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EDITORIAL  NOTE 


This,  the  fourth,  volume  of  the  Encyclopedia  and  Dictionary  of  Medicine  and  Surgery 
carries  the  work  from  Gum-Eesins  to  Intussusception,  and  contains  872  subject- 
headings.  The  four  volumes  now  issued  contain  almost  all  the  articles  of  the  first  five 
volumes  of  the  Encyclopcedia  Medica,  along  with  a  great  mass  of  new  material,  consisting 
for  the  most  part  of  shorter  contributions,  but  embracing  also  not  a  few  comparatively 
long  ones. 

Of  the  872  subject-headings  in  the  present  volume,  52  are  those  of  articles  of  more 
than  1000  words  in  length,  and  one  of  these  (that  dealing  with  the  Heart  and  its 
Diseases)  occupies  98  pages,  while  another  (that  concerned  with  the  various  aspects  of 
Insanity)  covers  77  pages.  New  articles  on  Diagnosis  in  Gy^mcology,  on  Heart  Block, 
Hirsiities,  Homo  Gaudcdus,  and  on  Recent  Views  on  Immunity  (including  the  Opsonic  Index) 
have  been  added ;  and  the  contribution  dealing  with  the  Pathology  of  Insanity  has  been 
re-written.  Other  important  articles  in  this  group  are  those  on  Hmmatemesis,  ou 
Hematoma  Auris,  on  Hematuria,  on  Hcemopliilia,  on  Hcemoptysis,  on  Hemorrhage,  on 
Hay  Fever,  on  Headache,  on  Hemiplegia,  on  Heredity,  on  Hernia,  on  Herpes,  on  the  Hip- 
Joint,  ou  Hydatid  Disease,  on  Hydrocephalus,  on  Hypnotism,  on  Hysteria,  on  Ichthyosis, 
on  Indigestion,  on  Infant  Feeding,  on  Infection,  on  Influenza,  and  on  the  Intestines. 

Of  articles  varying  in  length  from  10  lines  to  1000  words  there  are  in  this  volume 
54.  These  include  paragraphs  dealing  with  Gums,  Hmmatoma,  Haimatoxyli  Lignum, 
Hcemochromatosis,  Haimoglohinometer,  Hallux,  Hamamelis,  Head-Shaking,  Surgery  of  the 
Heart,  Hebotomy,  Hegar's  Sign,  Hcmeralopia,  "  Hemisine,"  Heroin,  Hirudo,  Hoffmann's 
Anodyne,  Holocaine,  Honey,  Hook,  Hops,  Hyaline  Degeneration,  Hydramnios,  Hydrastis, 
Hydrochloric  Acid,  Hydrocyanic  Acid,  Hydrogen  Peroxide,  Hydrops,  Hydroquinone,  Hydror- 
rhcea,  Hyoscyamus,  Hyper oesthesia.  Hyperpyrexia,  Hypnotics,  Hypoglossal  Nerve,  Hypophos- 
phites,  Hypospadias,  Hysterectomy ,  Ichthyol,  Indian  Drxtgs,  Infancy,  Infarction,  Inhalations, 
Iniencephaly,  Inoscopy,  and  Intubation. 

Of  subject-headings  which  are  of  less  than  10  lines  in  length  there  are  766. 
Many  of  these  are  short  definitions  of  new  terms,  or  short  descriptions  of  new  methods  of 
treatment  and  of  new  drugs,  while  others  are  cross-references.  A  general  idea  of  their 
nature  will  be  gained  from  the  enumeration  of  some  of  them,  viz.  Gum-Pesins,  G^irjun 
Oil,  Gut-Cleaning,  Guy's  Pill,  Gynandry,  Gyrus,  Hahit  Spasm,  Habitual  Abortion,  Habitus, 
Hcemalops,  Ha^marthrosis,  Hmmathidrosis,  Hoimatocolpos,  Hcematocrit,  Hcematogenesis, 
Hcematometra,  Hcematosalpinx,  Hcematotrachelos,  Hmmocytolysis,  Hmmogallol,  Hoimokonia, 
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Hcemolym^ph  Glands,  Hcemolysis,  Hceviophagocytes,  Hcemosiderin,  Hcemostatics,  Haffkine's 
Prophylactic,  Hair,  Halihis,  Hammer  Toe,  Hamidm,  Hanoi's  Disease,  Hapcdonychia, 
Haptophore  Group,  Hard  Soap,  Harrison's  Gn^oove,  Haustus,  Haul  Mai,  "Hazeline"  Heart- 
hum,  Heherdeiis  Nodes,  Hectic  Fever,  Hcdonal,  Helmers  Formida,  Helalin,  Helehore, 
Hellyers  Trap,  Hemaholoids,  Hemianopsia,  Hemihypertropliy,  Hemipagus,  HemipUgie 
Flasque,  Hendon  Epidemic,  Henpuye,  Hepatopexy,  Herculeshad,  Hermite  Process,  Hesselhach's 
Hernia  aud  Triangle,  Hetcrochronism,  Hcterodymus,  Hcteropagus,  Hetol,  Hiatus,  Himrod's 
"  Cure,"  Hinches-Pird's  Method,  Hvppocratic  Fades,  Hippuria,  Hippxhs,  Hives,  Hoffa's 
Disease,  Homicide,  Hominy,  Horsleys  Putty,  Hospitalism,  Hitchinson's  Triad,  Hyalophagia, 
Hydraulic  Test,  Hydromyelia,  Hydroperione,  Hyper  acanthosis,  Hyperhidia,  Hyperepinephry , 
Hyperpyrmmia,  Hyperthyroidism,  Hypodermoclysis,  Hypoepinephry,  Hypoxanthin,  Hyster- 
exopexy,  Hystricismus,  Ichor,  Ichthalbin,  Icttis  Solis,  Ignipuncture,  Iltota,  Immigration, 
Imperial  Drink,  Induration,  Inertia,  Infantilism,  Inhalation-Pneumonia,  Inosite,  Inquisi- 
tion, Insomnia,  Intention-Tremor ,  Intimitis,  Introittis,  etc.,  etc. 

The  cross-references  have,  as  in  the  earlier  volumes,  been  prepared  with  great  care, 
aud  will,  it  is  hoped,  prove  of  much  value  in  facilitating  the  employment  of  the  work  by 
the  busy  practitioner. 

J.  W.  BALLANTYNE. 

April  13,  1907. 
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Gu  in  -  Resi  ns.  —  Ammoniacum,  Cam- 
bogia,  Galbanum,  and  Scammonium  are  official 
gum-resins ;  they  are  exudations  from  plants, 
and  consist  of  gums  and  resins  mixed  together. 
Since  the  gum  is  soluble,  one  can  finely  powder 
and  rub  the  gum-resin  in  a  mortar  with  a  little 
water  in  order  to  make  an  emulsion  (the  resin 
being  insoluble). 

Gums. — (1)  Gums  are  also  exudations  from 
plants,  containing  soluble  or  insoluble  substances, 
such  as  arahin  (in  gum  acacia)  or  cerasin  (calcium 
metagummate  or  cherry-tree  gum).  See  Gum 
Acacia  ;  Gummi  Indicum  ;  etc.  (2)  The  gums 
are  the  fleshy  substance  surrounding  the  jaws 
and  teeth.  See  Children,  Clinical  Examina- 
tion OF  {Mouth,  Gums) ;  Children,  Develop- 
ment OF  {Dentition,  Lancing  the  Giim&) ;  Gingi- 
vitis ;  Malaria  {Sequelae,  Bleeding  from  the 
Gums) ;  Menstruation  and  its  Disorders 
( Vicarious) ;  Mouth,  Diseases  of  the  {Diseases 
of  the  Gums) ;  Scurvy,  Infantile  {Clinical 
Features) ;  Scurvy  in  Adults  {Clinical  Features) ; 
Toxicology  {Plumhism,  Symptoms,  Blue 
Line ") ;  Trades,  Dangerous  {Lead-Poisoning, 
Symp  tomatology) . 

Gunja.h.    See  Cannabis  Indica. 

Gunshot  Wounds.  >S'ee  Ankle-Joint, 
Region  of,  Injuries  (  Wounds,  Gtmshot) ;  Knee- 
JoiNT,  Injuries  OP  {Gunshot  Wounds);  Medicine, 
Forensic  ( Wounds  from  Fire-arms) ;  Oesophagus 
( Wounds  of  Neck). 

Gurg^ling'.  See  Typhoid  Fever  {Symp- 
toms, Gwrgling  in  the  Iliac  Fossa). 

Gurjun  Oil.  —  Gurjun  oil  or  balsam  or 
wood-oil  is  obtained  from  various  species  of 
Dipterocarpus  by  incision  of  the  trunk  of  the 
tree  ;  it  resembles  copaiba ;  and  it  has  been  used 
in  gonorrhoea  and  occasionally  in  leprosy  in 
doses  of  10  to  30  m.    See  Leprosy  {Treatment). 
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Gu  rn  i g'el.  See  Balneology  {Sivitzerland, 
Canton  Beni). 

GusanOpeludO.  —  The  Dermatobia 
noxialis,  which  is  believed  to  cause  tropical 
cutaneous  myiasis  in  the  human  subject. 

GuStaf  Sberg".  ^See Balneology  {Sweden). 

Gut-Gleaningf. — Gut-cleaning  and  gut- 
spinning  for  the  pui'pose  of  making  catgut, 
sausage  skins,  fiddle-strings,  etc.,  are  very 
offensive  trades ;  and  there  are  strict  laws  for 
their  regulation  (English  Public  Health  Act, 
1875  ;  Scottish  Act,  1897). 

"Guthrie's"  Hernia.     See  Hernia 

{Causation,  Bloios). 

Gutta. — (1)  A  drop  or  a  fluid  preparation 
to  be  dropped  into  the  eye;  (2)  gout;  (3)  an 
old  term  for  apoplexy ;  and  (4)  a  contracted 
form  for  guttapercha. 

Gutta  Percha.— The  concrete  "drop" 
or  juice  of  the  percha  tree,  of  Isonandra  gutta, 
and  of  other  Sapotaceous  plants ;  the  Liquor 
Gutta  Percha  (not  now  oflScial)  was  a  solution  of 
gutta  percha  in  chloroform.  Gutta  percha  is  used 
for  making  splints,  as  a  protective  covering  of 
the  skin,  for  stopping  tooth-cavities,  etc. 

Gutta  Rosea.  —  Acne  rosacea.  See 
Acne  {Acne  Rosacea.) 

Gutturals.  See  Physiology,  Respira- 
tion {Voice,  Articidate  Speech). 

Guy's  Pill. — A  diuretic  pill  containing 
mercury,  digitalis,  and  squill  (1  grain  each  of 
blue  dill,  squill  root,  and  digitalis  leaves,  with 
1|  grain  of  extract  of  hyoscyamus). 

Gymnastic    Exercises.  See 

Massage. 
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GynsecO-a — in  compound  words  gynceco- 
sigiiifies  relating  to  women ;  thus,  gynaecology 
(q.v.)  means  the  study  of  the  diseases  peculiar  to 
women,  gynoecomastia  means  an  enlargement  of 
the  mammary  gland  in  the  male,  causing  it  to 
resemble  the  same  organ  in  the  female  both  in 
appearance  and  in  the  function  of  secreting 
milk  (see  Mammary  Gland,  Diseases  of,  Male 
Breast),  and  gyncecophobia  means  a  morbid 
dread  or  dislike  of  women. 

Gynascologfy.  See  Abdomen,  Clinical 
Examination  of;  Abdominal  Tumours,  Diagnosis 
OF ;  Bladder,  Injuries  and  Diseases  (Female 
Bladder) ;  Broad  Ligament,  Diseases  op  ;  Cocgy- 
GODYNiA ;  Curettage,  Uterine  ;  Cystoscope  ; 
Ectopic  Gestation  ;  Fallopian  Tubes  ;  Genera- 
tion, Female  Organs  of  ;  Generation,  Female 
Organs  of.  Arrested  Development  ;  Gonor- 
RHCEAL  Infection  ;  Gynaecology,  Diagnosis  in  ; 
Hermaphroditism  ;  Hysteria  ;  Mammary  Gland, 
Diseases  of  ;  Menopause  ;  Menstruation  and 
its  Disorders  ;  Neurasthenia  ;  Ovaries,  Dis- 
eases OF  the  ;  Pelvis,  Perineum  and  Pelvic 
Floor;  Pelvis,  Diseases  of  the  Peritoneum 
AND  Cellular  Tissue  ;  Peritoneum  ;  Puberty  ; 
Pudenda,  Granuloma  of  ;  Sterility  ;  Syphilis  ; 
Tumours  [Myomata,  Phantom  Tumours,  etc.) ; 
Urachus  ;  Urethra  ;  Uterus,  Malformations 
OF ;  Uterus,  Displacements  of  ;  Uterus,  In- 
flammations of  ;  Uterus,  Non  -  Malignant 
Tumours  of  ;  Uterus,  Malignant  Tumours  of  ; 
Vagina,  Disorders  of  ;  Visceral  Pain  ;  Vulva, 
Diseases  of. 

Gynsecologry,  Diag^nosis  in. 

General  Principles      ....  2 

Symptomatology    .....  3 

Physical  Examination  ....  4 

Abdominal     .....  4 

Vaginal  ......  5 

Bimanual       .....  5 

Rectal   6 

With  Instruments  ....  7 

GENERAL  PRINCIPLES :  CASE-TAKING 
SCHEME 

For  the  orderly  arrangement  of  the  facts 
elicited  by  the  examination  of  a  gynsccological 
case  it  is  necessary  to  have  a  scheme  or  syllabus  : 
that  given  below  is  the  one  in  use  in  the  Royal 
Infirmary,  Edinburgh  : — 

A.  Anamnesis  (Symptomatology) — 

1.  Name;  Age;  Occupation;  Residence; 
Condition  as  to  Marriage  (Single, 
Married,  Widowed) ;  Date  of  Admission 
(or  examination). 

2.  Complaint  and  Duration  of  Illness. 

3.  General  History  of — 


(a)  Present  Attack. 
(6)  Previous  Health, 
(c)  Diathesis. 


{d)  Social  Condition 

and  Habits, 
(e)  Family  Health. 


Sexual  History — 

(1)  Menstruation. 

A.  Normal — 

{a)  Date    of  commencement 

(Menarche). 
(h)  Type. 

(c)  and  {d)  Duration  and 
Quantity,  or  Habit. 

(e)  Date  of  disappearance 
(Menopause). 

B.  Morbid— 

{a)  Amenorrhoea  or  Oligomen- 

orrhoea. 
[h)  Menorrhagia, 
(c)  Dysmenorrhosa. 

(2)  Intermenstrual  Discharge- 


(a)  Character 

(3)  Pareunia. 

(4)  Pregnancies 
(a)  Number. 

(6)  Dates  of  first  and 
last. 

Abortions. 


(b)  Quantity. 


(d)  Character 

Labours. 

(e)  Puerperia. 
(/)  Lactations. 


of 


5.  Local  Functional  Disturbances — 
(a)  Bladder.       |       (b)  Rectum. 

(c)  Pelvic  nerves  and  muscles. 

6.  General  Functional  Derangements — 


(c)  Circulatory  system. 

[d)  Digestive  system. 


(a)  Nervous  system. 
(6)  Respiratory  system. 

(e)  Urinary  system. 

Physical  Examination — 

1.  General  Appearance  and  Configura- 
tion. 


B 


2.  Ma^imaE. 

3.  Abdomen — 

(a)  Inspection. 

(b)  Palpation. 

(e)  Mensuration 

4.  External  Pudenda. 

5.  Per  Vaginam — 


(c)  Percussion. 

(d)  Auscultation. 


(a)  Orifice. 
{b)  Walls  and  Cavity 


(c)  Os  and  Cervix  Uteri. 

(d)  Roof  or  Fornices. 

6.  Bimanual  Examination  (Abdomino- 
vaginal, Recto  -  Vaginal,  Abdomino- 
Rectal,  Abdomino-Recto- Vaginal). 

(1)  Uterus — 

(a)  Size.  (d)  Sensitiveness. 

(6)  Shape.  (e)  Position, 

(c)  Consistence.  (/)  Mobility. 

(g)  Relations. 

(2)  Fallojnan  Tubes. 

(3)  Ovaries — 

(a)  Size.       |       {b)  Situation, 
(c)  Sensitiveness. 

(4)  Peritoneum  and  Cellular  Tissue^ 

(5)  Bladder. 

(6)  Rectum. 

(7)  Pelvic  Bones. 
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7.  Use  of— 

(a)  Speculum. 

(b)  Volsella. 

(c)  Sound. 


(d)  Curette. 

(e)  Aspiratory  Needle. 
(/)  Dilator  or  Tent. 


8.  Physical  Changes  in- 


(a)  Nervous  system. 
(6)  Respiratory  system 
(c)  Circulatory  system 

((/)  Locomotory  system 

Diagnosis  of  Case. 
Prognosis  of  Case. 
Treatment. 

Progress  and  Termination. 


(d)  Digestive  system. 

(e)  Urinary  system. 
(/)  Cutaneous  system. 


C. 
D. 

K 
F. 


Symptomatology  of  GYNiECOLOGY  (Anamnesis) 

This  part  of  the  examination  is  conducted  by 
questioning  the  patient  (or  her  mother,  if  the 
patient  be  an  unmarried  girl)  as  to  her  symptoms ; 
tact  is  required,  for  it  is  necessary  to  elicit  all 
the  facts  without  offending  the  patient's  modesty 
or  causing  her  to  mislead  us  either  intentionally 
or  unwittingly.  The  information  gained  by  the 
anamnesis  is  not  of  the  same  high  value  as  that 
got  from  the  physical  examination  (in  competent 
hands),  but  it  is  not  to  be  neglected. 

1.  Prellminary  Inquiries  :  (a)  wame,  for  pur- 
poses of  reference,  and  in  order  at  once  to  get 
idea  of  patient's  state  as  regards  marriage  ;  (6) 
age,  in  order  (i.)  to  be  alert  as  to  detection  of 
diseases  which  are  common  at  special  periods  of 
life,  such  as  nervous  affections  at  the  menopause, 
cancer  of  the  uterus  about  the  same  age,  and 
myomata  a  little  earlier,  and  (ii.)  to  help  in 
deciding  what  kind  of  treatment  is  to  be  adopted; 

(c)  occupation,  in  order  to  learn  if  any  causal 
conditions  exist,  such  as  lifting  heavy  weights, 
long  hours  of  standing,  luxurious  habits,  etc. ; 

(d)  residence,  for  future  reference,  especially 
when  it  is  desirable  to  trace  the  result  of  treat- 
ment ;  former  residence  in  a  malarious  or  tropical 
climate  should  also  be  noted ;  (e)  condition  as  to 
marriage,  keeping  in  mind  that  a  woman  may 
be  single,  married,  or  widowed,  that  she  may 
have  been  twice  married,  and  that  she  may  be 
pregnant  although  unmarried  or  a  widow  ;  (/) 
date  of  admission  (in  hospital  practice)  or  exam- 
ination (in  private  practice). 

2.  Complaint  and  Duration  of  Illness  :  (a) 
complaint,  to  be  recorded  in  patient's  own  words, 
e.g.  a  "  falling  of  the  womb,"  "  flooding,"  "  white 
discharge,"  "  pain  in  the  back,"  etc. ;  and  the 
gynfecologist  will  do  well  to  familiarise  himself 
with  the  popular  terminology  in  use  for  the 
description  of  gynsecological  complaints  in  the 
part  of  the  country  where  he  is  settled ;  (h) 
duration  of  illness  to  be  noted  as  exactly  as 
possible,  useful  time  -  marks  in  the  patient's 
history  being  the  birthdays  of  her  children ;  and 
from  this  information  one  may  judge  as  to  acute 
or  chronic  nature  of  malady. 

3.  General  History  :  (A)  Present  Attack 
OR  Illness,  as  to  (i.)  date  of  commencement. 


(ii.)  first  symptoms,  (iii.)  mode  of  advance,  (iv.) 
development  of  fresh  symptoms,  (v.)  treatment 
adopted,  and  (vi.)  effects  of  treatment.  Do  not 
ask  too  many  leading  questions,  but  endeavour 
to  prevent  patient  wandering  from  the  point  and 
giving  much  irrelevant  information. 

(B)  Previous  Health,  more  particularly  as  to 
(i.)  occurrence  of  similar  attacks,  and  (ii.)  the 
histoiy  of  syphilitic  or  gonorrhoeal  infection 
(very  carefully  elicited,  and  7iot  by  direct 
interrogation). 

(C)  Diathesis  may  be  noted  (e.g.  when  a  dis- 
tinctly nervous,  rheumatic,  or  gouty  constitution 
is  present),  but  is  a  somewhat  minor  detail. 

(D)  Social  Condition  and  Habits  must  be 
carefully  inquired  into,  and  (the  latter)  with 
delicacy  and  tact,  special  attention  being  paid 
to  want  of  exercise,  indulgence  in  alcohol  or 
drug-taking  {e.g.  for  painful  menstruation),  and 
tea-drinking  in  excess. 

(E)  Family  Health,  especially  in  relation  to 
occurrence  of  cancer  (call  it  "  tumours "),  of 
phthisis  (call  it  "  lung  troubles "),  or  difficult 
labours,  etc.,  in  near  relatives. 

4.  Sexual  History  is  most  important  in  a 
gyntecological  case. 

(1)  Menstruation:  if  (a)  Tioi'ma/,  inquire  into 
its  date  of  commencement  (menarche),  its  type 
(cyclical  recurrence),  its  habit  (duration  and 
quantity),  and  (in  elderly  women)  its  date  of 
disappearance  (menopause) ;  and  the  reader  may 
here  usefully  read  the  article  dealing  with 
Menstruation  and  its  Disorders  ;  if  (6)  morbid 
or  abnormal,  inquire  {a)  into  the  form  of  the 
abnormality,  e.g.  (i.)  amenorrhoea,  or  absence  of 
menstruation,  including  oligomenorrhcea  (scanty 
menstruation)  and  cryptomenorrhoea  (concealed 
or  retained  menstruation) ;  (ii.)  menorrhagia,  or 
excessive  menstruation;  and  (iii.)  dysmenorrhoea, 
or  painful  menstruation  ;  and  {b)  into  the  degree 
of  the  abnormality  {e.g.  amount  of  excess,  pre- 
sence of  clots,  character  of  the  pain,  etc.). 
{Note. — The  physical  examination  will  be  neces- 
sary in  order  to  discover  the  cause  of  the 
abnormality.) 

(2)  Intermenstrual  Discharge  or  Pain  : 
there  may  be  {a)  metrorrhagia,  or  a  red  (blood) 
discharge  in  the  intermenstrual  period  ;  or  {b) 
leucorrhoea,  a  white  (or  yellow)  discharge,  which 
may  come  from  the  vulva  or  vagina  (acid  in 
reaction),  or  from  the  uterine  cervix  or  body 
(alkaline  in  reaction),  and  may  contain  various 
histological  elements,  according  to  its  origin  ;  or 
(c)  Mittelschmerz,  or  Mid-Pain,  a  pain  occurring 
at  the  mid  time  between  two  menstruations. 

(3)  Pareunia  :  the  occiu-rence  of  pain  during 
coitus  (dyspareunia)  is  occasionally  a  symptom 
which  it  is  of  importance  to  elicit ;  but  usually 
no  inquiries  need  be  made  under  this  heading. 

(4)  Pregnancies  :  inquire  {a)  as  to  number 
of  pregnancies  the  patient  has  had,  including 
those  that  ended  prematurely  as  abortions  ;  {h) 
the  dates  of  the  first  and  last,  often  ascertained 
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most  easily  by  asking  the  ages  of  the  yovmgest 
and  of  the  oldest  child ;  (c)  the  number  of 
abortions,  the  age  of  the  pregnancy  {e.g.  third 
month)  when  they  occurred ^  and  whether  medical 
attention  was  then  sought  for  and  obtained  ;  (d) 
the  character  of  the  labours,  normal,  laborious, 
preternatural,  or  complex  ;  (e)  the  course,  normal 
or  abnormal,  of  the  puerperal  periods,  especially 
in  regard  to  the  occurrence  of  fever  or  haemor- 
rhage in  the  days  following  labour ;  and  (/) 
the  duration  and  course  of  the  lactations  or 
nursing  periods,  and  the  occurrence  of  mammary 
troubles. 

5.  Local  Functional  Disturbances.  —  (1) 
Bladder  :  inquii'e  whether  there  is  pain  during 
or  after  passing  water  (dysuria),  or  retention 
(inability  to  pass  water),  or  incontinence  (loss 
of  power  of  holding  water),  for  such  symptoms 
may  point  to  uterine  disorders  {e.g.  displace- 
ments) or  to  fistulae  {e.g.  vesico-vaginal). 

(2)  Rectum  :  inquire  into  the  existence  of 
habitual  or  occasional  constipation,  or  of 
diarrhoea,  or  of  pain  on  def<ecation  (emptying 
of  the  bowel),  for  these  symptoms  may  be 
associated  either  as  causes  or  effects  of  uterine 
and  ovarian  troubles. 

(3)  Pelvic  Nerves  and  Muscles  :  sometimes 
pelvic  pains  (sacralgia),  or  pains  shooting  down 
the  thighs,  are  associated  with  gyntecological 
diseases  {e.g.  cancer,  cellulitis) ;  sometimes,  also, 
muscular  weakness  occurs  {e.g.  in  rupture  of 
the  perineum)  or  muscular  spasm  {e.g.  in 
vaginismus). 

6.  General  Functional  Derangements  : 
although  the  attention  of  the  practitioner  is 
specially  directed  towards  the  symptoms  local- 
ised in  the  pelvic  organs,  he  must  not  forget  to 
inquire  into  the  occurrence  of  symptoms  in  the 
more  distant  parts  of  the  body  {e.g.  in  the 
nervous,  respiratory,  circulatory,  digestive,  and 
urinary  systems) ;  for  they  may  have  a  connec- 
tion with  the  gynaecological  complaint,  either 
the  general  symptom  being  a  consequence  of 
the  pelvic  trouble,  or  (less  commonly)  the  pelvic 
symptom  indicating  a  general  disease ;  thus, 
dyspnoea  may  be  a  pressure  symptom  due  to  a 
large  ovarian  cyst,  palpitation  may  be  caused 
by  metrorrhagia  in  uterine  fibroids,  and  pain  in 
a  distant  part  {e.g.  the  heel)  have  its  origin  in  a 
urethral  caruncle,  while  dysuria  may  be  the 
result  of  renal  disease,  and  pain  in  the  back 
indicate  lumbago  of  rheumatic  origin. 

Physical  Examination  in  Gynaecology 

1.  General  Appearance  and  Configuration 
to  be  noted  when  the  patient  walks  into  the 
room  and  during  the  anamnesis,  e.g.  anaemic  or 
cachectic  appearance,  abdominal  enlargement, 
crookback,  dwarfism,  etc. 

2.  Mammary  Glands  :  these  are  examined  by 
inspection  and  palpation,  in  order,  early  in  the 
investigation,  to  get  a  hint  of  the  existence  of 
pregnancy,  for,  in  dealing  with  a  patient  sup- 
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posed  to  be  gynaecological,  this  possibility  must 
be  kept  in  mind.  "  Ovarian  tumours  "  have 
sometimes  turned  out  to  be  pregnancies,  and 
vice  versa ;  therefore,  be  alert  to  detect  any  or 
all  of  the  seven  mammary  signs  of  pregnancy. 
In  other  cases  the  breasts  are  examined  to 
detect  mammary  abscess,  cyst,  cancel",  or  fissure 
of  nipple,  and  to  determine  their  capacity  for 
lactation. 

3.  Abdomen. — (1)  Inspection  :  (a)  Method : 
position  of  patient,  dorsal,  on  consulting-room 
couch,  or  in  bed  ;  her  head  supported  on 
a  pillow ;  the  bladder  and  rectum  should 
be  empty ;  her  clothes  are  drawn  up  to  her 
waist  under  the  covering,  which  is  then  folded 
down  over  the  examiner's  right  hand,  placed  at 
the  level  of  the  symphysis  pubis,  leaving  the 
abdomen  but  not  the  general  genitals  exposed  ; 
(6)  Details :  note  state  of  skin  (pigmentation, 
etc.)  and  cutaneous  veins ;  condition  of  disten- 
sion, local  or  general ;  and  iimbilicus  (depressed, 
flattened  out,  herniated);  (c)  Descriptio7i :  in 
recording  what  is  observed,  make  use  of  the 
regional  division  of  the  abdomen  into  nine  areas 
by  two  horizontal  lines  (upper  one  joiiiing  tenth 
costal  cartilages  at  their  most  prominent  parts, 
lower  one  uniting  the  two  iliac  crests  \vhere 
most  prominent),  and  two  vertical  ones  (from 
eighth  costal  cartilage  to  mid  point  in  Poupart's 
ligament  on  each  side) ;  for,  in  this  way,  swell- 
ings and  other  irregularities  can  be  localised  in 
one  or  other  or  several  of  these  areas.  {Note. — 
The  reader  should  here  recall  to  mind  the 
anatomical  contents  of  each  region.) 


Right  Hypochondriac 

Epigastric 

Left  Hypochondriac 

Right  Lumbar 

Umbilical 

Left  Lumbar 

Right  Iliac 

Hypogastric 

Left  Iliac 

(2)  Palpation  :  (a)  Method :  with  warmed 
hands  (wash  in  hot  water,  which  both  warms 
and  increases  tactile  sense  of  skin)  palpate 
firmly  and  deeply,  beginning  with  the  lower 
zone  of  regions  (iliacs  and  hypogastric) ;  patient 
should  lie  easily  and  comfortably,  with  her 
knees  drawn  up,  and  should  be  engaged  in 
conversation,  so  as  to  relax  the  abdominal 
muscles ;  (?;)  Details :  note  feeling  and  thick- 
ness of  skin  and  subcutaneous  tissue  ;  sensation 
of  resistance  or  tenderness  or  fluctuation  at  any 
part ;  size,  shape,  and  consistence  of  any  swell- 
ing found  either  in  the  abdominal  walls  or 
cavity,  and  its  connection  with  the  pelvic  struc- 
tures {Note. — The  hand  cannot  be  insinuated  at 
the  pelvic  brim  below  tumours  which  have 
grown  up  out  of  the  pelvis)  and  other  organs ; 
presence  of  swellings  {e.g.  enlarged  glands  or 
hernite)  in  the  inguinal  regions,  as  indicative 
of  possible  venereal  mischief  or  inflammation  of 
vulva  and  lower  part  of  vagina. 

(3)  Percussion  :    {a)  Method :   make  deep 
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percussion,  as  a  rule,  first  with  patient  on  the 
back  and  then  lying  on  the  side  and  sitting  up ; 
(6)  Details :  from  the  percussion  note  we  can 
often  determine  more  exactly  the  outlines  and 
nature  of  abdominal  swellings,  their  relations, 
and  the  presence  or  absence  of  free  fluid. 

(4)  Auscultation  :  (a)  Method :  with  stetho- 
scope or  phonendoscope,  usually  in  the  hypo- 
gastric and  iliac  areas ;  {h)  Details  :  the  results 
are  generally  negative  {e.g.  no  footal  heart 
sounds),  but  may  hear  uterine  souffle  (in  myo- 
mata),  and,  of  course,  pregnancy  may  be  present 
although  the  case  has  been  hitherto  regarded 
as  non-obstetrical. 

(5)  Mensuration  :  (a)  Method  :  tape  measure 
or  cyrtometer ;  [h)  Details  may  be  useful  in 
estimating  rate  of  growth  of  abdominal  en- 
largement. 

4.  Inspection  of  Pudenda  :  only  necessary 
if  there  is  suspicion  of  gonorrhoea  or  syphilis, 
when  something  is  said  "  to  come  down  "  either 
in  front  (e.//.  prolapsus  uteri)  or  behind  {e.fj. 
piles),  or  if  there  is  local  tenderness  {e.g.  Bar- 
tholian  abscess,  or  urethral  caruncle) ;  do  not, 
in  other  cases,  make  this  a  routine  practice. 

5.  Examination  per  Vaginam.  —  (1)  Indica- 
tions :  {a)  in  all  women  who  are  married  and 
who  complain  of  symptoms  pointing  (even 
indistinctly)  to  a  pelvic  cause ;  if  refused,  then 
(save  in  the  case  of  very  nervous  women  seen 
for  the  first  time  and  in  whom  the  symptoms 
are  not  urgent)  the  gynaecologist  should  not 
consent  to  deal  with  the  case  ;  {b)  in  unmarried 
women,  in  whom  the  pelvic  symptoms  are  neither 
urgent  nor  long  continued,  it  is  well  to  try  first 
general  or  medicinal  means  of  treatment,  but 
if  these  fail  a  vaginal  examination  should  be  no 
longer  postponed,  e.g.  in  (a)  menorrhagia,  {[i) 
amenorrhoca,  and  (y)  dysmenorrhoea  which  have 
not  been  benefited  by  such  means  as  (a)  regula- 
tion of  the  bowels,  (/i)  iron  and  arsenic,  and  (y) 
such  a  simple  remedy  (in  3i-  doses)  as  spiritus 
chloroformi  and  spiritus  ammonige  aromatici  (aa. 
§ss.)  made  up  with  liquor  ammonise  acetatis  (si.); 
tlie  value  of  the  rectal  examination  in  young 
inimarried  women  is  undoubted,  but  it  is  not 
free  from  objection. 

Note. — The  word  examination,  if  unqualified 
by  "  of  the  chest "  or  "  of  the  lungs  "  is  under- 
stood by  women  to  mean  "the  vaginal";  the 
presence  of  menstruation,  save  in  emergencies, 
contra-indicates  the  vaginal  examination. 

(2)  Method  :  the  patient  lies  on  her  left  side, 
with  her  hips  near  the  edge  of  the  couch  or  bed, 
and  with  the  knees  drawn  up  towards  the 
abdomen  ;  the  gynaecologist  thoroughly  washes 
his  hands  with  soap  and  water  (using  the  nail 
brush),  and  anoints  the  fore  and  middle  fingers 
of  the  right  hand  with  vaseline  (to  facilitate 
entrance  and  give  sensitiveness) ;  he  then  folds 
these  two  fingers  up  in  the  palm  and  passes 
his  hand  towards  the  posterior  part  of  the  vulva, 
separating  and  keeping  out  of  the  way  the 
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patient's  garments  or  the  bedclothes  with  his 
left  hand  as  he  does  so ;  having  reached  the 
perineum  he  extends  the  fore  and  middle  fingers 
of  the  right  hand  and  introduces  them  into  the 
vaginal  orifice  which  lies  immediately  in  front. 
{Note. — It  is  well  to  practise  the  use  of  the  left 
hand,  for  the  position  of  the  patient  or  the 
couch  may  make  it  necessary  for  the  examina- 
tion to  take  place  with  the  woman  lying  on  her 
right  side.) 

(3)  Details  to  be  noted  :  observe  in  order 
the  following  points  : — 

(a)  Condition  of  the  vaginal  orifice  :  whether 
it  be  patulous  or  narrow,  the  state  of  the 
perineum  (intact,  ruptured,  and  to  what  extent), 
presence  of  growths  attached  to  labia,  protrusion 
of  masses  through  vulva,  pain  or  painful  spasm 
(vaginismus)  at  orifice. 

{b)  Condition  of  the  walls  and  cavity  :  size 
and  shape  of  canal,  presence  or  absence  of  ruga; 
on  walls,  temperature  and  moisture,  tumours 
attached  to  walls  or  lying  in  canal,  foreign 
bodies  (plugs,  pessaries),  discharge  (secretion), 
and  character. 

(c)  Condition  of  cervix  uteri  and  os :  form, 
size,  consistence,  position,  mobility,  and  direc- 
tion of  cervix ;  form,  size,  and  dii'ection  of  os  ; 
state  of  lips  of  os  (fissured,  lacerated,  swollen) ; 
projection  of  tumours,  fragments  of  abortion 
sac,  or  pessaries  through  os. 

{d)  Condition  of  posterior  vaginal  fornix  or 
fossa  (keeping  in  mind  anatomical  relations) : 
presence  of  any  swelling  in  it  which  causes  it 
to  project  into  the  vaginal  canal ;  such  a  swell- 
ing may  be  (a)  faeces  in  rectum,  tumours,  (/3) 
celliilitic  (inflammatory)  deposit  round  rectum, 
(y)  inflammatory  deposit  or  effusion  or  ascitic 
fluid  in  pouch  of  Douglas,  (6)  body  of  retro- 
verted  or  retroflexed  uterus  (moving  with  cer- 
vix), (e)  tumour  (fibroid)  attached  to  posterior 
wall  of  uterus,  (0  pi'olapsed  or  enlarged  ovary 
or  Fallopian  tube  {e.g.  tubal  pregnancy)  in 
pouch  of  Douglas,  {ij)  abdominal  organs  {e.g. 
kidney)  or  tumours  growing  from  them  which 
have  gravitated  into  pouch  of  Douglas. 

(e)  Condition  of  anterior  fornix  (keeping  in 
mind  anatomical  relations) :  a  firm  body  felt 
through  it  may  be  body  of  uterus  with  or 
without  tumour  attached,  cellulitic  deposit, 
tumour  or  stone  in  bladder,  or  displaced  ovary 
or  tube. 

(/)  Condition  of  lateral  fornices  (keeping  in 
mind  anatomical  relations) :  a  swelling  felt  at 
side  may  be  cellulitic  deposit  in  broad  ligament, 
extra-uterine  pregnancy,  ovarian  or  tubal  growth, 
or  hfematoma  ;  posteriorly  a  tense  or  contracted 
utero- sacral  ligament  may  be  felt.  {Note. — 
Morbid  states  in  the  lateral  fornices  are  usually 
associated  with  uterine  displacement.) 

6.  Bimanual  Exajiination  :  most  important ; 
the  per  vaginam  is  simply  the  first  stage  of  the 
bimanual. 

(1)  Indications  are  the  same  as  those  for 
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the  vaginal  examination  {q.v.  antea) ;  contra- 
indications are  acute  inflammation  and  advanced 
cancer  of  uterus. 

(2)  Method  and  Details  :  (a)  the  patient 
assumes  the  dorsal  posture  in  an  easy  attitude 
(head  comfortably  supported,  thighs  flexed  on 
the  abdomen  and  abducted  and  rotated  slightly 
outwards,  and  heels  resting  on  the  couch  or 
bed) ;  (6)  the  gynsecologist  keeps  the  fore  and 
middle  fingers  of  the  right  hand  in  the  vagina 
(as  during  the  per  vaginam)  and  places  them 
in  contact  with  the  vaginal  portion  of  the  cervix 
with  the  palmar  surface  turned  forwards  ;  the 
thumb  lies  over  the  left  labium  majus  and  the 
little  and  ring  fingers  are  folded  in  the  palm  of 
the  hand ;  he  then  places  the  tips  of  the  fingers 
of  the  left  (or  "  abdominal ")  hand  upon  the 
anterior  abdominal  wall  in  the  middle  line  about 
two  inches  above  the  symphysis  pubis ;  the 
actual  palpation  can  now  be  begun ;  (c)  with 
the  internal  hand  the  perineum  is  pressed  back- 
ward and  the  cervix  is  pushed  upward,  so  that 
the  fingers  touching  it  lie  in  the  axis  of  the 
pelvic  brim ;  the  fingers  of  the  external  hand 
then  press  downwards  into  the  brim,  and  if  the 
uterus  is  lying  to  the  front,  the  fingers  in  the 
vagina  feel  an  impact  against  them  from  the 
cervix,  and  this  demonstrates  that  the  uterus 
is  in  its  usual  position  and  is  between  the  two 
examining  hands  ;  the  learner  may  now  reverse 
the  procedure  and  press  with  the  internal  fingers 
sharply  upwards,  when  he  ought  to  feel  the 
body  of  the  uterus  roll  under  his  external  hand 
placed  on  the  abdomen ;  when  the  uterus  is 
displaced  backwards  or  much  to  the  side,  the 
fingers  of  the  examiner's  two  hands  will  feel 
each  other  through  the  intermediate  tissues;  {d) 
the  process  above  described  is  now  repeated 
for  the  other  parts  and  structures,  the  fingers 
palpating  the  sides  and  the  back  of  the  pelvis 
so  as  to  note  the  size,  consistence,  form,  and 
relations  of  the  organs,  growths,  deposits,  etc., 
lying  there ;  (e)  skill  in  this  method  of  exam- 
ining is  only  attained  by  constant  practice,  but 
when  gained  it  is  invaluable  ;  (/)  it  is  necessary 
for  the  bladder  and  rectum  to  be  empty  before 
a  satisfactory  bimanual  examination  can  be 
made ;  and  it  is  well  to  take  in  order  all  the 
organs  and  structures  in  the  pelvis  and  examine 
each  in  turn  (do  not  be  satisfied  with  the 
detection  of  one  lesion,  e.g.  retroversion  of 
uterus) ;  {g)  a  typically  easy  case  is  one  in 
which  the  abdominal  walls  are  thin  and  relaxed, 
the  vagina  roomy,  the  uterus  slightly  enlarged 
{e.g.  a  multiparous  woman  some  days  after 
labour),  while  a  typically  difficult  one  is  found 
when  the  abdominal  walls  are  thick  and  rigid, 
the  vagina  short  and  narrow,  and  the  uterus 
poorly  developed  {e.g.  a  nervous  nulliparous 
woman  with  an  infantile  uterus) ;  (A)  the 
rationale  of  the  bimanual  is  found  in  the  dis- 
placement of  the  segments  of  the  pelvic  floor 
(the  posterior  being  driven  backwards  and  the 


anterior  upwards)  and  in  the  ease  with  which 
the  uterus  can  be  pressed  against  the  anterior 
segment  by  the  external  hand. 

(3)  Varieties  :  (a)  the  form  of  bimanual 
above  described  is  the  commonest,  and  may 
be  named  abdomino-vaginal ;  but  {b)  the  recto- 
abdominal  (middle  finger  of  right  hand  in  the 
rectum,  and  left  hand  over  abdomen)  may  be 
used,  especially  for  the  detection  of  structures 
lying  behind  the  uterus,  or  in  recto -vaginal 
septum  ;  or  (c)  the  recto  -  vagino  -  abdominal 
(middle  finger  of  right  hand  in  rectum,  fore- 
finger in  vagina,  and  left  hand  over  abdomen) 
may  be  employed  under  similar  circumstances, 
and  in  order  to  get  a  very  thorough  knowledge 
of  the  pelvic  contents. 

(4)  Aids  in  performing  the  Bimanual  :  {a) 
the  use  of  an  ancBsthetic,  (i)  the  presence  of  the 
sound  in  the  uterus,  (c)  the  downward  traction 
of  the  uterus  by  a  volsella,  and  {d)  the  presence 
of  a  sound  in  the  bladder  will  be  of  service  in 
difficult  cases. 

6a.  Rectal  Examination  :  an  occasional  pro- 
cedure in  Gynaecology. 

(1)  Indications:  {a)  when  the  conditions 
found  by  the  bimanual  examination  do  not 
adequately  account  for  patient's  symptoms  and 
state  ;  {b)  when  there  are  symptoms  pointing 
directly  to  anal  or  rectal  disease ;  (c)  when  the 
patient  is  an  unmarried  girl  or  woman,  and  the 
vaginal  touch  is  contra-indicated ;  {d)  when  a 
body  lying  posterior  to  the  uterus  has  been 
detected  per  vaginam  but  not  identified  ;  and 
(e)  when  the  vaginal  touch  is  impossible  on 
account  of  atresia,  stenosis,  or  vaginismus,  or 
from  the  presence  of  a  tumour. 

(2)  Method  :  {a)  before  removing  the  fingers 
from  the  vagina  the  anterior  rectal  wall  may  be 
exposed  by  everting  it  through  the  anus ;  this 
is  done  by  hooking  the  two  "  vaginal "  fingers 
backward  towards  the  coccyx  and  then  press- 
ing them  outward  towards  the  anus  (Storer's 
method) ;  in  this  way  the  rectal  mucosa  may 
be  inspected  and  the  use  of  a  rectal  speculum 
rendered  unnecessary  ;  {b)  more  commonly 
rectal  "  touch  "  is  performed  ;  the  patient  lies 
on  the  side  or  back  ;  the  gynaecologist  washes 
his  hands  and  draws  the  tip  of  his  middle  or 
index  finger  sharply  across  a  cake  of  soap  (in 
this  way  the  crevice  below  the  nail  is  filled  with 
soap,  which  prevents  fsecal  matter  lodging  there, 
while  the  soap  can  easily  be  removed  after  the 
examination) ;  the  finger  is  then  covered  well 
with  vaseline  and  introduced  slowly  and  with 
a  semi-rotatory  movement  into  the  anus,  and 
directed  at  first  forwards  and  then  backwards 
and  upwards ;  (c)  rarely,  the  patient  is  put  in 
the  genu-pectoral  position,  and  the  inspection 
of  the  rectum  (distended  with  air)  is  carried 
out  with  the  help  of  a  proctoscope,  or  (rarely) 
a  sigmoidoscope,  and  an  electric  light  (on  the 
examiner's  forehead),  as  practised  by  Howard 
Kelly ;   {d)  the  emptying  of  the  rectum  by 


GYNECOLOGY,  DIAGNOSIS  IN 


medicine  or  an  enema  is  a  necessary  preliminary 
to  these  methods  of  examination. 

(3)  Details  to  be  noted  :  in  practising  rectal 
touch,  note  (a)  the  presence  of  piles  (external 
or  internal),  fissures,  polypi,  or  strictures  in  the 
canal ;  (b)  the  direction,  mobility,  and  relations 
of  the  coccyx,  and  its  tenderness  (coccygodynia) ; 

(c)  the  state  of  the  cervix  and  body  of  the 
uterus  as  felt  through  the  anterior  rectal  wall ; 

(d)  the  presence  and  nature  of  bodies  behind, 
above,  or  at  the  sides  of  the  uterus  (only 
possible  if  the  uterus  be  depressed  by  the 
left  hand  over  the  abdomen,  or  drawn  down 
by  a  volsella  in  the  vagina  attached  to  the 
cervix). 

7.  Examination  aided  by  the  Use  of  In- 
struments : — 

(I.)  Vaginal  Speculum. 

(1)  Spatular  Variety  of  Vaginal  Speculum  : 
this  variety,  including  the  well-known  Sims' 
speculum,  is  the  most  useful,  and  the  only  truly 
scientific  type. 

(a)  Description :  Sims'  speculum  is  really  a 
double  perineal  retractor  (in  an  emergency  a 
spoon  handle  bent  at  an  angle  will  serve  the 
purpose),  and  consists  of  a  handle  with  a 
"duck-bill"  blade  at  each  end  at  right  angles 
to  the  handle ;  each  blade  is  concave  anteriorly 
and  the  one  is  larger  than  the  other ;  the  whole 
instrument  is  made  of  metal.  There  are  many 
modifications  ;  in  one  (Bozeman's)  the  blades  are 
attached  to  the  handle  at  a  slightly  acute  angle, 
and  in  another  (Simon's)  there  are  several 
blades  of  different  sizes  and  shapes,  which  can 
all  be  fixed  to  the  same  handle. 

(h)  Method  of  Use :  (1)  the  position  of  the 
patient  is  the  most  important  factor  in  the 
successful  use  of  spatular  specula :  she  may  be 
placed  in  the  genu-pectoral  position,  but  since 
this  is  irksome,  the  semi-prone  or  Sims'  position 
is  that  commonly  employed  for  purely  diagnostic 
purposes :  ^  she  lies  on  her  left  side  and  partly 
on  her  face  on  the  couch,  with  the  left  arm 
drawn  out  from  under  her  and  hanging  over 
the  edge  of  the  couch  next  to  the  gynaecologist, 
and  with  her  thighs  flexed  upon  the  abdomen, 
the  right  one  being  drawn  up  farther  than  the 
left  so  as  to  touch,  with  its  inner  aspect,  the 
couch  above  it ;  in  this  posture  the  pelvis  is 
higher  than  the  abdomen,  and,  therefore,  when 
the  lips  of  the  vulva  are  separated  and  the 
perineum  retracted,  air  rushes  into  the  vagina 
through  the  displacement  diaphragmwards  of 
the  anterior  segment  of  the  pelvic  floor ;  (2) 
Mode  of  App)lication :  the  blade  to  be  used  is 
now  chosen,  and  the  instrument  is  washed, 
warmed,  and  vaseline  is  applied  to  the  convex 
surface  of  the  blade  chosen ;  the  other  blade  is 
then  grasped  in  the  left  hand  while  two  fingers 
of  the  right  hand  separate  the  labia ;  the  blade 
is  carried  into  the  vagina  and  pushed  onwards, 

^  In  operative  work  it  is  common  to  use  the  spatular 
speculum,  with  the  patient  in  the  lithotomy  position. 


following  the  curve  of  the  posterior  vaginal 
wall  till  it  rests  in  the  posterior  fornix ;  if  the 
perineum  is  now  retracted,  and  the  tip  of  the 
blade  tilted  forward,  the  vagina  balloons  and  a 
good  view  is  obtained  of  the  cervix,  the  fornices, 
and  the  walls ;  if  any  further  manipulation  is 
intended,  it  is  almost  essential  to  have  an 
assistant  (not  necessarily  a  trained  one)  to  hold 
the  speculum  in  position  (Auvard's  self-retaining 
duck-bill  speculum,  with  its  handle  weighted 
with  lead,  can  only  be  used  in  the  lithotomy 
position). 

(c)  Advantages  and  Disadvantage  :  the  great 
advantage  of  the  spatular  over  the  other  forms 
of  speculum  is  that,  by  utilising  the  separation 
of  the  segments  of  the  pelvic  floor  produced  by 
the  effect  of  posture,  it  converts  a  closed  canal 
into  an  open  cavity,  and  so  gives  a  better  view 
of  all  the  internal  parts.  Apart  from  diagnosis, 
it  makes  possible  a  long  series  of  minor  and 
major  gynaecological  operations  on  the  uterus 
and  vagina ;  its  sole  disadvantage  is  the  need 
for  an  assistant  to  hold  it  in  position  if  the 
gyntecologist  contemplates  ojaerative  interference 
or  further  diagnostic  manipulations  {e.g.  use  of 
uterine  sound). 

{d)  Cautions  :  use  gentleness  ;  avoid  ti'action 
on  vulvar  hairs ;  obtain  a  good  light  (daylight 
or  portable  electric  light,  e.g.  on  forehead) ;  and 
precede  use  of  speculum  by  per  vaginal  and 
bimanual  examinations. 

(e)  Contra-indications :  menstruation,  preg- 
nancy (as  a  rule),  acute  inflammation,  cancer 
of  cervix,  and  virginal  state  (as  a  rule). 

(2)  Tubular  Variety  of  Vaginal  Speculum  : 
this  variety,  represented  by  the  so-called  Fer- 
gusson  speculum,  is  now  only  used  for  diagnostic 
purposes  by  the  general  practitioner. 

(a)  Description :  is  tubular  in  shape,  with  a 
proximal  trumpet-shaped  end  (to  be  held  in  the 
hand),  and  a  distal  bevelled  end,  in  which  the 
cervix  lies  (when  the  instrument  is  in  position) ; 
the  bevelling  gives  the  tube  a  short  (anterior) 
side,  and  a  longer  (posterior)  one  to  suit  the 
shape  of  the  vagina ;  the  maker's  name  (Fergus- 
son)  is  often  foimd  at  the  proximal  end  of  the 
anterior  side  ;  three  sizes  are  common,  measur- 
ing from  a  half  to  two  inches  in  diameter,  and 
they  fit  into  each  other,  forming  a  "  nest,"  but 
they  are  generally  made  too  long  for  the  normal 
vagina  ;  the  material  is  glass,  coated  with  quick- 
silver, and  covered  with  vulcanite  or  caoutchouc, 
and  varnished  ;  but  they  may  be  made  of  metal, 
ivory,  porcelain,  or  celluloid. 

{b)  Mode  of  Use  :  (1)  the  patient  lies  on  the 
left  side,  with  hips  near  edge  of  couch  and 
raised ;  (2)  warm  the  speculum,  and  inspect  it 
to  see  that  there  is  no  crack  in  the  glass ;  put 
vaseline  on  its  outer  aspect ;  with  the  left  hand 
raise  the  patient's  right  buttock  and  separate 
the  labia  with  the  fingers ;  hold  the  proximal 
end  of  the  speculum  in  the  right  hand  (thumb 
and  three  fingers)  and  inti-oduce  the  distal  end 
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into  the  vaginal  orifice,  keeping  it  well  back 
(sensitive  parts  are  in  front),  and  push  it  on- 
wards and  upwards,  keeping  the  short  side  to 
the  front  (guided  by  maker's  name)  until  it 
meet  with  resistance ;  then  look  through  it, 
and  may  find  cervix  is  engaged  in  the  end  of  it, 
but  if  not,  withdraw  it  slightly  and  reintroduce 
till  get  view  of  cervix  ;  with  cotton  wool  on  a 
sound  remove  mucus  from  cervix,  so  as  to  see 
it  better. 

(c)  Advantages  and  Disadvantages :  its  ad- 
vantages are  that  it  can  be  easily  introduced, 
involves  slight  exposure,  is  self-retaining,  and 
does  not  necessitate  the  assumption  of  the  Sims' 
position  ;  but  its  disadvantages  are  that  it  gives 
no  view  of  the  vaginal  walls,  that  it  brings  to- 
gether (in  a  deceptive  way)  the  lips  of  a  torn 
cervix,  that  it  makes  it  very  difficult  to  use  any 
other  means  of  diagnosis  in  association  with  it 
{e.g.  curved  sound  or  volsella),  and  that  it  is 
useless  for  the  performance  of  any  of  the  minor 
operations  of  gyntecology  (save  that  of  applying 
caustic  to  the  cervix). 

(3)  Valvular  Variety  of  Vaginal  Specu- 
lum :  this  variety,  of  which  there  are  many 
types  (Cusco's,  Reid's,  Barnes'  Neugebauer's, 
and  Gau's,  which  are  bivalve,  and  Nott's,  which 
is  a  trivalve),  has  much  the  same  sphere  of  use- 
fulness as  the  tubular. 

(a)  Description :  Cusco's  instrument  consists 
of  two  metal  blades,  jointed  to  each  other  at 
their  bases,  and  having  a  thumbpiece  by  which 
they  can  be  separated,  and  an  apparatus  (travel- 
ling nut  on  a  screw)  by  which  the  degree  of 
separation  can  be  regulated  and  fixed  ;  in  Reid's 
speculum  the  blades  are  separable  and  move  on 
parallel  bars ;  Neugebauer's  speculum  really 
consists  of  the  blades  of  a  Sims'  speculum  sepa- 
rated and  acting  as  two. 

(6)  Mode  of  Use  :  (1)  patient  in  same  position 
as  for  the  tubular  variety ;  (2)  speculum  is 
warmed  and  has  vaseline  applied  on  the  outer 
aspect ;  it  is  introdiiced  closed,  with  its  blades 
right  and  left  (to  suit  the  vaginal  orifice  and 
labia)  :  it  is  held  in  the  right  hand,  the  fingers 
of  the  left  separating  the  labia ;  when  passed 
within  the  orifice,  it  is  turned  round,  so  that  the 
blades  are  anterior  and  posterior  (to  suit  vaginal 
walls),  that  with  the  screw  being  posterior ;  the 
blades  are  then  opened  and  fixed  by  the  screw ; 
in  removing  it  the  blades  must  first  be  closed  ; 
both  in  introducing  and  in  withdrawing  it  care 
must  be  taken  not  to  catch  vulvar  hairs  in  it 
or  pinch  up  the  vaginal  walls  with  the  blades. 
{Note. — -The  above  description  applies  specially 
to  Cusco's  instrument ;  if  Neugebauer's  be  used, 
the  larger  blade  is  introduced  like  a  Sims',  the 
smaller  is  passed  into  the  vagina  along  the 
anterior  wall,  and  fits  into  the  larger  blade.) 

(c)  Advantages  and  Disadvantages :  its  ad- 
vantages are  those  of  the  tubular  type ;  so  are 
its  disadvantages ;  but  it  also  causes  great 
separation  of  the  lips  of  a  torn  cervix,  and  may 


thus  mask  the  lesion,  and  the  vaginal  walls 
may  prolapse  between  the  blades  and  obscure 
the  view. 

{Note. — The  speculum,  as  a  means  of  diagnosis, 
is  more  use|ful  to  the  beginner  than  to  the 
practised  gynaecologist,  who  has  developed  his 
skill  in  the  use  of  the  vaginal  and  bimanual 
methods ;  educated  touch  will  give  nearly  all 
the  information  obtainable  by  sight.) 

(II.)  Volsella. 

(a)  Description  :  is  a  pair  of  metal  toothed 
forceps ;  the  blades  are  separable  and  are 
secured  by  a  pin,  the  handles  are  provided  with 
a  simple  fixing  apparatus  {e.g.  a  metal  clasp), 
the  whole  instrument  has  a  slight  pelvic  curve, 
and  each  blade  has  one,  two,  or  (best)  three 
teeth ;  it  should  be  from  eight  to  nine  inches  in 
length. 

(6)  Mode  of  Use  :  (1)  if  it  be  intended  to 
introduce  the  volsella  by  touch  alone,  then  the 
patient  lies  on  the  left  side,  or  semi-prone  ;  the 
examiner  passes  two  fingers  (index  and  middle) 
of  the  right  hand  into  the  vagina  and  touches 
the  cervix  (anterior  lip)  with  them ;  then,  hold- 
ing the  volsella  in  his  left  hand,  he  passes  it  in, 
guiding  it  along  the  fingers  of  his  right  hand, 
and  seizes  the  cervical  lip  with  it ;  traction  is 
now  made  (force  of  from  three  to  seven  pounds 
may  be  safely  used),  and  the  cervix  drawn  down 
to  the  vulva;  (2)  if  it  be  the  gyntecologist's 
purpose  to  introduce  the  volsella  through  a 
speciilum,  then  the  patient  lies  in  the  semi- 
prone  or  (especially  for  operative  purposes)  in 
the  lithotomy  position ;  the  cervix  is  exposed 
and  grasped  by  the  volsella,  the  examiner 
guiding  the  instrument  by  sight.  If  the 
gynaecologist  be  single-handed,  he  may  fix  the 
volsella  by  a  tape  to  the  patient's  dress,  or  to 
the  bedclothes ;  with  the  help  of  the  volsella, 
and  with  the  patient  in  the  semi-prone  position, 
as  good  a  view  (or  better)  may  be  obtained  of 
the  vagina  and  cervix  as  with  any  speculum. 
For  operative  purposes  two  volsellne  may  be  used, 
one  for  each  lip. 

(c)  Rationale  of  Use  :  the  mobility  of  the 
uterus  and  of  the  anterior  segment  of  the  pelvic 
floor  permits  the  downward  displacement  of  the 
organ,  and  the  small  degree  of  sensitiveness  of 
the  cervical  tissues  lessens  the  discomfort  to 
the  patient  arising  from  the  bite  of  the 
instrument. 

{d)  Diagnostic  Uses  :  the  volsella  serves — • 
(1)  for  bringing  parts  within  the  range  of 
vision,  thus  the  cervix,  vaginal  roof,  and  vaginal 
walls  can  be  directly  inspected  for  lacerations, 
polypi,  fistulte,  erosions,  ulcerations,  and  the 
like ;  (2)  for  bringing  these  parts  within  the 
range  of  touch,  aided  hj  vision  ;  (3)  for  deter- 
mining the  relation  of  abdominal  tumoiu-s  to 
the  uterus,  downward  descent  of  that  organ 
being  accompanied  by  descent  of  the  tumour  if 
it  be  uterine,  and  by  no  change  in  its  position 
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if  it  be  not ;  (4)  for  exploring  structures  or 
organs  {e.g.  ovaries)  lying  behind  the  uterus, 
especially  when  the  use  of  the  volsella  is  com- 
bined with  the  practice  of  rectal  touch  ;  (5)  as  an 
aid  in  the  passage  of  the  uterine  sound  or  curette. 

(e)  THERArEUTic  Uses  :  although  we  are  here 
concerned  with  diagnosis,  it  may  be  borne  in  mind 
that  the  uses  of  the  volsella  (along  with  other 
instruments)  in  treatment  are  numerous — (1) 
operations  on  the  cervix  (amputation,  repair  of 
lacerations,  removal  of  growths) ;  (2)  operations 
on  the  vaginal  walls  (fistula),  curettage,  col- 
porrhaphy)  ;  (3)  operations  on  the  uterine 
intei'ior  (curettage,  enucleation  of  fibroids,  in- 
sertion of  tents  or  pessaries) ;  (4)  extirpation 
of  the  uterus  (hysterectomy),  or  of  small  ovarian 
cysts  (vaginal  ovariotomy) ;  (5)  exploration  of 
the  lower  part  of  the  peritoneal  cavity  (col- 
potomy) ;  (6)  replacement  of  retroverted  uterus 
{e.g.  in  pregnancy) ;  and  (7)  massage  of  the 
pelvic  organs. 

(/)  CoNTRA-iNDiCATiONS  :  (1)  pregnancy  (savc 
in  cases  of  retroversion,  when  may  be  used  with 
care  as  aid  in  reposition  of  uterus) ;  (2)  men- 
struation ;  (3)  acute  peritonitis  or  cellulitis ; 
(4)  dilated  Fallopian  tubes,  especially  in  pyo- 
salpinx ;  (5)  hsematocele  and  tubal  gestation ; 
(6)  cancer  of  the  cervix. 

(II.*)  Tenaculum  :  little  used  nowadays. 

{a)  Description  :  the  tenaculum  consists  of 
a  metal  I'od  tapering  to  the  end,  the  end  being 
a  sharp  hook. 

{b)  Uses  :  all  the  purposes  for  which  it  has 
been  recommended  are  better  performed  by  the 
volsella,  save  perhaps  its  employment  in  opera- 
tions for  vesico-vaginal  fistulse.  Two  teuacula 
may  be  used  as  a  volsella  in  diagnosing  cervical 
tears. 

(III. )    U TERINE  So UND. 

{a)  Historical  Note  :  a  uterine  sound  is  said 
to  have  been  known  to  the  ancients,  but  this  is 
doubtful,  as  a  clear  distinction  was  not  drawn 
by  them  between  the  os  uteri  and  the  orifice  of 
the  vagina.  In  1843,  J.  Y.  Simpson  (Edin- 
burgh), Huguier  (Paris),  and  Kiwisch  (Prague), 
almost  simultaneously  invented  an  instrument 
for  sounding  the  uterine  interior,  and  the  first 
(Simpson)  effectually  established  its  value  by 
abundant  clinical  evidence  ;  its  introduction 
marked  a  great  advance  in  the  perfection  of 
gynaecological  diagnosis. 

(6)  Description  :  (1)  J.  Y.  Simpson's  sound 
was  a  curved  rod  of  German  silver,  12  inches 
long,  with  a  rounded  end,  and  with  an  oval 
handle  roughened  on  one  side  (that  which  corre- 
sponded with  the  concavity  of  the  curve  of  the 
stem) ;  the  rod  had  several  markings  on  it  at 
U,  21,  3i,  41,  51  61,  71  and  81  inches  from 
the  point ;  (2)  A.  K.  Simpson's  s'ound  is  more 
useful;  it  is  a  rod  of  copper,  nickel  -  plated, 
about  3  inches  shorter,  with  a  smaller,  and 
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nearly  square,  handle,  and  with  only  four  mark- 
ings on  it  (a  circular  ridge  at  2  J,  a  groove  at 
3^,  a  double  ridge  at  4^,  and  a  groove  at  5^ 
inches  respectively) ;  these  modifications  enable 
the  gynaecologist  to  use  the  sound  in  association 
with  the  bimanual  examination,  increase  its 
pliability,  and  diminish  the  risk  of  fracture 
near  the  point;  the  utei-ine  probe  {e.g.  Playfair's) 
is  simply  a  modified  sound  (lighter  and  more 
pliable). 

(c)  Contra-indications  :  (I)  Pregnancy;  (2) 
Menstruation;  (3)  Acute  inflammation  of  uterus, 
ovaries,  or  pelvic  peritoneum  ;  and  (4)  Cancer  of 
cervix  or  body  of  uterus. 

{d)  Dangers:  (1)  Froducticm  of  Abortion; 
(2)  introduction  of  sepsis ;  (3)  perforation  of 
uterine  wall. 

(e)  Preliminary  Precautions  :  the  dangers 
being  what  they  are,  it  is  necessary — (1)  to 
ascertain  carefully  the  date  of  the  last  menstrua- 
tion, and  if  the  patient  has  passed  one  or  more 
periods,  to  refrain  from  examining  with  the 
sound,  lest  she  be  pregnant,  and  so  the 
gynascologist  unwittingly  cause  abortion ;  (2) 
to  perform  a  careful  bimanual  for  the  same 
purpose  (to  exclude  pregnancy),  and  to  get  an 
idea  of  the  direction  of  the  uterus.  {Note. — 
The  patient  may  mislead  the  gynaecologist  either 
intentionally  or  unintentionally  in  regard  to  her 
menstrual  dates) ;  (3)  to  sterilise  the  instru- 
ment, and  to  cleanse  the  patient's  vulva  and 
vagina ;  (4)  give  the  sound  the  curve  which  the 
bimanual  has  shown  to  be  necessary. 

(/)  Mode  op  Use:  (1)  by  touch  alone:  with 
the  patient  in  the  dorsal,  left  lateral,  or  semi- 
prone  position,  the  gynajcologist  introduces  the 
forefinger  of  his  right  hand  into  the  vagina  and 
touches  the  anterior  lip  of  the  cervix ;  then 
holding  the  sound  in  his  left  hand,  he  passes  it 
up  along  the  vaginal  finger  until  the  point 
enters  the  os  :  (a)  if  he  has  ascertained  (by  the 
bimanual)  tha^t  the  uterus  is  retroverted,  he 
now  simply  carries  the  handle  of  the  sound 
forwards,  when,  almost  by  its  own  weight,  the 
instrument  passes  into  the  interior  of  uterus ; 
{(S)  if,  however,  the  uterus  lie  to  the  front,  then 
the  sound  requires  to  be  rotated,  so  as  to  make 
the  concavity  of  the  curve  look  forwards,  and 
this  is  done  by  carrying  the  handle  round  "  the 
arc  of  a  wide  semicircle  "  (till  the  rough  surface 
on  it  is  anterior),  and  then  bringing  the  handle 
back  to  the  perineum,  when  the  instrument 
ought  (without  any  force)  to  slip  into  the 
uterine  cavity.  {Note. — In  this  second  case 
the  forefinger  of  the  left  hand  may  be  passed 
into  the  vagina  till  it  touch  the  posterior  lip  of 
the  cervix,  and  the  sound  (held  in  the  right 
hand)  be  passed  inwards  and  onwards  without 
the  necessity  of  the  handle  revolution.) 

(2)  J3;/  sight  aiid  touch  :  when  the  introduc- 
tion of  the  sound  is  difficult  {e.g.  acute  flexion 
of  uterus),  or  when  the  gynaecologist  is  a 
beginner,  it  is  well  to  pass  the  Sims'  speculum, 
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draw  down  (and  so  straighten)  the  uterus  with 
a  volsella,  and  then,  holding  the  sound  in  the 
right  hand,  simply  to  allow  it  to  pass  into  the 
uterus  by  its  own  weight,  guiding  it  with  sight 
and  touch  combined.  {Note. — If  the  cervical 
canal  be  tortuous,  or  be  blocked  with  a  growth 
{e.g.  a  fibroid  tumour),  several  attempts  may  be 
necessary  before  the  introduction  can  be  accom- 
plished.) 

{g)  Diagnostic  Uses  : 

(1)  Condition  of  os  uteri  and  cervical  canal 
{e.g.  atresia,  narrowness  at  external  or  internal 
os). 

(2)  Length  of  uterine  cavity  {e.g.  increased 
(more  than  2i  inches)  in  subinvolution,  fibroids, 
hypertrophy  of  cervix,  endometritis,  prolapsus ; 
lessened  (less  than  2^  inches)  in  superinvolution, 
infantile  uterus). 

(.3)  Direction  of  uterine  axis  {e.g.  retroversion, 
anteversion,  lateriversion,  especially  before 
curettage). 

(4)  Relation  of  axis  of  cervix  to  axis  of  body 
{e.(/.  retroflexion  and  anteflexion). 

(5)  Mobility  of  uterus. 

(6)  Relation  of  uterus  to  abdominal  tumours 
{e.g.  if  tumour  be  uterine,  its  palpation  through 
abdominal  wall  conveys  impulse  to  the  sound). 

(7)  Condition  of  endometrium  {e.g.  if  there  is 
endometritis  the  presence  of  sound  will  cause 
pain,  and  the  instrument  may  be  blood-stained 
when  withdrawn). 

(8)  Differential  diagnosis  between  polypus  in 
uterus  (when  the  sound  passes  to  normal  dis- 
tance or  farther)  and  inversion  of  uterus  (when 
it  is  arrested  inside  cervix). 

(9)  To  aid  the  student  in  learning  the 
bimanual  (under  teacher's  supervision). 

{Note. — When,  after  meeting  with  resistance, 
the  sound  suddenly  passes  in  for  a  distance  of 
some  inches,  either  —  (1)  perforation  of  the 
uterine  wall  has  occurred ;  or  (2)  the  instru- 
ment has  passed  along  a  Fallopian  tube  ;  or  (.3) 
a  sudden  state  of  uterine  inertia  with  enlarge- 
ment of  the  cavity  has  developed.) 

(// )  Therapeutic  Uses  : 

(1)  Reposition  of  displaced  movable  uterus 
(especially  in  retroversion) ;  comparatively  rare 
now,  as  bimanual  reposition  is  more  practised. 

(2)  Rectification  of  a  flexion  (requires  care, 
and  sound  has  to  be  specially  (sharply)  curved). 

(3)  Dilatation  of  narrow  os  or  cervical  canal, 
especially  in  cases  of  poorly  developed  uterus, 
with  scanty  and  painful  menstruation. 

(4)  Making  applications  (caustic)  to  endo- 
metrium, the  sound  being  dressed  with  cotton 
wool  (Playfair's  probe  serves  better)  after 
curettage. 

(i)  Estimate  of  Present  Value  of  Sounu  : 
since  the  bimanual  method  of  examination  has 
been  perfected  and  commonly  practised,  the  use 
of  the  sound  has  become  more  resti'icted  ;  but 
it  is  still  of  value  when  it  is  difiicult  to  define 
the  outlines  of  the  uterus,  and  especially  of  its 
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fundus,  by  the  bimanual  alone ;  in  combination 
with  the  bimanual  it  is  of  great  assistance  in 
enabling  the  gynecologist  to  educate  himself  to 
the  significance  of  the  sensation  conveyed  to  his 
fingers. 

(IV.)  Uterine  Curette  {see  also  Curettage). 

{a)  Historical  No'J'e  :  introduced  by  Recamier, 
in  1850,  for  the  purpose  of  scraping  away 
fungosities  from  the  interior  of  the  uterus ; 
Sims  used  it  for  same  purpose  (1865)  after 
previous  dilatation  with  a  sponge  tent;  in  1874 
Thomas  invented  his  dull  wire  curette,  and 
Munde  in  1878  popularised  its  use  and  em- 
phasised its  value  in  diagnosis  rather  than  in 
treatment;  since  1878  its  sphere  of  usefulness 
has  been  greatly  widened,  and  it  is  now  more 
used  in  treatment  than  in  diagnosis. 

(6)  Description  ;  many  varieties  of  curette, 
but  it  is  essentially  a  metal  rod  with  a  loop  of 
wire,  or  a  nail-  or  spoon-shaped  scraping  surface 
at  its  distal  end ;  it  sometimes  has  a  knob  on 
the  stem  2-|-  inches  from  the  end,  to  mark  the 
normal  length  of  the  uterus ;  and  occasionally 
it  has  the  handle  and  stem  hollow,  so  as  to 
allow  a  stream  of  fluid  to  run  through  it  during 
curettage  ("  flushing  "  curette) ;  Martin's  curette, 
or  that  of  Recamier-Roux,  is  a  useful  form. 

(c)  Mode  of  Use  :  with  the  patient  in  the 
semi-prone  or  lithotomy  position,  and  under  an 
anjesthetic,  the  operator  passes  the  Sims' 
speculum,  fixes  the  cervix  with  a  volsella,  and 
then  dilates  the  cervical  canal  with  Auvai-d's, 
Hegar's,  or  Ellinger's  dilators,  until  it  is  wide 
enough  to  allow  the  curette  to  pass  easily  in ; 
he  next  introduces  the  curette  and  scrapes  the 
uterine  wall  with  it  (thoroughly  if  for  treat- 
ment, locally  if  for  diagnosis) ;  the  uterine 
interior  can  then  be  washed  out,  and  have  a 
caustic  application  {e.g.  iodised  phenol)  made  to 
it  (on  a  dressed  sound  or  Playfair  probe). 
Further  details  are  given  in  the  article.  Curet- 
tage, Uterine. 

{d)  Indications  : 

(1)  For  diagnosis:  a  scraping  from  the 
interior  of  the  uterus  being  obtained  for  micro- 
scopic examination,  as  in  cases  where  the 
diagnosis  between  endometritis  and  carcinoma, 
sarcoma,  and  chorion-epithelioma  of  the  uterus 
is  in  doubt. 

(2)  For  treatment :  in  a  large  number  of 
morbid  states,  but  chiefly  in  (a)  retained  pro- 
ducts of  conception,  setting  up  lucmorrhage  or 
sepsis,  (/3)  endometritis,  especially  the  hyper- 
trophic form,  (y)  some  infective  states  of  the 
uterus  (septic  and  gonorrhceal),  (8)  utei'ine 
cancer  (as  a  ,' palliative  in  non-opei-able  cases), 
(e)  hysterectomy  for  uterine  tumours  (as  a 
preparatory  stage  in  the  operation),  and  {() 
rarely  in  uterine  fibroids  (for  the  haemorrhage). 

{e)  Dangers:  these  are  (1)  production  of 
abortion,  (2)  introduction  of  sepsis,  (3)  perfora- 
tion of  uterus,  (4)  subsequent  obliteration  of 
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the  uterine  cavity,  or  superinvolution  (rare) 
from  adhesive  inflammation,  and  (5)  ha3morrhage 
(rare). 

(/)  Precautions:  (1)  eliminate  possibility  of 
pregnancy,  (2)  establish  strict  asepsis  in  and 
after  operation,  (3)  avoidance  of  force,  and  (4) 
rest  in  bed  for  patient  for  a  day  or  two  before 
operation,  for  a  week  after  it,  and  at  the  next 
menstrual  period. 

(V.)  AspiRATOEY  Needle. 

Occasionally,  when  a  fluid  collection  in  the 
abdomen  or  pelvis  (especially  in  one  of  the  broad 
ligaments)  has  been  diagnosed,  it  may  be  well 
to  discover  its  nature  (before  operation)  by 
aspirating  some  of  it  through  the  vaginal  roof 
or  even  through  the  abdominal  wall.  An  ordi- 
nary hypodermic  needle  may  be  used,  or 
Bartlett's  exploring  aspirator,  or  a  Pravaz 
syringe.  In  this  way  fluid  for  chemical,  bac- 
teriological, and  microscopical  examination  can 
be  obtained  ;  and  Fehling  (1902)  claims  for  the 
method  important  diagnostic  results. 

(VI.)  Cervical  Dilators. 

(1)  Eapid  Dilatation  with  metal  or  hard 
rubber  dilators. 

(a)  Description  :  (i.)  the  gyntecologist  may 
use  a  number  ,(24)  of  metal  rods  about  six 
inches  long,  and  having  a  diameter  increasing 
in  a  graduated  manner  from  inch  to  about 
ly^^  inch  ;  such  have  a  short  flat  handle  and  are 
slightly  curved  ;  (ii.)  similar  rods  in  hard  rubber 
are  the  well-known  Hegar's  dilators  ;  (iii.)  metal 
dilators  with  expanding  blades  (two,  or  better, 
three  in  number)  have  also  been  used,  those  of 
EUinger,  Goodell,  Sims,  and  Schultze  being  the 
best  known  ;  Bossi's  large  metal  dilator  is  not 
so  useful  in  gyntecological  as  it  is  in  obstetric 
practice. 

{b)  Mode  OF  Use  :  (1)  if  the  graduated  rods 
be  employed  the  patient  is  anaesthetised,  the 
vagina  rendered  aseptic,  and  the  cervix  fixed 
with  two  volselhe  ;  the  sound  is  passed  to  deter- 
mine the  direction  and  length  of  the  uterine 
cavity ;  then  the  dilators,  sterilised  and  coated 
with  vaseline,  are  passed  in  (just  as  the  sound 
is)  one  after  another,  beginning  with  one  a  little 
larger  than  the  ordinary  uterine  sound  ;  dilata- 
tion, sufficient  to  allow  the  passage  of  the  index 
finger,  ought  to  be  attained  in  from  fifteen  to 
twenty  minutes ;  (ii.)  if  the  expanding  metal 
instrument  be  employed  the  preliminaries  are 
the  same,  and  then  the  dilator  is  passed  into 
the  cervix  with  the  blades  closed ;  the  handles 
are  then  slowly  approximated,  causing  gradually 
separation  of  the  blade  and  dilatation  of  the 
canal. 

(2)  Sloiv  Dilatation  with  Tents  : 

(a)  Historical  Note  :  tents,  first  made  of 
sponge,  were  introduced  by  J.  Y.  Simpson,  who 
had  noted  the  dilating  effect  upon  the  cervical 
canal  of  a  polypus  growing  down  into  it,  and 
was  led  to  devise  a  means  of  similarly  dilating 
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it  by  an  enlarging  body  inserted  into  it  from 
below. 

(b)  Description  :  Tents  are  conical  bodies,  a 
little  longer  than  the  cervical  canal,  and  differ- 
ing slightly  in  calibre ;  the  material  may  be 
sponge  (dried,  compressed,  impregnated  with  an 
antiseptic,  covered  with  grease,  and  having  a 
tape  at  the  proximal  end)  or  sea  tangle  (lami- 
naria  digitata),  or  tupelo  {nyssa  aqiiatilis) ; 
of  these  tupelo  is  generally  preferred,  for  it 
absorbs  fluid  more  readily,  and  so  expands  more 
quickly  and  to  a  greater  degree  than  the  other 
two. 

(e)  Mode  of  Use  :  (i.)  Preliminary  Precau- 
tions :  patient  in  bed  in  her  home  or  in  hospital 
(do  not  introduce  tents  in  consulting-room,  as 
was  formerly  done) ;  vagina  is  douched  with 
antiseptic  lotion  before  and  after  introduction  of 
tent ;  prepare  tents  (only  tupelo  and  tangle  are 
now  used)  by  dipping  them  in  strong  antiseptic 
lotion,  and  then  in  sterilised  water ;  patient's 
vulva  is  to  be  sterilised,  as  also  operator's  hands  ; 
(ii.)  place  patient  in  semi-prone  or  lithotomy 
posture,  pass  Sims'  speculum,  draw  down  cervix 
by  means  of  volsella  attached  to  anterior  lip, 
and  pass  the  tent,  on  a  sound  or  tent-carrier  or 
held  in  a  pair  of  forceps,  into  the  cervical  canal 
(to  introduce  a  tent  with  the  fingers  alone,  and 
without  seeing  the  cervix,  is  not  to  be  recom- 
mended) ;  an  iodoform  gauze  plug  is  placed  in 
the  vagina;  (iii.)  the  tent  may  be  left  in  for 
twelve  hours,  and  a  qualified  attendant  must  be 
within  easy  reach  of  the  patient  during  this 
time,  and  a  vaginal  douche  every  four  hours 
may  be  given  and  the  plug  replaced  ;  it  is  to  be 
withdrawn  by  gentle  traction  on  the  string 
attached  to  its  base ;  (iv.)  a  second  tent  may  be 
used  after  the  first,  but  with  care. 

id)  Indications:  (1)  tents  are  seldom  used 
nowadays  for  diagnosis  alone ;  (2)  almost  their 
sole  use  is  to  restrain  hsemorrhage  and  ;dilate 
the  cervix  to  permit  of  active  treatment  in  cases 
of  abortion,  and  more  especially  in  molar  preg- 
nancies {e.g.  hydatid  mole). 

(e)  Dangers  and  Contra-indications  :  (1)  the 
chief  danger  is  sepsis,  and  it  is  a  very  real  one, 
especially  with  sponge  tents ;  (2)  the  contra- 
indications are  jjelvic  inflammation  (including 
oophoritis  and  salpingitis),  cancer  of  the  cervix, 
and  haematocele. 

8.  Physical  Examination  of  the  other 
Systems  op  the  Body  (Nervous,  Respiratory, 
Circulatory,  Digestive,  Urinary,  Cutaneous,  and 
Locomotory). 

(i.)  Although  the  gynaecologist's  attention  is 
specially  focussed  upon  the  physical  examination 
of  the  genital  organs,  he  must  not  neglect  alto- 
gether that  of  the  otlier  systems  of  the  body. 
For  instance  the  examination  of  the  blood  may 
reveal  a  leucocytosis,  indicating  deep-seated 
suppuration  in  the  pelvis,  and  may  even  help 
in  the  differential  diagnosis  of  malignant  from 
simple  ovarian  cysts ;  the  examination  of  the 
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urine  (for  albumin,  sugar,  etc.)  is  often  of  great 
value  ;  the  bacteriological  investigation  of  dis- 
charges from  the  uterus  and  vagina  may  be 
helpful ;  and  the  various  organs  of  the  different 
systems  ought  to  be  examined  in  order  to  sepa- 
rate morbid  states  which  are  genital  reflexes 
from  those  due  to  actual  disease  of  these  organs. 

(ii.)  ExAMiXATioN  OF  THE  Urinary  Tract  : 
altliough  not  strictly  within  the  province  of  the 
gynaecologist,  the  bladder  and  ureters  are  nowa- 
days often  examined  by  him. 

(1)  Palpation  of  Urethra  and  Bladder  and 
Ureters  :  (a)  during  the  vaginal  examination  the 
whole  of  the  lu-ethra  can  be  palpated  by  the 
finger  pressing  on  the  anterior  vaginal  wall  (the 
consistence,  thickness,  tenderness,  and  mobility 
of  it  can  be  thus  made  out),  and  by  pressure 
any  secretion  may  be  squeezed  out  of  the  meatus 
and  examined  microscopically  and  bacteriologi- 
cally ;  {b)  the  base  of  the  bladder  can  also  be 
palpated  (the  finger  being  in  the  anterior  fornix 
vaginte) ;  and  by  the  bimanual  some  notion  may 
be  gained  regarding  the  state  of  the  vesical  walls 
and  the  presence  of  foreign  bodies  {e.g.  calculi) 
in  the  viscus ;  (c)  the  ureters,  if  thickened  and 
hardened,  may  be  felt  per  vaginam  in  their 
lower  pelvic  portion  and  per  rectum  in  their 
upper  pelvic  part.  {Note. — Digital  palpation  of 
the  bladder  per  urethram  (after  digital  dilatation) 
is  now  hardly  ever  practised  ;  but  some  informa- 
tion regarding  the  interior  of  the  organ  and  its 
contents  may  be  got  by  the  use  of  the  sound.) 

(2)  Inspection  {Cystoscopic)  of  the  Bladder  and 
Urethra :  (or)  Preliminaries  are  the  emptying  of 
the  rectum  and  bladder  and  thoroTigh  cleansing 
of  the  external  parts,  and  especially  of  the  vesti- 
bxile  and  meatus  urinarius ;  sterilisation  of  the 
instruments  (dilators,  cystoscopes,  and  obturators, 
ureteral  catheters,  etc.),  and  of  examiner's  hands ; 
{h)  position  of  patient  is  either  gen  u-pectoral, 
or  (better)  exaggerated  lithotomy,  the  hips  being 
elevated  on  bran  bags  six  inches  above  the  level 
of  the  table  ;  (c)  anfesthetic  may  be  chloroform 
or  the  local  application  (to  interior  of  urethra) 
of  cotton  wool  soaked  in  cocain  solution  (10  per 
cent) ;  {d)  urethra  is  dilated  with  Hegar's  or  a 
conical  dilator  up  to  a  diameter  of  from  12  to 
15  mm.  ;  (e)  Kelly's  cystocope  (nickel-plated 
cylinder,  8  cm.  long,  and  having  diameter  of 
from  10  to  12  mm.),  with  obturator  in  it  and 
well  lubricated,  is  pushed  into  bladder ;  (/) 
when  the  obturator  is  withdrawn,  air  will  rush 
into  and  distend  the  bladder  ;  (r/)  light  (from 
an  electric  lamp  and  mirror)  can  then  be  thrown 
into  the  bladder,  and  the  interior  inspected 
(noting  the  general  appearance  of  the  mucous 
membrane,  the  two  ureteral  eminences  and  folds, 
the  interiu-eteric  fold,  and  the  internal  urethral 
orifice) ;  the  internal  urethral  orifice  and  the 
urethra  itself  can  be  inspected  by  slowly  with- 
drawing the  cystoscope  ;  {h)  it  may  be  necessary 
to  remove  some  drops  of  urine  by  a  suction 
apparatus  (tube  and  suction  bulb). 
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(3)  Catheterisation  of  the  Ureters  :  {a)  during 
the  cystoscopic  examination  of  the  bladder  the 
uretei-s  may  be  sounded  ;  (6)  the  method  is  as 
follows  : — one  iireteric  opening  is  located  (by 
slightly  inclining  the  cystoscope  to  one  side), 
any  secretion  is  removed  from  it  by  cotton  held 
in  a  pair  of  delicate  mouse-tooth  forceps,  then  a 
long  or  short  ureteral  catheter  (stei'ilised)  is 
passed  through  the  cystoscope  and  guided  along 
the  ureter  up  into  the  pelvis  of  the  kidney  (the 
stylet  being  withdrawn  by  an  assistant  as  the 
catheter  advances) ;  (c)  the  process  is  repeated 
for  the  opposite  ureter,  but  with  a  different 
catheter  (to  avoid  infection  of  one  ureter  from 
the  other) ;  (d)  in  this  way  ureteric  strictures, 
twists,  and  calculi  can  be  discovered,  the 
urine  got  for  examination  from  each  kidney, 
and  the  ureters  can  be  exactly  defined  prior  to 
such  operations  as  hystei-ectomy  {Note. — By 
means  of  the  Harris  urine  segregator  (a  double 
catheter  with  a  forked  end)  the  urine  from  each 
kidney  can  be  collected  separately  without  the 
ureters  being  entered,  but  not  with  such  exact- 
ness as  it  is  by  ureteral  catheterisation) ;  {e)  avoid 
catheterisation  of  the  ureters  when  there  is  septic 
cystitis  or  tuberculosis  of  the  bladder. 

9.  Diagnostic  Operations  :  in  addition  to 
curettage  and  cervical  dilatation,  which  are 
really  operative  procedures,  even  when  the 
object  is  purely  diagnostic,  it  may  be  noted 
that  abdominal  and  vaginal  sections  are  some- 
times performed  for  the  purpose  of  ascertaining 
the  nature  of  a  morbid  state  ("  exploratory 
section  "). 

Note. — Illustrations  of  most  of  the  instru- 
ments described  in  this  article  will  be  found  in 
the  plate  accompanying  Curettage  (vol.  ii. 
p.  260). 

Gynandry.  —  Pseudo-hermaphroditismus 
femininus ;  an  individual  with  ovaries  who  yet 
has  certain  male  charactei's  is  called  a  gynander  ; 
gynandry  is  the  antonym  of  androgyny.  ,See 
Hermaphroditism  ;  Uterus,  Malformations  of 
{Gynandria). 

Gynia.triCS. — The  therapeutics  of  gyna;- 
cology,  or  simply  gyiicccology  itself  as  dis- 
tinguished from  obstetrics. 

GynOCardia  Oil. — Chaulmoogra  oil  or 
oleum  gynocardiic.  See  Chaulmoogra  Oil  ; 
Leprosy  {Treatment). 

GyropSOriasiS. — Psoriasis  in  which  tlie 
patches  have  a  gyrate  appearance. 

Gyrospasin.  See  Head-Shaking  {Syn- 
onyms). 

Gyrus. — A  convolution  {e.fi.  of  the  brain) 
or  a  winding  (as  of  the  cochlea).    See  BitAiN, 
Physiology   of   {Gyrus    I'^ornicatiix)  ;  Phv.si- 
I  OLOGY,  Nervous  System  {Brain). 
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Haab's  Macular  Disease.  See 

Eyeball,  Injuries  of  (^Injuries  by  contusion, 
Rupture  of  the  Choroid). 

Haarlem.    See  Balneology  {Hollayid). 

Habit.  See  Insanity,  Nature  and  Sym- 
ptoms {Index  of  Mental  Functions,  Habit) ;  Nose, 
Post-nasal  Adenoid  Growths  {Habitual  Mouth 
Breathing). 

Habit  Chorea  or  Habit  Spasm. 

— A  form  of  chorea,  also  known  as  convulsive 
tic.  See  Chorea  (Diagnosis)  ;  Rheumatism  in 
Children  {Symptoms,  Nervous). 

Habits.     See  MORPHINOMANIA  AND  ALLIED 

Drug  Habits. 

Habitual  Abortion.  See  Abortion 
{Recurrent). 

Habitual  Drunkards.  See  Alco- 
holism {Treatment). 

Habitus. — The  external  indication  of  a 
constitutional  morbid  state,  such  as  the  apo- 
plectic habitus,  or  the  habitus  phthisicus. 

Hacker's  (Von)  Operation.— Pos 

terior  gastro-enterostomy.  See  Stomach,  Sur- 
gical Affections  of  {Ojxrations  on  the  Stomach). 

Hacking'  Cough.— A  shallow,  fre- 
quent, and  (usually)  dry  cough. 

Hacking  Movements.— Strokes  or 

beats,  in  use  in  massage,  applied  either  by  the 
finger  tips,  or  the  ulnar  side  of  the  hand,  or  the 
dorsal  surface  of  the  three  middle  fingers. 

Haddock.  See  Invalid  Feeding  {Food 
for  the  Aged,  Fish). 

Hsema. — In  compound  \yords  Acewia- signi- 
fies relating  to  the  blood  (Gr.  al/jLa,  blood),  but 
it  is  an  incorrect  form,  and  hwmato-  or  hoemo- 
ought  to  be  employed  ;  e.g.  hoemochroses,  or  dis- 
eases in  which  the  colour  of  the  blood  is 
changed. 

Hsemacy  to  meter.  —  An  instrument 
for  ascertaining  the  number  of  red  corpuscles  in 
the  blood,  more  correctly  hwmatocytometer. 

Hsemadipsia  Ceylonica. — A  small 

land  leech  which  draws  blood  through  the  skin, 
it  may  be  with  fatal  effects. 

Hsemagglutinins.  See  Agglutina- 
tion ;  Immunity  ;  Typhoid  Fever  {Pathology). 

HsemagOgue. — A  medicine  promoting 
the  menstrual  discharge,  or  a  hfemorrhoidal 
flux. 

Hsemaibumin. — A  preparation  said  to 
contain  the  salts  and  albuminoids  of  the  blood. 


HaBmalopia  or  Haemalops.  —  A 

condition  of  the  eye  in  which  everything  appears 
to  have  a  blood  -  red  colour ;  or,  simply,  an 
effusion  of  blood  into  the  eye. 

Haemamceba   and  Hsemamoe- 

biasis.  See  Malaria  {Synonyms) ;  Parasite 
{Protozoa,  HcBmosporidia,  Hmmamoeba  Dani- 
lewskii). 

Hsemangioma. — A  tumour  or  forma- 
tion made  up  almost  entirely  of  blood-vessels. 
See  Tumours  (Angeiomata) . 

Haemaphsein. —  A  brown  colouring 
matter  of  the  blood,  probably  due  to  decom- 
position of  hsematin. 

Haemarthrosis. — An  effusion  of  blood 

into  the  cavity  of  a  joint.  See  H/EMOPHilia 
(  Joint  Affections) ;  Joints,  Diseases  of  {Ha^mar- 
throsis.  Bleeders'  Joint) ;  Knee- Joint,  Injuries 
OF  ( Wounds). 

Haematamoeba.  See  h^mam(eba. 

Haematelytrometra.- An  accumu- 
lation of  menstrual  blood  in  the  vagina  and 
uterus,  usually  on  account  of  the  presence  of  an 
imperforate  hymen  or  vaginal  atresia. 

Haematemesis. 

Distinction  from  Conditions  that  may 
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AS'eea^so  Aorta,  Aneurysm  and  Dilation  (Cowrse 
and  Terminations,  Rupture) ;  Gastro-Intestinal 
Disorders  of  Infancy  {Hcematetnesis) ;  Gela- 
tin ;  HAEMOPTYSIS  {Diagnosis) ;  -Hysteria  {Dis- 
orders of  the  Digestive  System) ;  Liver,  Diseases 
OF  {Hypertrophic  Biliary  Cirrhosis,  Physical 
Signs) ;  Liver,  Diseases  of  {Signs  and  Sym- 
ptoms of  Cirrhosis,  HcEmatemesis) ;  Liver,  Dis- 
eases OF  {Portal  Thrombosis,  Symptoms)  :  Mal- 
ingering {Digestive  System  and  Alimentary 
Canal);  Mel.ena  {Surgical  Treatment);  Myiasis 
{Intestinal  Symptoms)  ;  New-born  infant  {Dis- 
eases, Melaina) ;  Spleen,  Surgery  of  {Oblitera- 
tion of  Splenic  Vein,  Hcematemesis) :  Stomach 
AND  Duodenum,  Diseases  of  {Special  Sym- 
ptomatology of  Ulcer  of  the  Stomach,  Vomiting). 

H/Ematemesis,  or  vomiting  of  blood  from  the 
stomach,  must,  in  the  first  instance,  be  distin- 
guished from  the  discharge  by  the  mouth  of 
blood  derived  from  other  sources.  The  com- 
monest and  most  important  of  these  is  htemo- 
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ptysis  ;  here  the  blood  is  of  a  bright  scarlet 
colour,  alkaline  in  reaction,  frothy  from  admix- 
ture with  air,  and  comes  up  with  a  cough,  and 
for  days  afterwards  the  sputum,  if  there  be  any, 
is  tinged  with  blood.  It  is,  however,  possible 
in  profuse  haemoptysis  for  some  of  the  blood  to 
be  swallowed  and  so  give  rise  to  secondary 
hsematemesis.  In  epistaxis,  or  in  fracture  of 
the  base  of  the  skull,  if  the  patient  be  uncon- 
scious, the  blood  may  run  down  into  the  oeso- 
phagus and  be  swallowed,  so  that  it  enters  the 
stomach,  and  when  rejected  is  hpematemesis. 
When  the  patient  is  conscious  the  blood  may 
pass  forward  into  the  mouth  and  be  spat  out. 
Oozing  from  the  gums,  carious  teeth,  tonsils,  or 
pharynx  in  various  diseases  may  again  some- 
times imitate  slight  hjematemesis.  Anaemic 
girls  not  very  infrequently  speak  of  having 
brought  up  blood,  which  on  further  investiga- 
tion proves  to  be  very  small  in  amount,  and  to 
occur  in  the  early  morning.  In  these  cases 
the  blood  is  probably  provided  by  the  naso- 
pharynx. 

Feigned  or  hysterical  haematemesis  is  some- 
times due  to  industrious  gum-sucking,  to  self- 
made  wounds,  or  to  extraneous  blood  or  coloured 
fluids  introduced  into  the  mouth.  The  patient's 
manner  and  behaviour  may  arouse  suspicion. 
The  mouth  and  hands  should  be  carefully 
examined  for  bleeding  points,  and  the  vomit 
submitted  to  microscopical  and  chemical  tests 
for  blood. 

When  blood  is  poured  out  into  the  oesophagus 
it  may  run  down  into  the  stomach,  and  when 
subsequently  vomited  is  indistinguishable  from 
oi'dinary  htematemesis  ;  this  is  particularly  likely 
to  occur  when  the  source  of  the  hemorrhage  is 
an  ulcerated  varicose  vein  near  the  lower  end  of 
the  oesophagus.  Sometimes  when  bleeding  takes 
place  from  the  walls  of  the  oesophagus  the  blood 
does  not  enter  the  stomach,  but  wells  up  with- 
out any  retching  or  vomiting.  This  is  sometimes 
seen  in  ulcerated  varicose  veins,  or  in  aortic 
aneurysm  rupturing  into  the  oesophagus ;  in 
both  of  these  conditions  the  hfemorrhage  may 
be  very  profuse.  Small  quantities  of  blood 
mixed  with  froth  and  mucus  may  come  from 
the  oesophagus  in  acute  traumatic  oesophagitis 
due  to  the  ingestion  of  corrosive  or  irritant 
poisons,  and  is  of  course  accompanied  by  great 
dysphagia.  In  rare  instances  blood  and  pus 
mixed  together  are  hawked  up  from  the  oeso- 
phagus, and  are  due  to  one  of  the  rare  conditions, 
phlegmonous  oesophagitis,  or  an  abscess  opening 
into  the  gullet.  When  simple  ulceration  of  the 
mucous  membrane  of  the  oesophagus  is  present, 
vomiting  from  other  causes  may  be  streaked  with 
blood. 

Htcmorrhage  is  occasionally  seen  in  the  course 
of  malignant  disease  of  the  oesophagus,  which 
ulcerates  early  and  produces  symptoms  of  oeso- 
phageal obstruction.  But  it  is  noteworthy  how 
extremely  seldom  carcinoma  of  the  oesophagus 


ulcerates  into  the  aorta,  although  their  anatomi- 
cal relationship  is  very  intimate. 

True  Htematemesis. — Characters. — The  blood 
which  is  forcibly  vomited  up  may  be  expelled 
thi-ough  the  nose  as  well  as  the  mouth.  Shortl}^ 
before  its  onset  the  patient  may  feel  distended, 
uncomfortable,  faint,  and  become  blanched. 

As  the  vomited  blood  passes  over  the  orifice 
of  the  larynx  cough  may  be  set  up.  This  must 
be  borne  in  mind,  as  otherwise  this  association 
of  cough  and  blood  may  be  regarded  as  proof  of 
haemoptysis.  The  cough  follows  the  hsemate- 
mesis,  whereas  in  cases  of  copious  haemoptysis 
when  some  of  the  blood  is  swallowed  the  cough 
precedes  the  haematemesis. 

Colour. — The  blood  is  usually  more  or  less 
altered  in  colour,  being  darker  than  the  action 
of  the  gastric  juice ;  on  standing,  however,  it 
tends  to  pick  up  oxygen  from  the  air,  and  so  to 
become  of  a  brighter  hue  ;  it  is,  accordingly,  im- 
portant that  its  naked-eye  appearances  slaould 
be  noticed  at  once.  It  will  probably  be  acid  in 
reaction,  and  may  be  mixed  with  food. 

When  in  copious  haematemesis  the  blood  is  of 
an  arterial  character,  rapid  haemorrhage  from  an 
artery  exposed  in  a  gastric  ulcer  has  probably 
taken  place.  When,  on  the  other  hand,  it  is 
black,  clotted,  and  copious,  the  bleeding  prob- 
ably depends  on  cirrhosis  of  the  liver.  Small 
"  coffee  ground "  vomit  is  especially  associated 
with  carcinoma  of  the  stomach  ;  the  blood  is 
then  very  extensively  acted  upon  by  the  gastric 
juice,  and  some  question  may  arise  as  to  whether 
the  coffee  ground  vomit  is  blood  or  some  article 
of  food,  drink,  or  medicine,  such  as  coffee,  porter, 
beef-tea,  charcoal,  or  even  the  mixture  of  tea 
and  perchloride  of  iron  (Bramwell).  In  such  a 
case  the  haemin  test  with  salt  and  hydrochloric 
acid,  or  the  spectroscopic  test,  should  be  em- 
ployed, as  being  more  reliable  than  microscopic 
examination,  inasmuch  as  the  corpuscles  may  be 
digested  and  destroyed. 

Freiiuency. — Repeated  large  haemorrhages  may 
be  due  to  ulcerated  varicose  veins  at  the  lower 
end  of  the  oesophagus  in  cirrhosis,  to  minute 
pore-like  erosions  of  the  gastric  mucous  mem- 
brane, or  to  gastric  ulcer,  and  may  so  exhaust 
the  patient  as  to  be  fatal.  A  single  haemate- 
mesis is  rarely  fatal  except  when  a  large  aneu- 
rysm bursts  into  the  stomach  or  esophagus — a 
rather  rare  event.  It  has,  however,  occuri-ed  in 
some  cases  of  ulcerated  oesophageal  piles. 

Small  coffee-ground  vomiting,  especially  when 
repeated,  points  to  carcinoma  of  the  stomach  ; 
here  vomiting  is  reflex,  and  depends  on  the  irri- 
tation of  the  growth.  Any  blood  that  happens 
to  be  on  the  stomach  is  accordingly  brought  up 
with  the  other  gastric  contents  ;  in  large  haema- 
temesis, as  in  gastric  ulcer,  the  vomiting  is  the 
result  of  stimulation  of  the  gastric  muscular 
walls  by  the  distension  of  the  organ,  and  is 
comparable  to  the  action  of  an  enema  on  the 
lower  bowel. 
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In  very  rare  instances  hajmorrhages  may 
recur  at  intervals  over  a  period  of  years  with 
good  health  in  between ;  this  has  been  observed 
in  splenic  anasmia  (Osier),  and  exceptionally  in 
cirrhosis  from  varicose  veins  at  the  lower  end  of 
the  oesophagus  (Garland). 

Causes  and  Source. — The  blood  may  come 
from  the  oesophagus  or  duodenum  as  well  as  from 
the  stomach  itself. 

Varicose  oesophageal  veins  are  generally  part 
of  the  compensatory  venous  anastomosis  set  up 
in  hepatic  cirrhosis,  but  they  may  also  develop 
in  extensive  malignant  infiltration — for  example, 
in  secondary  melanotic  sarcoma  of  the  liver, 
where  this  induces  portal  obstruction,  or  they  may 
be  idiopathic,  viz.  without  any  causative  lesion. 

As  a  result  of  chronic  inflammation  the  vari- 
cose veins  tend  to  become  adherent  to  the 
mucous  membrane,  and  ulceration  may  follow 
with  profuse  or  even  fatal  haemorrhage.  This 
event  may  come  on  without  any  previous  sym- 
ptoms of  ill-health,  the  underlying  cirrhosis  being 
quite  latent. 

Duodenal  ulcer  may  give  rise  to  regurgitation 
of  blood  into  the  stomach  and  hfematemesis. 
Ordinary  duodenal  ulcers  are  found  in  the  first 
part  of  the  duodenum ;  haemorrhage  may  also 
occur  from  the  ulceration  and  passage  of  gall- 
stones into  the  duodenum.  An  abdominal  aneu- 
rysm rupturing  into  the  duodenum  has  been 
known  to  give  rise  to  fatal  hsematemesis,  while 
an  hepatic  aneurysm  bursting  into  the  bile  duct 
may  also  be  a  cause  of  hsematemesis,  though 
melsena  alone  is  more  often  recorded. 

In  the  stomach  the  lesions  that  give  rise  to 
hrematemesis  may  be  divided  into 

(1)  Gross  lesions. 

(2)  More  minute  lesions  of  the  mucous  mem- 
brane. 

(i.)  Gross  Lesions. — Gastric  ulcer  is  more  fre- 
quent in  anaemic  young  women,  and  is  then 
commonest  near  the  pylorus.  It  also  occurs  in 
men  at  a  more  advanced  age,  and  is  often  more 
extensive  and  firmly  adherent  to  neighbouring 
viscera  thaia  in  the  first  category ;  it  may  be 
situated  in  any  part  of  the  stomach.  Repeated 
and  large  haemorrhages  may  occur  from  minute 
abrasions  of  the  gastric  mucous  membrane, 
"pore-like  erosions,"  or  "exulceratio  simplex." 

Small  ulcers  may  supervene  in  chronic  en- 
gorgements of  the  stomach  as  the  result  of 
localised  haemorrhages  into  the  mucous  coat. 
The  ulceration  may  open  up  a  vessel  and  give 
rise  to  profuse  haematemesis,  and  from  their 
minute  size  they  may  easily  be  overlooked. 
Possibly  some  cases  of  fatal  haematemesis,  where 
the  stomach  has  been  described  as  perfectly 
healthy,  are  of  this  category.  These  small 
ulcers  are  often  seen  near  the  cardiac  orifice ; 
in  the  passive  congestion  due  to  cirrhosis  these 
ulcers  usually  open  up  a  vein,  while  in  that 
due  to  cardiac  disease  an  artery  is  eroded  (S. 
Fenwick). 


Varicose  veins  of  the  stomach  are  much  rarer 
than  in  the  lower  part  of  the  oesophagus,  but 
may  give  rise  to  severe  haematemesis. 

Other  rare  causes  of  haematemesis  are 
aneurysms  of  the  gastric,  splenic,  or  hepatic 
arteries  opening  into  the  stomach.  Carcinoma 
of  the  stomach  may  arise  at  the  cardiac  orifice, 
at  the  cardiac  end,  at  the  pylorus,  or  may 
involve  the  whole  of  the  organ.  The  haemor- 
rhage is  usually  slight,  rarely  profuse,  and,  as 
already  pointed  out,  the  blood  is  apt  to  be 
retained  in  the  stomach,  and  as  a  result  of  the 
action  of  the  gastric  juice  become  black  or 
"  coff'ee  ground  "  in  appearance.  In  very  rare 
instances  a  malignant  growth  may  invade  the 
stomach  from  without,  and  give  rise  to  haema- 
temesis. The  writer  has  seen  this  in  a  case  of 
carcinoma  of  the  left  siiprarenal  body. 

(ii.)  More  minute  lesions  of  the  gastric  mucous 
membrane  occur  in  acute  gastritis.  This  may 
be  of  local  origin,  and  follow  the  ingestion  of 
toxic  fluids,  such  as  large  quantities  of  spirit, 
acids,  phosphorus,  or  other  poisons. 

In  chronic  enlargement  of  the  stomach 
depending  on  the  backward  pressure  of  heart 
disease,  hepatic  cirrhosis,  thrombosis  of  the 
portal  vein,  or  compression  of  the  gastric  veins 
by  adhesions,  inflammatory  and  degenerative 
changes  in  the  mucous  membrane  of  the 
stomach  are  readily  set  up,  with  the  result  that 
oozing  of  blood  follows.  In  chronic  engorge- 
ment of  the  stomach  the  further  change  of 
gastritis  may  be  readily  set  up  by  swallowing 
the  pus  and  micro-organisms  present  in  dental 
caries  and  pyorrhoea  alveolaris.  In  cirrhosis  of 
the  liver  it  is  generally  assumed  that  haema- 
temesis may  be  due  to  a  w'despread  venous 
or  capillary  oozing,  but  it  is  probable  that  in 
addition  to  the  venous  stasis  some  degenerative 
changes  in  the  mucous  membrane  are  necessary 
to  allow  of  the  extravasation  of  blood.  In  splenic 
anaemia,  however,  haematemesis  has  been  ex- 
plained by  Osier  as  being  purely  mechanical 
and  due  to  venous  engorgement. 

Changes  in  the  gastric  mucous  membrane 
may  be  part  of  a  general  condition,  and  may  be 
secondary  to  severe  haemic  infections  or  intoxica- 
tions, such  as  yellow  fever,  icterus  gravis,  acute 
yellow  atrophy  of  the  liver,  and  the  haemorrhagic 
or  malignant  forms  of  the  specific  fevers.  In 
these,  and  sometimes  in  pytemic  and  septicaemic 
states,  blood  may  be  extravasated  in  varying 
amounts  into  the  stomach.  In  diphtheria  marked 
degeneration  of  the  gastric  mucous  membrane 
is  met  with,  and  blood  may  be  found  in  the 
vomit  in  cases  that  are  not  of  the  haemorrhagic 

Haematemesis  is  very  rare  in  typhoid  fever, 
but  has  been  known  to  occur  and  is  correlated 
with  the  rare  lesions  of  typhoid  ulcers  in  that 
organ.  In  a  few  instances  pneumonia  is  accom- 
panied by  haematemesis,  due  to  secondary  ulcera- 
tion in  the  stomach  or  duodenum.  Hicma- 
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temesis  may  occur  in  haenioiThagic  states,  such 
as  purpura  hsemorrhagica,  leukaemia,  pernicious 
anaemia,  and  htemophilia.  It  has  also  been 
observed  in  association  with  urticaria,  and  the 
two  are  doubtless  manifestations  of  the  same 
underlj'ing  blood  state. 

Haematemesis  is  said  to  represent  menstrua- 
tion. It  is,  however,  quite  possible  that  the 
explanation  of  some  of  these  cases  of  vicarious 
menstruation  is  that  there  is  a  chronic  gastric 
ulcer  which  periodically  bleeds,  while  in  others 
the  hfemorrhage  may  have  been  feigned. 
Vicarious  menstruation  was  recognised  by  Sir 
Thomas  Watson,  but  at  the  present  time  most 
practising  physicians  will  endorse  the  late  Dr. 
.J.  Matthews  Duncan's  dictum — "  I  have  all  my 
life  been  on  the  look-out  for  it"  (vicarious 
menstruation),  "but  I  have  never  seen  an 
example,  and  do  not  expect  to  do  so." 

Diagnosis.  —  Sudden  hsematemesis  without 
any  history  of  previous  illness  is  in  a  middle- 
aged  patient  most  likely  to  be  due  to  latent 
cirrhosis  of  the  liver.  If  the  liver  and  spleen 
are  found  to  be  enlarged,  and  the  individual's 
habits  are  known  to  be  alcoholic,  the  diagnosis 
is  strengthened.  If  the  sudden  hsemorrhage 
is  accompanied  by  the  rapid  development  of 
ascites,  thrombosis  of  the  portal  vein  should 
be  thought  of.  Great  enlargement  of  the 
spleen  would  point  to  spleno-meduUary  leuk- 
semia  or  splenic  ansemia,  and  a  blood  ex- 
amination should  be  made  to  elucidate  the 
diagnosis. 

A  large  hsematemesis  may  occvir  from  acute 
gastritis  due  to  recent  alcoholic  excess,  and  the 
question  will  arise  as  to  whether  there  is  latent 
cirrhosis  as  well.  The  absence  of  any  evidence 
of  cirrhosis  and  the  occurrence  of  hajmatemesis 
in  a  young  man  are  in  favour  of  alcoholic 
gastritis. 

If  there  has  been  dyspepsia  for  some  time 
before  the  onset  of  htematemesis  the  cause  may 
be  gastric  ulcer,  carcinoma  of  the  stomach, 
cirrhosis,  or  duodenal  vdcer.  If  the  patient  is  a 
young  anfemic  woman,  and  the  haemorrhage  is 
copious,  the  probabilities  are  strongly  in  favour 
of  a  gastric  ulcer ;  this  will  be  supjjorted  by  a 
history  of  pain,  which  coming  on  directly  after 
food  is  relieved  by  vomiting,  and  by  finding  a 
point  of  maximum  tenderness  on  deep  pressure 
over  the  stomach  ;  with  simple  pore-like  erosions 
of  the  gastric  mucous  membrane,  tenderness, 
however,  may  be  absent,  though  the  hasmatemesis 
may  be  frequently  repeated  and  severe.  Ex- 
amination of  the  vomited  matters,  apart  from 
hfcmatemesis,  will  show  an  excess  of  hydro- 
chloric acid  in  gastric  ulcer.  Melcena  follows 
h;umatemesis.  In  very  rare  cases  of  hour-glass 
stomach  with  an  ulcer  in  the  distal  pouch, 
mclicna  may  occur  without  hscmatemesis.  In 
other  cases  where  the  hajmorrhage  is  slight, 
nielfcna  alone  may  be  noted. 

Gastric  \dcer  in  men  is  met  with  later  in  life 


than  in  the  female  sex ;  it  is  accompanied  by 
more  pain,  gives  rise  to  anaemia,  and  may  be 
associated  with  arterio-sclerosis.  Care  must  be 
taken  to  eliminate  carcinoma,  cirrhosis,  and 
duodenal  ulcer. 

It  should  be  remembered  that  carcinoma  may 
develop  in  a  site  of  a  chronic  gastric  ulcer,  and 
that  as  this  change  takes  place  a  corresponding 
modification  in  the  symptoms  may  be  observed. 

In  carcinoma  of  the  stomach  the  vomited 
blood  is  black,  resembles  "  coft'ee  grounds,"  and 
is  usually  small  in  quantity,  so  that  melsena  is 
not  noticed.  If  tested,  the  vomit  will  probably 
be  found  not  to  contain  hydrochloric  acid.  A 
most  important  point  in  the  diagnosis  of  gastric 
carcinoma  is  the  presence  of  a  tumour  in  the 
stomach  or  in  its  neighbourhood.  Thvis  a 
tumour  may  be  felt  near  or  at  the  umbilicus, 
in  the  line  of  the  falciform  ligament,  or  on  the 
surface  of  the  liver.  The  age  of  the  patient 
has  a  very  definite  bearing  ;  ulcer  is  common  in 
early  life,  while  carcinoma  is  rare. 

Htematemesis  in  cirrhosis  may  be  preceded 
by  chronic  dyspepsia,  but  the  symptoms  are  not 
so  severe  as  in  ulcer  or  carcinoma,  and  tender- 
ness, if  present,  is  general,  and  much  less  than 
the  localised  pain  elicited  on  pressing  over  a 
gastric  ulcer. 

In  duodenal  ulcer  the  pain  and  dyspepsia 
should  come  on  two  hours  after  food,  i.e.  when 
the  pylorus  allows  the  contents  of  the  stomach 
to  pass  into  the  duodenuin,  tenderness  is  more 
to  the  right  of  the  middle  line  than  in  gastric 
idcer,  and  the  patient  is  nearly  always  a  man. 
MelsBua  may  precede  ha3matemesis,  or  even 
occur  without  haimatemesis. 

When  hsematemesis  is  associated  with  jaundice, 
acute  yellow  atrophy  of  the  liver,  phosphorus 
poisoning,  or  cholaemia  from  the  continued 
effects  of  obstructive  jaundice  should  be 
thought  of. 

Hsematemesis  with  fever  suggests  some  severe 
infection,  while  haemorrhage  elsewhere  points  to 
a  blood  condition  such  as  purpura,  the  malignant 
or  haemorrhagic  forms  of  the  specific  fevers, 
pernicious  anaemia,  etc. 

Prognosis.  —  Haematemesis  is  rarely  immedi- 
ately fatal  ;  when  it  is  so  in  cirrhosis,  the  first 
haemorrhage  is  in  a  considerable  proportion 
followed  by  death  (Preble).  The  rupture  of  an 
abdominal  aneurysm  is,  of  course,  likely  to  be 
fatal  at  once,  while  the  copious  haemorrhage 
from  an  ulcerated  oesophageal  varix,  or  from  a 
large  artery  like  the  splenic  opened  by  a  gastric 
ulcer,  is  much  more  prone  to  be  followed  by 
immediate  grave  results  than  the  small  haemor- 
rhages of  malignant  disease.  When  large 
haemorrhages  occur  at  short  intervals  death 
may  occur  from  exhaustion  ;  in  such  cases  the 
stomach  should  be  opened  and  the  bleeding 
point  surgically  treated. 

Haematemesis  in  yellow  fever  and  in  the 
malignant  forms  of  the  specific  fevers  is  of 
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course  indicative  of  the  worst  prognosis,  as  show- 
ing the  virulence  of  the  primary  disease,  while 
blood  in  the  vomit  of  cases  of  diphtheria  with- 
out haemorrhages  elsewhere  is  a  very  ominous 
sign,  inasmuch  as  death  from  cardiac  failure  is 
very  likely  to  follow,  the  heart  muscle,  like  the 
stomach,  having  undergone  toxic  degeneration. 

The  more  remote  prognosis  is  that  of  the 
morbid  lesion  responsible  for  the  hsematemesis  ; 
thus  the  small  "  coffee  -  ground  "  vomit  of 
malignant  disease  is  of  infinitely  more  serious 
import  than  the  copious  hsematemesis  of  gastric 
ulcer. 

Treatment.  —  The  patient  should  be  kept 
absolutely  at  rest,  and  the  head  flat  so  as 
to  prevent  syncope.  Mental  anxiety  may 
be  relieved  by  the  hypodermic  injection  of 
morphia. 

Nothing  should  be  given  by  the  mouth,  and 
thirst,  which  after  a  large  haemorrhage  may  be 
urgent,  should  be  relieved  by  enemata  of  8  to 
10  oz.  of  water  every  four  hours. 

Various  styptics  may  be  given  by  the  mouth 
for  their  local  action  on  the  stomach,  such  as 
acetate  of  lead  2  grs.  every  three  hours  ;  gallic 
acid  grs.  x.,  combined  with  dilute  sulphuric  acid 
TT(^x.  ;  opium  in  various  forms,  oil  of  turpentine 
TT|_xx.  every  six  hours.  I  have  found  half- 
drachm  doses  of  Ruspini's  styptic  in  an  ounce 
of  water  act  well ;  suprarenal  extract  by  the 
mouth  has  recently  been  suggested  as  a  local 
styptic.  In  order  to  increase  the  coagulating 
power  of  the  blood,  calcium  chloride  in  full 
doses  (grs.  xxx.)  every  two  hours  for  a  few  doses 
may  be  tried.  The  hypodermic  injection  of 
gelatine  has  been  employed  with  the  same 
object. 

The  hypodermic  injection  of  ergotin  or  digita- 
lin  is  not  advisable.  The  local  application  of 
an  ice-bag  over  the  stomach  has  been  widely 
recommended,  does  not  appear  to  do  any  harm, 
and  may  do  good  in  several  ways. 

In  cases  with  very  severe  anaemia  and  collapse, 
intravenous  transfusion  of  saline  solution  should 
be  resorted  to.  When  large  haemorrhages  are 
repeated  at  short  intervals,  or  small  haemor- 
rhages occur  very  frequently,  the  abdomen 
should  be  opened,  the  stomach  incised,  and  the 
mucous  membrane  examined  ;  any  ulcer  or  pore- 
like erosion  should  be  treated  surgically. 

In  repeated  haematemesis  of  splenic  anaemia 
splenectomy  has  been  known  to  prove  a  curative 
measure. 

It  is  advisable  to  give  a  pui-ge,  blue  pill,  and 
haustus  sennae  two  days  after  haematemesis  due 
to  cirrhosis  ;  in  cases  of  vilcer  it  is  wisest  to  be 
content  with  enemata. 

The  dietetic  and  further  treatment  varies 
with  the  cause ;  thus  in  gastric  ulcer,  rectal 
feeding  should  be  the  rule  for  about  two 
weeks,  whereas  in  cirrhosis  liquid  food  may  be 
cautiously  given,  provided  there  is  no  recurrence 
two  or  three  days  after  the  haematemesis.  In 
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the  smaller  haematemesis  of  malignant  disease 
and  that  symptomatic  of  fevers  and  hajmor- 
rhagic  disease,  food  should  be  given  earlier. 

Hsemathidrosis    or  Haemati- 

drOSiS. — Cutaneous  h;emorrhage  without  any 
apparent  lesion  of  the  skin ;  bloody  sweat ; 
haemidrosis.  See  Skin,  Diseases  of  Sweat  and 
Sebaceous  Glands  {Siveat  Glands,  Haemidrosis). 

Has  mat  in.  See  Faeces  {Abnormalities, 
Blood) ;  Physiology,  Blood  {Decomposition  of 
Haemoglohin) ;  Pigments  op  the  Body  and 
Excreta  {Hcemoglobin  and  its  Derivatives) ; 
Spectroscope  in  Medicine  {Absorption  Spectra). 

HsematiniCS.  —  Drugs  and  substances 
which  increase  the  amount  of  haemoglobin  in 
the  blood  when  it  is  deficient,  such  as  iron, 
arsenic,  and  good  food.    See  Pharmacology. 

H  ae  m  at  i  n  U  r  i  a.  See  Black  water  Fever 
{Nomenclature) ;  Malaria  ;  Purpura  ;  Scurvy 
IN  Adults. 

Haematobium.   See  Filariasis. 

HaematObiaSt. — An  immature  or  im- 
perfect form  of  the  red  blood  corpuscles. 

Hasmatocele.  See  Ectopic  Gestation 
{Intraperitoneal  Ilaematocele)  ;  Pelvis,  HyEMA- 
tocele  and  H.ematoma  ;  Scrotum  and  Testicle, 
Diseases  of  {Hce?natocele  in  the  Scrotum). 

HaematOCtiyluria. — The  presence  of 
blood  and  chyle  in  the  urine.  See  Filariasis 
{Filaria  Bancrofti,  Pathogenic  Effects,  Hcema- 
tochyluria). 

HaematOCOipoS.  —  The  retention  of 
menstrual  blood  in  an  imperfectly  developed 
(atresic)  vagina,  or  in  one  half  of  a  double 
vagina  {lateral  hcematocolpos).  See  Generation, 
Female  Organs,  Arrested  Developments. 

HaematOCrit.  —  An  instrument  for 
measuring  the  volume  of  blood  corpuscles 
present  in  a  fixed  quantity  of  blood.  See  Blood 
{Clinical  Examination,  Iledin's  Hoematoci'it). 

Haematocytoiysis. — The  process  of 

the  breaking  up  of  blood  corpuscles. 

Haematocytometer.     See  Blood 

{Enumeration  of  Corpuscles) ;  HEMACYTO- 
METER ;  HiEMOCYTOMETER. 

HaematOg^en.  See  Chlorosis  {Treat- 
ment, Special). 

HaematOg^enesiS. — The  development 
of  the  blood  corpuscles.  See  Blood  {Develop- 
mental History). 

Haematoidin.      See  Expectoration 

{Microscopical  Examination,  Crystals) ;  Liver, 
Diseases  of  {Pigmentation) ;  Physiology,  Blood 
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{Decomposition  of  Hcemoglobin) ;  Physiology, 
Food  and  Digestion  {Bile,  FigtJients) ;  Pigments 
OF  THE  Body  and  Excreta. 

HaematOlOg^y. — The  science  of  the  blood 
both  in  its  normal  state  and  in  pathological 
conditions. 

Hasma.toma..  See  Aneurysm  {Intra- 
mural lloematoma,  Arterial  Hamiatoma)  ; 
Aneurysm  {Subclavian,  Hmnatomata) ;  Axilla 
{Injuries,  Hcematoma) ;  Broad  Ligament, 
Diseases  of  {Ncematorna) ;  Burs^e,  Injuries 
and  Diseases  of  {Injuries) ;  Contusions 
{Mo7-bid  Anatomy,  Hcematoma) ;  Head  {Injuries 
of  Scalp,  Cephalhcematoma) ;  Labour,  Diagnosis 
and  Mechanism  {Podalic  Lies,  Hcematoma  of 
Infant s  Sterno-Mastoid) ;  Labour,  Post-partum 
Haemorrhage  {Traumatic,  Hiematoma  Vaglnce)  ; 
Labour,  Injuries  to  Generative  Organs  {Ex- 
ternal Organs,  Vulvar  Hcematoma) ;  Mammary 
Gland,  Diseases  of  {Mastitis) ;  Meninges  of 
THE  Cerebrum  {Anatomy,  Hcematoma  of  the 
Dura  Mater) ;  Muscles,  Diseases  of  the 
{Rupture) ;  Neck,  Region  of  {Tumours,  Sterno- 
Mastoicl  Hcematoma) ;  New  -  born  Infant 
{Cephalhaematoma,  Hcematoma  of  Ster no- Mastoid 
Muscle) ;  Orbit,  Diseases  of  {Injuries  of  Soft 
Parts) ;  Ovaries,  Diseases  {Complications  of 
Ovariotomy,  Hcematoma) ;  Pelvis,  H^ematocele 
and  Hcematoma  ;  Peritoneum,  Tumours  op 
{Hfematomata) ;  Pharynx,  Examination  {Hcemor- 
rhages) ;  Puerperium,  Pathology  {Puerperal 
Hmmatoma);  Purpura  {Cutaneous  Hcernorrhage) ; 
Scrotum  and  Testicle,  Diseases  {Hcematoma  of 
Cord) ;  Vagina,  Disorders  of  {Injuries,  Hcema- 
toma). 
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See  also  Ear,  External,  Diseases  of  {Auricle, 
Hcematoma) ;  Insanity,  Pathology  of  {Patho- 
logical Anatomy). 

Conditions  of  Occurrence. — Hseinatoma  auris, 
otherwise  known  as  othsematoma,  or  the  insane 
ear,  occurs  in  its  typical  form  in  persons  of 
unsound  mind.  A  few  instances  have  been 
recorded  of  the  occurrence  of  an  apparently 
similar  condition  iniassociated  with  insanity, 
but  in  all  probability  either  these  cases  are 
purely  traumatic  in  origin,  and  therefore  essen- 
tially dissimilar,  or  the  patients  are  of  degenerate 
habits,  and  mentally  not  far  removed  from  the 
overtly  insane.  The  broad  fact  remains  that  it 
is  in  lunatic  asylums  that  the  great  majority  of 
such  cases  are  found.    Even  among  the  insane, 


however,  only  a  certain  small  proportion  suffer,, 
estimated  by  Lennox  Bi'owne  at  2'24  per  cent,, 
by  Campbell  at  2-23  per  cent,  and  by  Langdon 
Down  as  high  as  3'6  per  cent  of  male  congenital 
idiots.  It  may  be  noted  that  these  figures  over- 
estimate rather  than  under-estimate  the  average 
frequency  in  most  modern  asylums.  The 
number  of  men  affected  is  relatively  greater 
than  the  number  of  women.  A  somewhat 
peculiar  and  inexplicable  fact  is  that  the  left 
ear  is  much  more  commonly  involved  than  the 
right.  Moreover,  when  both  ears  are  implicated, 
as  they  are  in  about  one-third  of  the  total 
mnnber  of  cases,  it  is  the  left  which  is  usually 
first  affected. 

There  is  no  particular  form  of  insanity  ex- 
clusively associated  with  othsematoma.  It  has 
been  foiuid  in  all  the  more  common  varieties, 
but  there  is  some  difference  of  opinion  concerning 
the  types  with  which  it  is  especially  correlated. 
Clouston  states  that  it  is  very  common  in  general 
paralysis,  and  is  sometimes  seen  in  bad  cases  of 
mania  of  the  chronic  variety,  sometimes  in 
chronic  epileptics,  occasionally  in  agitated  and 
convulsive  melancholia,  and  rarely  in  dementia. 
Lennox  Browne  found  that  it  occurred  for  the 
most  part  in  patients  subject  to  attacks  of  a 
violent  and  paroxysmal  character.  Out  of 
thirty-two  cases  collected  by  him,  seventeen 
suffered  from  mania  acute  or  chronic,  eight 
from  general  paralysis,  five  from  epilepsy,  and 
only  two  from  dementia  (not  epileptic).  Langdon 
Down,  in  noting  its  frequency  in  male  congenital 
idiots,  states  that  it  is  rare  in  female  idiots  and 
in  accidental  idiocy,  that  it  may  be  found  in 
idiocy  arising  from  developmental  causes,  but 
almost  never  when  the  cause  is  operative  in  the 
early  days  of  post-uterine  life.  The  majority  of 
idiots  whom  he  observed  to  be  subject  to  othfe- 
matomata  were  also  epileptic,  and  in  all  the 
element  of  excitement  was  excessive. 

Clinical  Features. — Othpematoma  of  the  insane 
first  appears  as  a  swelling  in  the  external  eai', 
and  is  almost  invariably  limited  to  the  car- 
tilaginous portion.  It  starts  most  commonly  in 
the  helix,  and  may  then  be  bounded  by  the  line 
of  the  anti-helix,  or  may  extend  more  widely. 
Less  frequently  it  begins  elsewhei'e,  as  in  the 
concha  or  fossa  triangularis,  and  only  very 
rarely  in  the  external  auditory  meatus.  In  its 
earliest  stage  there  occurs  a  small,  somewhat 
red  or  livid,  tense,  cystic  swelling  which  tends 
to  increase  more  or  less  rapidly,  until  in  the 
course  of  a  few  days  it  attains  the  size  of  a 
hazel  nut  or  a  hen's  egg.  The  surface  may  be 
quite  smooth,  or  may  retain  traces  of  the  ridges 
in  the  fossa  of  the  helix.  Some  irritation  and 
discomfort  are  usually  present,  but  seldom 
actual  pain,  and  there  are  no  subjective  auditory 
symptoms  such  as  deafness  or  tinnitus  unless 
the  external  meatus  is  implicated.  If  proper 
treatment  be  withiield  the  cyst  continues  to  en- 
large, and  may  ultimately  rupture,  discharging 
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a  bloody  or  gelatinous  fluid.  After  a  week  or 
two,  unless  the  process  is  interrupted  by  fresh 
haemorrhages,  the  cyst  contents  begin  to  be 
absorbed,  the  cyst  wall  undergoes  shrinkage, 
and  ultimately  the  auricle  becomes  greatly 
atrophied,  puckered,  and  permanently  distorted. 
In  exceptional  cases,  quite  apart  from  any 
surgical  interference,  there  may  occur  accidental 
inoculation  with  pyogenic  microbes,  suppuration 
sets  in,  and  the  cyst  contents  become  purulent. 
Such  a  condition  may,  though  rarely  under 
antiseptic  treatment,  lead  to  extensive  necrosis 
and  gangrene  of  the  external  ear. 

It  is  worthy  of  note  that  the  prompt  applica- 
tion of  blistering  fluid  to  the  site  of  the  swelling- 
may,  and  very  often  does,  not  only  arrest  its 
further  coiirse,  but  greatly  diminishes  the 
amount  of  the  subsequent  deformity. 

Morbid  Anatomy. — Examination  of  a  recent 
case  of  othaematoma  of  the  insane  reveals  the 
presence  of  an  irregular  cystic  cavity  situate 
usually  between  the  anterior  perichondrium  and 
the  cartilage  of  the  pinna,  as  if  these  structures 
had  been  torn  asunder  by  an  eff"usion  of  blood. 
The  cyst  contents  present  great  diversity  of 
appearance,  being  sometimes  dark  red  in  colour 
and  watery  in  consistence,  sometimes  pale 
yellow,  translucent,  and  gelatinous.  The  effusion 
for  the  most  part  consists  of  blood  in  various 
stages  of  coagulation  and  decolorisation.  The 
wall  of  the  cyst  shows  an  irregular  lining  of 
granulation  tissue  with  newly  -  formed  blood- 
vessels, which  are  often  extensively  degenerated. 
The  adjacent  cartilage  shows  numerous  patches 
of  degeneration  which  are  described  below,  and 
which  in  all  probability  represent  the  essential 
preliminary  lesion.  In  all  ordinary  cases  which 
have  not  undergone  accidental  inoculation  there 
is  an  entire  absence  of  micro-organisms  both  from 
the  cyst  cavity  and  from  the  diseased  cartilage. 

As  the  condition  persists,  an  increased  forma- 
tion of  granulation  tissue  lines  the  interior  of 
the  cyst  wall,  organises  and  absorbs  the  efTusion, 
and  ultimately,  by  its  further  development  into 
dense  fibrous  tissue,  produces  the  extreme 
permanent  contraction  and  distortion  so  charac- 
teristic of  long-standing  untreated  cases. 

Etiology. — Widely  divergent  views  have  been 
expressed  regarding  the  causation  and  mode  of 
origin  of  this  condition,  but  only  a  brief  outline 
of  the  more  important  theories  need  be  given 
here.  Most  observers  would  probably  concur 
in  the  statement  that  there  is  in  the  first  in- 
stance some  local  predisposing  condition  under 
the  influence  of  which  the  insane  are  rendered 
more  prone  than  those  in  full  mental  health,  and 
in  the  second  place  some  local  determining  factor 
to  the  operation  of  which  the  actual  onset  is  due. 

The  nature  of  the  local  predisposing  cause 
was  first  suggested  in  1848  by  Fischer,  who 
discovered  the  presence  of  cysts  in  the  ear 
cartilages  of  the  insane,  and  ascribed  the 
occurrence  of  htematomata  to  primary  hsemor- 


rhage  into  them.  Subsequently  Virchow  in 
1863,  Pareidt  in  1864,  L.  Meyer  in  1865,  and 
Tischkow  in  1891,  confirmed  and  elaborated 
these  earlier  observations.  More  recently  Ford 
Robertson  in  1896  completed  an  extensive  and 
careful  examination  of  the  ear  cai'tilages  both 
in  the  sane  and  in  the  insane,  and  found  that 
in  each  series  of  cases  there  were  present  de- 
generative changes  similar  in  kind  but  varying 
greatly  in  degree.  The  earliest  evidence  of 
degeneration  is  observed  in  the  cartilage  cells, 
which  throughout  areas  of  varying  size  became 
vacuolated  and  later  disintegrated.  The  yellow 
elastic  fibres  in  the  same  area  are  broken  up 
into  minute  droplets  and  finally  disappear.  The 
central  portion  of  the  degenerated  patch,  more 
especially  if  large,  tends  to  undergo  liquefaction, 
thus  leading  to  the  formation  of  a  small  cyst. 
Vascular  granulation  tissue  then  replaces  the 
degenerated  patch  of  cai-tilage  or  lines  the  wall 
of  the  small  cyst.  In  fifty  cartilages  from  pre- 
sumably sane  patients,  Ford  Robertson  found 
that  no  fewer  than  forty-eight  showed  some 
degenerative  change,  but  he  states  that  in  the 
majority  of  these  it  consisted  merely  in  the  loss 
of  the  elastic  fibres,  and  in  slight  degeneration 
of  the  cartilage  cells  in  exceedingly  minute 
areas.  Granulation  tissue  replaced  small  areas 
of  cartilage  in  eleven  cases  ;  but  only  in  eight 
cases  had  the  process  advanced  to  the  formation 
of  a  cyst,  and  in  no  case  had  vascularisation  of 
the  cyst  wall  occurred.  In  fifty  cartilages  from 
the  insane  there  were  as  before  only  two  cases 
in  which  degenerative  changes  were  entirely 
absent,  but  in  the  number  of  areas  affected  and 
in  the  extent  of  tissue  involved  there  was  a 
contrast  of  the  most  marked  kind.  Cyst  forma- 
tion had  occurred  in  no  fewer  than  thirty  cases, 
and  in  eight  of  these  the  cyst  wall  had  become 
vascularised.  There  was,  in  short,  abundant 
evidence  of  profound  nutritional  changes  of  a 
degenerative  nature  in  the  ear  cartilages  of  the 
insane  as  compared  with  those  of  the  mentally 
sound.  Moreover,  the  young  vessels  in  the 
newly-formed  granulation  tissue  were  themselves 
extensively  degenerated,  and  thereby  rendered 
unduly  liable  to  rupture. 

Many  other  explanations  have  been  offered  of 
the  predisposition  of  the  insane  to  othaematoma, 
but  these  are  rather  tentative  suggestions  than 
statements  of  actual  fact.  Thus  Alexander 
Robertson  considered  that  a  local  vascular  en- 
gorgement produced  by  disturbance  of  the 
cervical  sympathetic  system  was  the  essential 
predisposing  cause,  and  in  this  hypothesis  he 
was  supported  by  Pietersen  and  others.  An 
obvious  comment  is  that  in  exophthalmic  goitre 
— a  disease  in  which  extreme  disturbance  of  the 
cervical  sympathetic  system  is  undoubtedly 
present — there  is  no  special  predisposition  to 
othaematoma.  Even  such  conditions  as  a  blood 
dyscrasia,  a  lesion  of  the  restiform  bodies,  etc., 
have  been  alleged  to  be  the  chief  causal  agents. 
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In  all  probability  the  actual  effusion  of  blood 
from  the  diseased  new  vessels  in  the  degenerative 
ear  cartilage  is  determined  by  some  insignificant 
traumatism.  A  slight  accidental  blow,  or  even 
the  mere  friction  of  the  ear  between  the  head 
and  the  pillow  in  a  restless  patient  would  suffice. 
It  is  quite  unnecessary  to  assume  that  there  has 
invariably  been  rough  or  careless  treatment  or 
a  severe  local  contusion,  and  it  is  quite  erroneous 
to  maintain,  as  has  been  done  by  several  writers, 
that  all  cases  of  othsematoma  are  purely  trau- 
matic in  origin. 

Onset  apart  from  Insanity. — Cases  of  hsema- 
toma  auris  in  persons  who  are  not  under 
treatment  for  mental  disease  do  undoubtedly 
occur,  and  may  be  included  in  one  of  two 
categories.  If  the  subjects  are  in  full  mental 
health  with  undegenerated  ear  cartilages,  the 
condition  is  unknown  apart  from  severe  local 
injury,  e.g.  fracture  of  the  cartilage  and  lacera- 
tion of  healthy  vessels.  It  has  been  known  to 
occur  at  football,  boxing,  wrestling,  or  in  other 
circumstances  where  the  ears  are  exposed  to 
considerable  violence,  but  even  then  it  is  ex- 
ceedingly rare.  Moreover,  the  frequency  with 
which  some  children  receive  a  violent  box  on 
the  ear  without  any  damage  of  this  nature, 
shows  that,  when  the  vessels  and  cartilages  are 
healthy,  haemorrhage  is  not  readily  produced. 
Another  class  of  patients,  however,  though  not 
confined  in  asylums  for  the  insane,  includes 
those  of  degenerate  mental  powers,  alcoholic 
habits,  etc.  From  the  researches  of  Ford 
Robertson  on  the  ear  cartilages  of  the  pre- 
sumably sane  it  is  permissible  to  infer  that  in 
such  cases  considerable  degeneration  of  the 
cartilage  is  also  present.  In  other  words,  these 
represent  a  group  of  transitional  cases  in  which 
the  degeneration  is  not  so  advanced  as  it  is  in 
the  insane,  but  yet  sufficiently  marked  to  allow 
haemorrhage  to  occur  from  an  injui'y  of  only 
moderate  severity.  The  literature  of  the  subject 
abounds  with  cases  which  support  this  view. 

Relation  to  Microbic  Infection. — The  earliest 
reference  to  the  infective  origin  of  othaematoma 
was  made  in  1846  by  Leubuscher,  who  applied 
the  term  erysipelas  auriculae  to  the  condition. 
Subsequently,  from  1892  to  1896,  Pellizzi  pub- 
lished the  results  of  a  bacteriological  research, 
from  which  he  concluded  that  the  ordinary 
haematoma  auris  of  the  insane  is  due  to  a 
streptococcus  indistinguishable  from  the  strepto- 
coccus pyogenes  vel  erysipelatis.  Vassale, 
quoted  by  Pellizzi,  failed  to  find  any  organism 
in  one  case  examined  by  him.  In  1894  Goodall 
stated  that  out  of  seven  cases  five  showed  the 
presence  of  the  pyogenic  staphylococci,  both 
aureus  and  albus,  while  two  were  absolutely 
sterile.  The  attention  of  the  writer  was  directed 
to  this  subject  in  1895,  and  two  typical  cases  of 
othaematoma  were  examined.  In  each  the  cyst 
contents  were  at  first  perfectly  free  from  micro- 
organisms, but  in  one  case  accidental  inoculation 


subsequently  occurred,  the  cyst  contents  became 
purulent,  and  then,  and  not  till  then,  strepto- 
cocci were  abundantly  present.  Pieces  of  ear 
cartilage  showing  the  early  degenerative  changes 
which  precede  the  onset  of  an  actual  haematoma 
were  also  investigated,  but  no  bacteria  were 
detected. 

The  organisms  so  frequently  present  must  be 
either  the  cause  or  an  accident  of  the  condition. 
In  the  former  case,  either  they  must  have  the 
power  of  producing  those  early  degenerative 
changes  in  the  cartilage  which  precede  the 
formation  of  the  haematoma,  or  they  must  by 
their  presence  determine  the  occurrence  of  the 
haematoma  from  a  degenerated  patch  already 
present,  or  from  healthy  cartilage.  There  is, 
however,  absolutely  no  proof  that  micro- 
organisms are  at  all  related  to  simple  cartilage 
degeneration.  Hence,  if  the  presence  of  micro- 
organisms is  not  to  be  considered  purely  acci- 
dental, it  must  be  shown  that  they  are  the 
direct  cause  of  the  haematoma.  This  is  the 
position  for  which  Pellizzi  contends,  and  which 
Goodall  is  inclined  to  support,  but  it  is  quite 
untenable,  for  the  following  reasons: — (1)  The 
cases  quoted  by  Pellizzi,  Goodall,  and  the  writer, 
show  that  no  single  organism  can  be  regarded  as 
the  specific  cause,  since  at  least  three  different 
varieties  have  been  found.  (2)  The  results  of 
Vassale,  Goodall,  and  the  writer,  further  show 
that  organisms  are  by  no  means  constantly 
present,  but  that  there  is  a  considerable  pro- 
portion of  cases  which,  when  examined  with  all 
due  care,  give  purely  negative  results.  (3)  By 
inoculation  of  pure  cultures  Pellizzi  has  con- 
sistently failed  to  reproduce  the  condition, 
causing  simply  inflammation  and  suppuration 
in  varying  degrees  of  severity.  (4)  The  organ- 
isms hitherto  discovered  are  all  identical  with 
well-known  pyogenic  forms  which  have  never 
been  found  to  produce  any  condition  analogous 
to  haematoma  auris. 

The  conclusion,  therefore,  to  which  the 
evidence  most  strongly  points  is,  that  the 
relation  of  micro-organisms  to  othaematoma  is 
purely  accidental.  It  is  not  the  presence  of 
organisms  that  determines  the  formation  of  the 
haematoma,  but,  on  the  contrary,  it  is  the 
haematoma  that  affords  a  subsequent  nidus  for 
organisms.  Nor  is  it  difficult  to  understand 
how  such  access  may  be  obtained.  Any  sub- 
cutaneous effusion  is  more  or  less  liable  to 
become  inoculated,  and,  in  the  insane,  this 
liability  is  considerably  increased,  more  especi- 
ally when  such  an  exposed  part  as  the  ear  is 
affected.  For,  owing  to  the  carelessness,  or 
restlessness,  or  actual  violence  of  the  patient, 
or  owing  to  his  fingering  the  damaged  part, 
there  may  readily  be  produced  an  abrasion 
which  may  become  the  channel  of  infection. 

Prognosis. — The  result  to  the  aiu'icle  affected 
depends  chiefly  on  the  promptitude  with  which 
suitable  treatment  is  applied.    If  the  condition 
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be  permitted  to  develop  to  its  full  extent 
without  any  remedial  measures  being  under- 
taken, the  subsequent  deformity  is  usually 
extreme ;  whereas  the  early  application  of 
blistering  fluid  usually  succeeds  in  arresting 
the  progress  of  the  effusion,  and  in  very  greatly 
diminishing  the  amount  of  permanent  deformity. 

The  prognostic  value  of  oth»omatoma  as 
regards  the  progress  of  the  mental  malady  is 
important.  Its  presence  is  indicative  of  wide- 
spread and  profound  nutritional  changes,  and 
a  corresponding  extent  and  degree  of  cerebral 
degeneration.  The  prospect  of  ultimate  re- 
covery is,  therefore,  very  slight.  Clouston 
states  that  he  has  "  seen  only  four  or  five  cases 
perfectly  recover  out  of  over  eighty  who  had 
fully  developed  htematoma  auris,  and  four 
others  who  made  partial  recoveries  after  slight 
threatenings  of  hsematoma  auris  which  might 
not  have  developed  fully  or  were  stopped  by 
blistering  fluid." 

Treatment. — The  most  effective  means  of  treat- 
ment is  that  first  suggested  by  Dr.  Hearder, 
and  indicated  in  the  preceding  section.  It 
consists  in  the  application  of  blistering  fluid 
to  the  auricular  surfaces  on  the  earliest  signs 
of  any  swelling  from  the  commencing  heematoma. 
Its  success  depends  upon  the  promptitude  with 
which  the  fluid  is  painted  on,  and  the  failure 
of  the  method  is  usually  proportionate  to  the 
delay.  If,  as  sometimes  happens,  the  cyst 
becomes  accidentally  inoculated  with  pyogenic 
organisms,  it  must  be  freely  incised,  and  the 
purulent  contents  washed  out  with  antiseptic 
solutions.  Except  in  these  circumstances,  how- 
ever, surgical  interference  should  be  avoided  as 
tending  more  to  aggravate  than  to  improve 
the  condition. 

Haematometra. — Distension  of  the 
uterus  with  blood,  usually  retained  menstrual 
blood.  See  Generation,  Female  Organs 
{Arrested  Developments) ;  Pregnancy,  Diagnosis 
{Retention  of  Menstrual  Fluid)  ;  Uterus,  Mal- 
formations OP  {Atresia  of  Vaginal  Orifice). 

Haematomonas  Evansii.— The  so- 
called  su7-ra  parasite,  a  mici-obe  believed  to  be 
the  cause  of  surra,  a  disease  affecting  horses, 
camels,  etc.,  and  occurring  in  India. 

Haematomyelia.  —  Hajmorrhage  into 
the  substance  of  the  spinal  cord.  See  Spinal 
Cord,  Medical  ( Vascular  Lesions,  Hemorrhage). 

HsematonephrosiS.  —  Haemorrhage 
into  the  substance  of  the  kidney,  cystic  or 
simple. 

HaematonOSUS. — A  blood-disease,  also 
a  cutaneous  malady  characterised  by  vascular 
disturbances  in  the  tissues  of  the  skin  {e.g. 
eczema). 

Haematopericardium.— The  effu- 
sion of  blood  into  the  pericardial  sac. 


Haematophilia.    See  H/emophilia, 

although  hcematophilia  is  perhaps  the  more 
correct  form. 

HaeiYia'topoiesiS. — Htematogenesis  or 
blood  formation.  See  Physiology,  Blood 
{Sou7'ce  of  Blood  Constituents). 

Haematoporphyrinuria. 

Definition    .       .       .       .       .  .21 

Sulphonal  Poisoning    .        .        .  .21 

Recognition  of      .       .       .       .  .22 

Etiology  of  .       .       .       .       .  .23 

Treatment    .       .       .       .       .  .23 

See  also  Physiology,  Blood  {Decomposition  of 
Haemoglobin,  Urine,  Pigments) ;  Pigments  of 
THE  Body  and  Excreta  ( Hcematopo^-phyrin ) ; 
Rheumatism,  Acute  ( Symptoms,  Urine ) ; 
Spectroscope  in  Medicine  ;  Urine,  Patho- 
logical Changes  in  {Colour,  Pigments). 

The  condition  known  as  hsematoporphyrinuria 
has  attracted  considerable  attention  of  recent 
years.  It  is  characterised  by  the  passage  of 
urine  of  a  dark  red  colour,  like  that  of  port 
wine,  and  which,  although  free  from  haemo- 
globin, contains  a  considerable  amount  of  that 
derivative  of  the  blood  pigment  which  is  known 
as  htematoporphyrin. 

This  employment  of  the  term,  although  very 
convenient,  is  open  to  certain  objections.  In 
the  first  place,  htematoporphyrin  is  present  in 
minute  quantity  in  normal  human  urine,  and 
under  various  morbid  conditions  the  amount 
present  is  notably  increased,  so  that  it  is  some- 
times possible  for  a  trained  eye  to  detect  some 
of  its  characteristic  absorption  bands  when  a 
sufficiently  deep  layer  of  the  urine  is  examined 
with  the  spectroscope.  However,  under  ordinary 
conditions  the  quantity  present  is  too  small  to 
have  any  material  influence  upon  the  colour  of 
the  liquid. 

Secondly,  in  the  condition  known  as  heemato- 
porphyriiuiria  there  is  not  merely  an  exaggera- 
tion of  the  increased  hsematoporphyrin  excretion, 
which  is  so  common  a  phenomenon  in  disease, 
but  rather  a  profound  disturbance  of  pigment 
metabolism  of  which  this  is  only  one  of  the 
evidences.  These  dark  red  urines  owe  only  a 
small  part  of  their  abnormal  colour  to  the 
hsematoporpyhrin  which  they  contain,  as  Ham- 
marsten  was  the  first  to  point  out,  and  their 
tint  is  mainly  due  to  the  presence  of  other 
abnormal  pigments  of  which  we  as  yet  know 
very  little.  Moreover,  even  the  known  pig- 
ments which  they  contain  are  apt  to  exhibit 
certain  peculiarities  in  their  behaviour  to  sol- 
vents, and  in  other  respects. 

The  frequent  dependence  of  such  ha^mato- 
porphyrinuria  upon  the  administration  of 
sulphonal  is  no  longer  open  to  doubt,  and  the 
allied  drugs  trional  and  tetronal  appear  to  have 
a  similar  action,  only  in  a  lesser  degree.  In 
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the  great  majority  of  the  recorded  cases  the 
urinary  change  has  formed  one  of  a  group  of 
toxic  symptoms  following  upon  the  taking  of 
sulphonal  for  a  longer  or  shorter  period.  How- 
ever, of  the  many  patients  who  nowadays  take 
this  hypnotic,  only  very  few  ever  exhibit  such 
symptoms,  and  it  is  a  remarkable  fact  that 
with  few  exceptions  those  who  so  suffer  are 
women.  The  few  recorded  cases  in  males  have 
been  for  the  most  part  of  a  mild  character. 

Patients  taking  sulphonal  do  not,  under  ordi- 
nary circumstances,  excrete  unusual  amounts  of 
the  pigment  in  question,  and  those  who  develop 
hgematoporphyrinuria  have  often  taken  sulphonal 
nightly,  for  weeks  or  months,  with  impunity. 
Sometimes  the  toxic  symptoms  only  make  their 
appearance  after  the  drug  has  been  discontinued, 
and  in  one  of  Hammarsten's  cases  the  interval 
was  as  long  as  nine  days.  Sometimes,  again, 
they  have  followed  the  administration  of  very 
few  doses. 

Of  the  associated  symptoms,  those  most 
frequently  observed  are  vomiting,  constipation 
or  diarrhoea,  abdominal  pain,  and  paresis  or 
paralysis  of  limbs.  In  severe  cases  the  patients 
pass  into  a  state  of  collapse,  with  cyanosis  and 
coldness  of  the  extremities,  and  death  occurs  at 
an  early  period.  In  favourable  cases,  on  the 
other  hand,  the  attendant  symptoms  quickly 
subside,  and  the  urine  gradually  regains  its 
natural  colour. 

The  changes  found  post-mortem  in  fatal  cases 
have  not  been  very  characteristic.  Submucous 
hsemorrhages  have  sometimes  been  present  in 
the  stomach  and  intestines,  but  are  by  no 
means  constant.  The  liver  usually  shows  con- 
spicuous fatty  degeneration,  and  granular  or 
necrotic  changes  in  the  epithelium  of  the  renal 
glomeruli  and  tubules  bear  witness  to  a  toxic 
nephritis. 

It  appears  equally  certain  that  hfeniatopoi'- 
phyriouria  occasionally,  but  rarely,  occurs  apart 
from  the  administration  of  sulphonal  or  allied 
drugs.  In  these  days  of  self-medication  it  is 
not  always  easy  to  exclude  their  use  in  a  given 
case,  but  there  are  examples  on  record  in  which 
this  could  be  definitely  excluded,  and  some 
of  these  occurred  before  the  introduction  of 
sulphonal. 

As  a  rule  these  cases  have  run  a  favourable 
course,  but  in  two  recorded  by  Ranking  and 
Pardiiigton,  one  of  which  proved  fatal,  other 
symptoms  were  present  similar  to  those  observed 
in  sulphonal  cases. 

Neusser  met  with  hajmatoporphyrinuria  in 
association  with  phthisis  piilmonalis  in  one  case, 
and  with  pleurisy  with  effusion  in  another ; 
MacMunn  in  a  case  of  exophthalmic  goitre ; 
MacCall  Anderson  saw  repeated  attacks  in 
association  with  recurrences  of  hydroa  aestivalis. 
Nebelthau  has  recorded  its  occurrence  in  a  case 
of  congenital  syphilis,  and  Sobernheim  in  the 
case  of  a  boy  admitted  to  hospital  as  suffering 


from  typhoid  fever.  The  only  case  of  this 
kind  which  I  have  had  the  opportunity  of 
watching  was  that  of  a  woman  admitted  to 
hospital  for  hsematemesis,  and  who  was  under 
the  care  of  Dr.  Calvert.  Although  no  evidence 
of  the  taking  of  sulphonal  could  be  elicited  by 
careful  inquiry,  the  characters  of  the  urine  were 
very  similar  to  those  met  with  in  the  sulphonal 
cases,  the  dark  colour  being  mainly  due  to 
abnormal  pigments  other  than  hfEmatopoi-phyrin. 

In  cases  of  hBematoporphyrinuria  the  colour 
of  the  urine  usually  resembles  that  of  tawny 
port-wine,  but  it  may  be  so  dark  as  to  approach 
to  black.  As  a  rule  it  is  free  from  albumin, 
but  by  the  aid  of  the  centrifuge  a  few  tube-casts 
may  usually  be  detected.  The  reaction  is 
usually  acid,  often  strongly  so,  and  the  urine 
may  usually  be  kept  for  a  long  time  without 
decomposition.  In  some  sulphonal  specimens, 
which  Hopkins  and  I  examined,  there  was  no 
increased  excretion  of  iron. 

Direct  spectroscopic  examination  does  not 
usually  yield  such  satisfactory  results  as  might 
be  expected  considering  the  amount  of  hjemato- 
porphyrin  present.  The  other  abnormal  pig- 
ments cause  much  general  absorption  of  the 
blue  end  of  the  spectrum,  and  often  greatly 
interfere  with  the  view  of  the  absorption  bands. 

However,  the  narrow  band  in  red  of  alkaline 
hajmatoporphyrin  can  usually  be  made  out 
(Fig.  2). 

Frequently  the  bulk  and  sometimes  the  whole 
of  the  hcEniatoporphyrin  present  is  in  the 
form  in  which  it  shows  what  is  known  as  the 
"  metallic  "  spectrum  (Fig.  3),  consisting  of  two 
dark  bands  resembling  those  of  oxyhemoglobin, 
and  this  introduces  a  further  difficulty  in  its 
detection  by  direct  spectroscopic  examination. 
The  addition  of  hydrochloric  acid  causes  the 
acid  spectrum  ( Fig.  1 )  to  appear,  but  this 
spectrum  is  never  seen,  even  with  strongly  acid 
urine,  until  a  mineral  acid  is  added. 

More  satisfactory  results  are  usually  obtained 
by  extraction  with  acetic  ether  after  the 
addition  of  acetic  acid.  By  this  means  a 
solution  of  haematoporphyrin  is  obtained  com- 
paratively free  from  the  associated  pigments, 
but  occasionally  it  refuses  to  be  taken  up  even 
by  this  solvent. 

The  method  of  precipitation  of  the  pigment 
with  the  earthy  phosphates,  by  adding  a  10 
per  cent  solution  of  sodium  hydrate  (20  c.c. 
for  each  100  c.c.  of  urine),  and  extraction 
from  the  washed  precipitate  witii  acid  alcohol, 
although  it  serves  admirably  for  the  detection 
of  hajmatoporphyrin  in  normal  and  ordinary 
morbid  urines,  does  not  usually  give  good 
results  in  these  cases.  Salkowski's  method  of 
precipitation  with  equal  volumes  of  10  per  cent 
solution  of  barium  chloride  and  baryta  water 
is  certain  in  its  action,  but  has  the  disadvantage 
that  the  acid  alcoholic  extract  obtained  from 
the  precipitate  contains  the  other  abnormal  pig- 
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ments.  Nebelthau  succeeded  in  precipitating 
the  hsematoporphyrin  by  adding  glacial  acetic 
acid  to  the  urine  (5  c.c.  acid  to  100  c.c.)  and 
allowing  it  to  stand  for  24-40  hours. 

Of  the  processes  which  are  at  work  in  the 
production  of  heematoporphyriiiuria,  we  know 
very  little  as  yet.    Stokvis  found  that  when 


In  sulphonal  cases  the  immediate  discontinu- 
ance of  the  drug  is  clearly  indicated.  Franz 
Mtiller  attached  much  value  to  treatment  with 
alkalies  in  his  case,  and  a  trial  should  certainly 
be  given  to  this  plan,  which  receives  support 
from  some  experiments  of  Stokvis  upon  rabbits. 
Two  cases  which  have  come  mider  my  observa- 


Spectra  of  Hsematoporiiliyrin. — 1.  Acid  ;  2.  Alkaline  ;  3.  Metallic. 


Kidphonal  was  administered  to  rabbits  hsemato- 
porphyrin  appeared  in  their  urine.  Kast  and 
Weiss  were  not  convinced  that  the  pigment 
excreted  under  these  circumstances  was  really 
of  this  nature,  but  Stokvis's  observation  has 
recently  been  confirmed  by  Otto  Neubauer. 
Stokvis  also  found  submucous  hajmorrhages  in 
the  stomach  of  rabbits  poisoned  with  sulphonal, 
which  gave  the  spectrum  of  acid  htemato- 
porphyrin,  and  he  was  inclined  to  attribute 
the  ha3matoporphyrinuria  to  the  action  of  the 
gastric  juice  aided  by  sulphonal  upon  the  blood 
so  extravasated.  However,  the  records  of  post- 
mortem examinations  in  fatal  cases  of  this 
condition  lend  little  support  to  this  theory, 
for  although  such  hfemorrhagic  areas  have 
sometimes  been  found,  their  presence  is  by  no 
means  constant. 

Blood  counts  made  in  a  number  of  cases  have 
failed  to  show  any  very  conspicuous  or  pro- 
gressive diminution  of  red  corpuscles  in  associa- 
tion with  the  htematoporphyriuuria,  and  the 
evidence  available  points  rather  to  a  perversion 
of  the  ordinary  chemical  processes  for  the  dis- 
posal of  effete  blood  pigment  than  to  excessive 
hfjemolysis  as  the  cause  of  the  phenomenon. 

It  should  be  mentioned  that  in  some  instances 
the  administration  of  trional  has  been  followed 
by  the  passage  of  dark  urine  rich  in  urobilin, 
but  without  any  marked  excess  of  hiiematopor- 
phyrin.  Urobilin  is  also  usually  present  in 
considerable  amount  in  the  ordinary  dark  red 
urines. 

As  to  treatment  little  can  at  present  be  said. 


tion,  in  which  alkalies  were  given,  ran  a  favour- 
able course,  but  neither  was  orignally  of  a  severe 
character. 


pluvialis.  —  The 


Haematopota 

clegg  ]  a  parasite. 

Haennatorrhachis.— An  effusion  of 

blood  around  or  between  the  spinal  membranes. 

HsematOSalpinx.  See  Fallopian 
Tubes  ;  Menstruation  and  its  Disorders 
(  Varietiesand  Causes  of  Dysmenorrhoea) ;  Uterus, 
Malformations  of  (^Retention  of  Menstrual  Pro- 
ducts, Atresia  of  Vagina). 

HaematOSCOpe. — An  instrument  for 
observing  the  spectroscopic  characters  of  the 
blood ;  hsematospectroscope. 

Hsematothorax.— An  effusion  of  blood 
into  the  pleural  cavity  or  cavities. 

Haematotrachelos.  —  Retention  of 

menstrual  blood  in  the  cervix  uteri. 

Haematoxyli  Lignum.— The  heart 

wood  of  a  tree  {IIa:matoxylon  campechiamim) 
belonging  to  the  Leguminosaj,  and  known  as 
Logwood  ;  in  Pharmacy,  it  is  met  with  as  reddish 
chips,  with  a  pleasant  odour  and  a  sweetish  and 
astringent  taste ;  it  contains  tannic  acid  and 
hoimatoxylin  (CjcHi^Og) ;  it  is  used  as  an  astring- 
ent in  diarrhoea,  but  it  is  incompatible  with  lime 
water;  the  official  preparation — the  Decoctum 
Hajmatoxyli — is  given  in  doses  of  ^  to  2  fl.  oz. 
See  also  Astringents. 
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Hseiri£ltOZO£l.  —  Animal  parasites  of 
various  kinds  which  live  on  the  blood  or  the 
blood-vessels.    See  Filariasis  ;  Malaria  ;  etc. 

Haematuria..  See  also  Abdomen,  In- 
juries OF  [Kidney) ;  Abdominal  Aneurysm 
{Press^lTe  Symptoms) ;  Bladder,  Injuries  and 
Diseases  (Calculus,  Symptoms ;  Tumours,  Sym- 
ptoms) ;  Children,  Clinical  Examination  op 
{Urine) ;  Cholera,  Epidemic  {Symptoms) ;  Cir- 
cumcision {Complications  of  Phymosis) ;  Heart, 
Myocardium  and  Endocardium  {Symptomato- 
logy, Kidneys) ;  Hysteria  {Disorders  of  Urinary 
System) ;  Kidney,  Surgical  Affections  of  {In- 
juries, Symjitoms) ;  Kidney,  Surgical  Affec- 
tions {Tuberculosis,  etc..  Symptomatology) ; 
Kidney,  Surgical  Affections  {Stone  in  the 
Ureter) ;  Mumps  {Complications) ;  Rheumatism, 
Acute  {Renal  Affections) ;  Rheumatism  in 
Children  {Purpura  and  Hcematuria) ;  Scurvy, 
Infantile  {Clinical  Features,  Hcematuria)  ; 
Urine,  Pathological  Changes  in. 

According  to  its  etymological  sense  the  term 
should  be  restricted  to  cases  in  which  blood  is 
effused  from  the  vessels  of  the  kidneys,  ureters, 
or  bladder,  and  discharged  along  with  the  urine, 
excluding  from  the  definition  urethral  haemor- 
rhage, in  which  the  blood  escapes  by  drops  or 
flows  in  a  continuous  stream  from  the  orifice  of 
the  urethra,  and  which  is  not  properly  a  mictus 
cruentus. 

The  appearance  of  blood  in  the  urine  during 
micturition  is  a  symptom  of  a  large  number  of 
different  lesions,  and,  as  seen  in  surgical  practice, 
may  have  its  origin  in  any  of  the  divisions  of 
the  urinary  tract.  Hsematuria  may  be  due 
to  (a)  lesions  of  the  renal  parenchyma  or  the 
pelvis ;  (b)  disease  of  the  ureters ;  (c)  disease 
of  the  bladder ;  {d)  disease  of  the  prostate ; 
(e)  disease  of  the  urethra ;  and  (/)  disease  of  the 
testicles. 

The  pathological  conditions  which  are  associ- 
ated with  the  appearance  of  blood  in  the  urine 
are  therefore  very  various  and  numerous.  The 
great  majority  come  under  the  cognisance  of 
the  surgeon,  but  there  are  some  which  belong- 
strictly  to  medical  practice.  For  example, 
hsematuria  may  be  an  accompaniment  of  htemo- 
philia,  septicaemia,  typhus,  enteric,  or  malarial 
fevers,  small-pox,  scurvy,  or  purpura  ;  or  it  may 
be  the  direct  consequence  of  poisonous  agents, 
such  as  cantharides,  alcohol,  turpentine,  phos- 
phorus, and  arsenic. 

There  is  an  intermittent  form  of  hsematuria 
which  has  been  described  under  the  term 
"malarial  ha3maturia,"  more  common  in  men 
than  in  women,  and  differs  from  ordinary 
"  paroxysmal  hsematuria  "  in  the  greater  regul- 
arity of  the  attacks,  in  that  it  is  met  with  in 
certain  districts  only,  and  in  that  it  is  associ- 
ated with  the  presence  of  malarial  organisms  in 
the  blood. 

What  is  called  "  endemic  hsematuria  "  depends 


upon  the  presence  of  a  parasite,  the  Bilharzia 
hcematobia.  This  form  of  the  disease  is  met 
with  in  Egypt,  Natal,  Cape  Colony,  Mauritius, 
and  in  Brazil,  and  a  somewhat  similar  hsema- 
turia prevails  in  India,  due  to  the  presence  of 
the  Filaria  sanguinis  hominis.  These  conditions 
only  require  to  be  mentioned,  as  they  are  rarely 
met  with  by  practitioners  at  home.  {See 
"  Parasites.") 

Tests.  —  Tests  for  blood  in  urine  may  be 
divided  into  three  classes  : — 

(a)  Microscopic. — When  the  urine  is  allowed 
to  stand  the  corpuscles  and  colouring  matter 
may  fall  as  a  deposit,  when  they  are  easily  re- 
cognised by  the  microscopic  examination.  This 
is  most  readily  seen  when  the  urine  is  acid  or 
neutral ;  but  when  it  is  alkaline  the  colouring 
matter  is  liable  to  be  dissolved  out  of  the  cor- 
puscles, and  these  by  imbibition  of  fluid  become 
distended  and  appear  as  almost  colourless 
spheres  instead  of  flat  discs.  Their  charac- 
teristic appearance  is  therefore  lost.  Occasion- 
ally the  edges  may  become  serrated  from 
shrivelling  of  the  corpuscles. 

(i^)  Spectrosco2nc  examination  affords  a  very 
delicate  test.  Blood  even  in  very  minute 
quantities  gives  the  characteristic  absorption 
bands  of  hsemoglobin  in  the  yellow  and  green 
between  the  D  and  E  lines. 

(c)  Chemical  tests  may  be  also  employed. 
(1)  The  addition  of  carbolic  acid  to  a  urine 
containing  blood  causes  coagulation  of  any 
albumin  which  may  be  present,  and  also  changes 
the  colour  of  the  fluid  to  a  peculiar  reddish 
tinge.  (2)  By  boiling  the  urine  with  caustic 
soda  and  allowing  it  to  stand,  a  brick-red  pre- 
cipitate is  thrown  down.  (3)  When  a  little 
glacial  acetic  acid  and  a  crystal  of  common  salt 
are  added  to  urine  containing  blood,  Teichmann's 
crystals  are  deposited.  (4)  When  a  couple  of 
drops  of  tincture  of  guaiacum  and  half  a  drachm 
of  "ozonic  ether"  are  added  to  a  drachm  of  the 
urine  in  a  test-tube  and  the  whole  shaken,  the 
ether  dissolves  the  resin  which  has  been  pre- 
cipitated, and  after  a  few  seconds  carries  it  to 
the  surface  of  the  urine.  At  the  line  of  union 
between  the  "  ozonic  ether  "  and  the  fluid  lying 
underneath  it,  if  blood  be  present,  a  blue  colora- 
tion appears. 

Fallacies. — Red  urine  is  sometimes  passed 
by  patients  who  have  taken  suphonal  in  large 
doses  or  for  a  long  period.  The  excretion  may 
also  be  rendered  red  or  black  from  the  admixture 
of  various  pigments  derived  from  articles  of 
diet  or  medicine.  Rhubarb,  beetroot,  straw- 
berries, sorrel,  prickly  pear,  and  logwood  may 
impart  a  red  colour.  Senna,  salicylic  acid,  and 
carbolic  acid  may  also  cause  coloration. 

In  microscopic  examinations,  globular  vege- 
table spores  may  simulate  blood  corpuscles.  In 
using  the  spectroscope  it  must  be  remembered 
that  logwood  gives  a  spectrum  very  similar  to 
hajmoglobin,  and  in  employing  the  guaiacum  test 
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it  must  be  borne  in  mind  that  saliva  gives  the 
same  reaction  as  blood. 

Differential  Diagnosis  of  the  Source  of  the 
Hcemorrhage. — The  methods  employed  may  be 
classified  as  follows  : — 

Firstly,  by  observing  (a)  the  physical  char- 
acters of  the  urine  and  of  the  blood-clot ;  {b) 
the  admixture  of  other  deposits  with  the  blood ; 
(c)  the  time  at  which  the  blood  appears  in  the 
stream ;  {d)  the  frequency  and  duration  of 
attacks ;  and  (e)  the  effects  of  movements  and 
exercise,  or  of  complete  rest,  in  the  course  of  an 
attack.  Secondly,  by  collecting  the  urine  separ- 
ately from  the  two  ureters,  or  by  observing 
blood  escaping  from  the  orifice  of  a  ureter. 
Thirdly,  by  carefully  considering  all  the  other 
accompanying  objective  and  subjective  pheno- 
mena. 

I.  {a)  Physical  Examination  of  the  Urine  and 
the  Circ2imstances  connected  with  the  Presence  of 
Blood  in  the  Evacuation. — The  following  ques- 
tions must  be  inquired  into  and  answered  : — • 
What  is  the  colour  of  the  blood  1  Is  it  inti- 
mately mixed  with  the  urine,  and  is  the  whole 
stream  equally  colourised  1  Is  the  quantity  of 
blood  augmented  by  exercise  or  diminished  by 
rest  1  Have  clots  been  seen,  and  what  is  their 
form?  Are  there  tube-casts  or  blood-casts 
to  be  discovered,  or  are  there  other  deposits 
found  in  the  urine  1  Are  the  attacks  frequently 
repeated  and  of  short  duration,  or  are  they  pro- 
tracted 1 

The  colour  imparted  to  the  urine  by  the 
addition  of  blood  varies  greatly  in  intensity  and 
shade — from  a  pale  rose  colour  to  a  bright  red, 
like  red  currant  syrup  mixed  in  water,  to  a  dark 
red,  to  a  colour  simulating  porter,  or  to  a  brown 
coloration  not  unlike  coff'ee.  As  a  general  rule, 
however,  it  may  be  stated  that  the  nearer  the 
source  of  haemorrhage  is  to  the  external  orifice 
of  the  urethra  the  less  is  the  blood  altered  in 
appearance. 

When  the  hsematuria  is  of  vesical  origin,  the 
first  quantity  of  urine  passed  may  present  a 
normal  appearance,  especially  if  the  patient  has 
been  for  some  time  at  rest  in  a  recumbent 
posture,  and  the  urine  is  passed  while  the 
patient  is  in  bed  ;  but  in  such  circumstances, 
as  the  bladder  empties  itself,  the  urine  gradually 
becomes  more  and  more  tinged,  till  finally  the 
last  drops  evacuated  may  be  almost  pure  blood. 
This  is  to  be  especially  noted  in  cases  of  tumour 
of  the  bladder  and  of  vesical  calculus,  also  in 
passive  hypersemia  of  the  bladder.  As  a  general 
rule,  in  haemorrhage  from  the  bladder  the  urine 
is  mixed  with  a  considerable  quantity  of  mucus, 
and  is  of  a  bright  florid  colour;  but,  if  long 
pent  up  in  the  viscus,  it  may  assume  a  dark 
colour  dependent  upon  the  reaction  of  the  urine, 
which  in  such  cases  is  usually  alkaline.  When 
due  to  vesical  calculus  the  hcxniiorrhage  is  in- 
creased by  exertion,  and  in  cases  of  tumour  of 
the  bladder  the  bleeding  is  always  worse  after 


an  attempt  has  been  made  to  examine  the 
bladder  by  instruments. 

When  the  blood  is  from  the  kidneys  or  the 
ureters  it  is  generally  intimately  mixed  with  the 
urine,  to  which  it  imparts  a  dark  smoky  colour, 
unless  when  the  blood  issues  in  considerable 
quantity  from  the  pelvis  of  the  kidney,  and 
flows  rapidly  along  the  ureter,  distends  the 
bladder,  and  escapes  without  undergoing  much 
change. 

Blood  having  escaped  from  the  vessels,  its 
fibrous  constituents  may  coagulate  into  firm 
clots,  which  during  their  formation  may  entangle 
some  of  the  histological  elements  of  the  struc- 
tures in  which  they  lie,  or  by  their  firm  appear- 
ance, form,  or  bulk  may  indicate  the  source  of 
the  haemorrhage.  Clots  are  seldom  noticed  in 
the  urine  unless  in  cases  of  abundant  haemor- 
rhage ;  they  may  be  few  in  number  or  numer- 
ous ;  generally  they  are  soft  in  consistence,  and 
when  small  in  size  they  are  easily  dissolved  in 
the  urine,  and  consequently,  if  not  looked  for 
immediately  after  micturition,  they  may  be  lost. 
The  form  of  the  clot  may  be  ovoid,  or  may  be 
long  and  worm-shaped,  or  may  resemble  in 
appearance  a  well-gorged  leech.  As  to  colour 
they  are  generally  dark  red,  but  may  vary  con- 
siderably, sometimes  being  black,  bright  red,  or 
they  may  become  partly  or  wholly  discoloured 
— spotted  red  in  a  greyish  background,  or 
entirely  grey.  When  the  clot  is  large  the 
haemorrhage  is  usually,  but  not  invariably,  from 
the  bladder ;  the  clots  may  be  so  huge  that 
they  cannot  pass  along  the  urethra  without 
being  broken  up  either  by  the  repeated  contrac- 
tion of  the  bladder  or  by  means  of  instruments. 
Rounded  clots  corresponding  to  the  diameter  of 
the  ureter  may  escape,  or  leech-like  ovoid  casts 
may  be  taken  of  the  first  part  of  the  urethra, 
or  long  boiigie-like  coagula  from  its  anterior 
part.  While  the  presence  of  considerable  clots 
is  usually,  though  not  always,  conclusively 
against  the  idea  of  the  haemorrhage  being  from 
the  secreting  substance  of  the  kidney,  the  ab- 
sence of  clots  visible  to  the  eye  proves  nothing. 
If  the  passage  of  a  long  worm-shaped  blood-clot 
is  preceded  by  a  temporary  cessation  of  the 
haematuria,  and  its  escape  followed  by  a  recur- 
rence of  the  bleeding,  this  proves  almost  to 
demonstration  that  the  clot  has  been  plugging 
one  ureter  ;  and  if,  in  addition,  the  clot  is  of  such 
a  size  as  to  support  the  idea  of  being  a  mould  of 
the  ureter,  the  evidence  is  conclusive  as  to  the 
source  of  the  haemorrhage.  In  renal  haematuria, 
minute  coagula,  casts  of  the  uriniferous  tubules, 
may  be  discovered  in  the  urinary  sediment  by 
the  microscope,  and  may  give  evidence  by  their 
form  and  shape  whence  they  are  derived.  In 
this  form  of  hajmaturia  the  number  of  blood 
corpuscles  is  no  criterion  of  the  quantity  of 
albumin  in  the  urine,  whereas  in  haemorrhage 
from  the  conducting  or  collecting  portions  of 
the  urinary  tract,  provided  there  is  no  pus  in 
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the  urine,  the  number  of  red  corpuscles  or  the 
amount  of  haemoglobin  may  be  accepted  as  the 
measure  of  the  quantity  of  albumin  contained 
in  the  excretion. 

(6)  The  Admixture  of  other  Deposits  with  the 
Blood. — In  many  cases  of  hfematuria  the  only 
abnormal  constituent  in  the  urine  is  blood, 
while  in  other  instances  it  is  mixed  with 
pus,  mucus,  tiiberculous  material,  portions  of 
tumours,  or  micro-organisms,  the  detection  of 
which  throws  considerable  light  on  the  etiology 
of  the  malady.  The  mixture  of  the  blood  with 
deposits  of  another  kind  requires  only  to  be 
mentioned  here.  The  three  most  common  are 
pus,  mucus,  and  tuberculous  debris.  If  the 
urine  is  placed  in  a  conical  glass  and  allowed  to 
stand  for  a  few  hours,  and  the  glass  is  then 
held  up  to  the  light,  if  pus  is  present  in  any 
great  amount  the  deposits  will  be  found  in  dis- 
tinct layers  like  geological  strata  ;  the  bottom 
of  the  glass  is  occupied  by  a  yellowish  deposit, 
which  may  be  more  or  less  blood-stained  pus, 
or,  in  some  cases  of  renal  pyuria,  the  pus  may 
carry  down  almost  all  the  blood  corpuscles,  so 
as  to  leave  an  almost  quite  clear  supernatant 
fluid.  When  mucvis  is  present,  on  the  other 
hand,  not  uncommonly  the  blood  corpuscles 
may  be  thrown  down  first,  forming  a  layer  at 
the  bottom  of  the  vessel,  and  following  upon  this 
may  be  seen  a  layer  of  glairy  gelatinous  material, 
which  may  have  a  reddish  tint,  or  may  contain 
a  multitude  of  minute  bloody  streaks  which  in- 
tersect it,  and  penetrate  into  all  parts  of  this 
gelatinous  layer.  In  such  cases  the  haemor- 
rhage is  usually  due  to  some  lesion  in  the 
bladder,  and  the  presence  of  such  an  amount  of 
mucus  is  generally  indicative  of  a  more  or  less 
acute  vesical  catarrh.  The  tuberculous  deposit 
can  only  be  distinguished  by  microscopic  ex- 
amination, by  the  cultivation  of  tuberculous 
bacilli,  or  by  inoculation  experiments.  Beyond 
demonstrating  the  presence  of  blood-casts  of  the 
lu'iniferous  tubules  the  microscope  may  reveal 
the  existence  of  other  elements  of  consequence 
in  the  deposit.  For  example,  the  character  of 
the  epithelium  as  derived  from  the  renal  par- 
enchyma, from  the  pelvis,  the  ureter,  or  the 
bladder,  may  greatly  assist  one  in  diagnosis ; 
or,  on  the  other  hand,  should  the  urine  con- 
tain small  fragments  of  tumours,  parasites,  or 
bacteria,  the  haemorrhage  may  be  explained. 

(c)  The  Time  at  which  the  Blood  appears  in 
the  Stream. — In  order  to  ascertain  the  precise 
moment  at  which  the  blood  appears  in  the 
stream  it  is  necessary  for  the  surgeon  to  see 
the  patient  urinate,  and  to  observe  whether  the 
coloration  is  equal  during  the  whole  continuance 
of  luicturition,  or  is  more  abundant  at  the 
beKinning  or  at  the  end  of  the  act.  The 
appearance  of  blood  at  the  beginning  of  micturi- 
tion, the  remainder  of  the  flow  being  clear,  may 
be  an  indication  of  two  distinct  conditions — the 
lesion  is  either  in  the  prostate  close  to  the  neck 


of  the  bladder,  or  a  malady  or  injury  is  present 
in  the  urethra.  In  some  lesions  of  the  prostate 
the  blood  may  pass  into  the  urethra  and 
accumulate  there  ;  so  also  in  lesions  of  the  first 
portion  of  the  urethra  the  blood  may  flow  back- 
wards into  the  bladder  and  mix  with  its  contents. 
When  the  blood  originates  in  the  urethra  and 
accumulates  there,  or  when  it  escapes  from  the 
prostate  and  flows  into  the  urethra,  the  hsema- 
turia  is  limited  to  the  beginning  of  micturition ; 
but  if  the  quantity  of  blood  is  great,  and  flows 
backward  into  the  bladder  and  mixes  with  its 
contents,  then  the  whole  of  the  urine  becomes 
more  or  less  coloured.  Again,  in  a  lesion  at  the 
neck  of  the  bladder  giving  rise  to  haemorrhage, 
the  haematuria  is  not  limited  to  the  beginning 
of  micturition,  but  blood  is  also  observed  to 
escape  at  the  end  of  the  act.  This  is  easily 
explained.  Between  the  acts  of  urination  the 
blood  accumulates  in  the  lu-ethra  or  close  to  its 
internal  orifice,  and  is  expelled  with  the  first  few 
drops  of  urine  only, '  that  following  being  clear ; 
but  again,  before  complete  contraction  of  the 
bladder  occurs,  a  fresh  haemorrhage  is  induced, 
which  shows  itself  in  the  urine  last  ejected. 
When  the  haemorrhage  is  due  to  injury  or 
disease  of  the  urethra,  the  nature  of  the  lesion 
is  generally  clearly  indicated  by  the  circumstance 
that  the  blood  is  observed  to  escape  quite  in- 
dependently of  micturition ;  sometimes,  indeed, 
blood  is  seen  to  flow  from  the  meatus  spon- 
taneously. In  cases  of  tumour  of  the  bladder, 
and  also  in  vesical  calculus,  the  haemorrhage  is 
most  profuse  at  the  end  of  micturition. 

{d)  The  Frequency  and  Duration  of  the  Attacks. 
— While  nothing  absolutely  definite  can  be 
ascertained  by  a  close  observation  and  study  of 
the  frequency  and  duration  of  the  haematuria, 
still  considerable  help  may  be  got  in  this  way 
to  aid  in  a  diagnosis.  For  example,  in  many 
cases  of  renal  haematuria  the  blood  may  suddenly 
appear  and  just  as  suddenly  disappear,  soon 
to  be  followed  by  a  profuse  recurrence ;  such 
sudden  transformations  are  in  some  cases  accom- 
panied by  the  expulsion  of  long  worm-shaped 
clots,  and  in  such  instances  we  may  reasonably 
conclude  that  the  sudden  clearing  of  the  urine 
has  been  due  to  the  ureter  being  obstructed. 
The  blood  has  coagulated  within  its  lumen,  and 
when  the  clot  becomes  displaced  a  fresh,  and 
often  apparently  very  profuse,  escape  of  blood 
is  observed.  When  haematuria  comes  on  with- 
out being  evidently  provoked,  we  may  generally 
surmise  that  the  lesion  giving  rise  to  it  is  a 
serious  one,  although  we  may  not  be  able  to 
judge  its  site.  In  cases  of  tumour  of  the  bladder 
the  presence  of  blood  is  generally  very  persistent, 
without  intervals,  and  of  long  duration,  so  that 
the  patient  may  become  very  anaemic  from  loss  of 
blood.  Again,  on  the  other  hand,  we  meet  with 
cases  where  luiematuria  more  or  less  profuse  has 
recurred  at  frequent  intervals ;  but  the  duration 
of  the  attacks  has  been  short,  and  the  intervals 
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between  them  marked  by  complete  absence  of 
any  blood  in  the  urine.  Sometimes  there  may 
be  periods  of  relief  extending  over  several  weeks 
or  even  months,  and  usually  any  fresh  recurrence 
of  bleeding  can  be  explained  by  excessive  exer- 
cise or  unwonted  freedom  of  movement  on  the 
part  of  the  patient.  If  these  conditions  are 
associated  with  the  absence  of  vesical  symptoms, 
the  strong  presumption  is  in  favour  of  the 
haemorrhage  being  renal  in  origin  and  against 
the  hypothesis  that  the  blood  is  flowing  from 
an  ulcerated  surface ;  the  total  duration  of  the 
symptoms  is  also  an  important  guide  to  the 
benign  or  malignant  nature  of  the  malady 
giving  rise  to  it. 

(e)  The  Effects  of  Alovement  or  Exercise  or 
■of  Complete  Rest  in  the  Course  of  an  Attack. — 
When  complete  rest  is  taken,  hsematuria  due  to 
the  presence  of  stone  in  the  renal  pelvis,  in  the 
bladder,  or  in  the  prostate,  is  generally  more  or 
less  relieved ;  so  also  in  htemorrhage  observed 
in  cases  of  movable  kidney,  or  in  passive  hyper- 
semia  of  the  kidney  resulting  from  pressure  on 
the  renal  veins.  In  such  cases  it  is  repeatedly 
observed  that  the  blood  is  most  abundant  in 
the  urine  at  night  when  the  patient  has  been 
taking  active  exercise  during  the  preceding  day, 
while  at  the  same  time  the  pain  in  the  renal 
region  or  irritability  of  the  bladder  is  increased. 
It  must,  however,  be  also  borne  in  mind,  in 
exceptional  instances,  that  in  hsematuria  from 
an  abraded  surface,  as  in  carcinomatous  or 
tuberculous  ulceration,  or  in  senile  prostate, 
the  bleeding  occasionally  may  not  be  increased 
by  exercise  ;  but,  as  a  rule,  if  the  hfematuria 
persists  in  spite  of  prolonged  rest  in  bed,  and 
especially  when  the  bleeding  is  more  abundant 
during  the  night  than  at  other  times,  carci- 
nomatous, sarcomatous,  or  tuberculous  ulceration 
is  to  be  looked  for. 

n.  By  collecting  the  Urine  separately  from  the 
two  Ureters,  or  hy  observing  Blood  escaping  from 
the  Orifice  of  a  Ureter. — The  cystoscope  may  be 
used  both  in  men  and  women,  and  when  properly 
employed  the  examination  subjects  the  patient 
to  very  little  risk.  The  sound  is  too  frequently 
employed  in  cases  of  hsematuria.  It  is  only 
when  the  bleeding  is  the  result  of  a  vesical 
calculus,  or  an  enlarged  prostate,  or  an  hyper- 
trophy of  the  bladder,  that  any  reliable  informa- 
tion can  be  gained  by  the  employment  of  the 
sound ;  and  when  the  haematuria  is  due  to 
other  lesions,  much  harm  may  be  done  by  the 
rough  manipulation  necessary  to  examine  the 
bladder  with  that  instrument.  The  educated 
use  of  the  cystoscope,  being  more  gentle,  is  less 
dangerous,  and  it  is  more  valuable ;  but  it 
should  always  be  used  with  strictly  aseptic 
precautions.  In  all  cases,  not  only  should  the 
cystoscope  itself  be  thoroughly  sterilised,  but 
the  meatus  and  surrounding  parts  should  also 
be  carefully  washed,  and  rendered  as  free  from 
contaminating  particles  as  possible  ;  and  after 


examination  has  been  made  the  bladder  should 
be  carefully  washed  out  with  a  fresh  supply  of 
suitable  antiseptic  solution.  By  making  careful 
examination  with  the  cystoscope  {vide  "  Cysto- 
scope," vol.  ii.  p.  264)  it  is  usually  easy  to 
ascertain  whether  or  not  the  blood  is  from  the 
bladder ;  but  in  a  few  instances  it  is  not  safe  to 
conclude  from  the  fact  of  no  lesion  being  observed 
in  the  bladder  that  the  hsematuria  is  therefore 
either  renal  or  urethral  in  its  origin.  When, 
however,  the  blood  is  seen  by  the  cystoscope  flow- 
ing from  the  orifice  of  a  ureter,  or  more  rarely 
from  both  ureters,  the  observation  is  of  the 
highest  importance  as  indicating  the  source 
from  which  the  blood  comes. 

Catheterisation  of  the  Ureters. — Catheterisation 
of  the  ureter  in  the  female  has  been  much 
simplified  by  Kelly  of  Baltimore.^  The  essential 
feature  of  his  method  is  that  of  the  introduction 
of  a  straight  speculum  into  the  empty  bladder. 
The  walls  of  the  viscus  are  slightly  separated 
by  the  position  assumed  by  the  patient,  the 
dilatation  being  such  as  to  bring  the  orifices  of 
the  ureters  into  view  when  reflected  light  is 
thrown  into  the  bladder  by  a  forehead  mirror. 
Those  who  desire  to  catheterise  the  ureters 
must  carefully  study  their  direction  in  the 
various  parts  of  their  course,  and  must  always 
remember  that  gentle  manij^ulation  is  of  the 
highest  importance. 

Within  the  last  few  years  two  catheterising 
cystoscopes  have  been  introduced,  the  one  by 
Nitze,  and  the  other  by  Casper.  In  catheteris- 
ing the  ureters  it  must  be  borne  in  mind  that 
rough  introduction  of  the  catheter  may  of  itself 
lead  to  haemorrhage,  and  certainly  this  is  a 
drawback  to  its  use,  especially  when  the 
catheterised  ureter  is  the  seat  of  inflammation. 
In  the  female  the  procedure  is  easily  carried 
out,  and  the  results  are  tolerably  certain  ;  but 
in  the  male,  even  when  one  succeeds  in  introduc- 
ing the  catheter  into  the  ureter,  it  is  difficult  to 
say  to  what  degree  the  results  obtained  are  to 
be  relied  upon. 

A  point  of  considerable  importance  in  dia- 
gnosis is  the  appearance  of  the  orifice  of  the 
ureter  as  seen  by  the  cystoscope. 

III.  By  carefully  considering  all  the  other 
Objective  and  Subjective  Phenomena.  —  The 
questions  which  have  been  considered  up  to 
the  present  give  but  a  rough  sketch  ;  the  detail 
requires  to  be  carefully  filled  in  before  the 
pictiu-e  is  completed.  In  order  to  do  this  the 
practitioner  must  consider  the  most  common 
sources  of  ha;maturia,  and  enumerate  the  various 
lesions  of  the  kidney,  the  ureters,  the  bladder, 
the  prostate,  the  urethra,  and  the  testicles, 
which  may  give  rise  to  the  symptom  under 
discussion.  It  is  well  always  to  conform  to  tliis 
rule  in  going  over  the  etiological  factors  which 
have  been  indicated  above. 

1  Twentieth  Century  Practice  of  Medicine,  1895,  vol.  i. 
p.  675. 
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Placing  aside  for  the  present  the  hsematviria 
due  to  hydatid  disease,  the  renal  haemorrhages 
of  the  greatest  practical  importance,  from  our 
present  standpoint,  are  those  arising  from  injury, 
renal  calculus,  tumours  of  the  kidney,  and 
tuberculous  disease  of  that  organ.  Having 
determined  that  the  haemorrhage  is  not  from 
the  lower  urinary  tract,  it  remains  to  ascertain 
which  of  those  four  causes  is  to  blame. 

When  the  hsemorrhage  is  due  to  renal  calcxdus 
it  is  usually  small  in  amount,  sometimes  con- 
stantly present,  but  generally  with  more  or  less 
prolonged  intervals,  and  commonly  oft-repeated. 
In  some  instances,  however,  the  htematuria  is 
very  slight,  while  in  other  cases  it  may  be  the 
only  symptom.  The  bleeding  is  not  closely 
related  to  pain  or  to  the  development  of  other 
symptoms,  but  as  a  rule  it  is  increased  by  move- 
ments of  the  body.  This,  however,  does  not 
follow  immediately,  but  a  short  interval  may 
elapse — hours,  or  even  days — between  the  exer- 
tion and  the  appearance  of  the  blood  in  the 
urine.  While  the  hsematuria  of  renal  calculus 
is  more  copious  after  exercise,  rest  in  bed  usually 
appreciably  diminishes  it.  This  peculiarity  is 
most  characteristic.  The  blood,  it  must  be 
borne  in  mind,  is  derived  from  the  renal  pelvis 
and  not  from  the  parenchyma ;  consequently 
renal  blood -casts  are  not  found  in  the  lu-ine, 
and  the  quantity  of  albumin  is  fully  explained 
by  the  presence  of  blood.  When  the  urine  is 
evacuated  the  blood  is  thoroughly  mixed  with 
it,  but  not  so  intimately  as  when  the  cause  of 
the  hsematuria  is  structural  disease  of  the 
kidney,  and  if  the  urine  be  allowed  to  stand 
for  a  few  hours  the  blood  corpuscles  are  readily 
precipitated  and  leave  the  supernatant  urine 
clear.  If  free  from  blood  the  urine  will  also  be 
found  to  be  non-albuminous.  The  presence  or 
absence  of  pus  in  the  urine  will  be  determined 
by  the  circumstance  whether  or  not  the  calculus 
has  induced  inflammatory  changes,  and  the 
existence  of  a  swelling  in  the  I'enal  region  will 
depend  upon  the  amount  of  freedom  for  the 
escape  of  urine  by  the  ureter. 

Renal  ha3morrhage  from  tumour  is  generally 
more  profuse  and  less  transient  than  from 
calculus,  and  in  not  a  few  cases  it  is  so  copious 
as  to  cause  marked  anaemia — a  result  seldom 
induced  by  calculous  hsematuria.  It  is  often 
developed  without  any  preceding  pain.  In 
calculous  disease  injury  or  exercise  commonly 
provokes  the  bleeding,  and  therefore  one  finds 
the  haemorrhage  more  profuse  during  the  day 
while  the  patient  is  moving  about.  The  bleed- 
ing from  tumovu's  is,  on  the  contrary,  most  likely 
to  occiu'  during  the  night,  while  the  patient  is 
at  rest  in  a  recumbent  posture.  The  urinary 
deposit  may  assist  one  in  the  diagnosis.  Concre- 
tions composed  of  oxalate  of  lime,  uric  acid, 
phosphates,  or  urates  may  indicate  the  character 
of  the  stone  ;  while  by  carefully  filtering  the 
urine  in  cases  of  tumour,  portions  of  the  growtli 


may  be  procured  for  microscopic  examination. 
The  presence  of  a  persistent  swelling  in  the 
renal  region,  associated  with  considerable  haema- 
turia,  is  of  significance,  and  may  be  held  as 
clearly  indicating  the  presence  of  a  neoplasm 
in  the  kidney.  Exceptions  to  this  rule  have, 
however,  been  recorded  by  Ebstein,  Hirtz,  and 
Fleming.  But  while  this  is  so,  it  must  not  be 
forgotten  that  the  presence  of  a  palpable  new 
formation  may  for  a  considerable  time  be  pre- 
ceded by  the  presence  of  blood  in  the  urine. 
Considerable  distension  of  the  pelvis  may  be 
produced  by  a  calculus  obstructing  the  ureter, 
and  so  lead  to  a  swelling  in  the  renal  region, 
or  the  bulging  in  the  loin  may  be  caused  by 
enlargement  of  the  kidney  from  tuberculous 
disease  ;  in  neither  of  these  conditions,  however, 
does  hsematuria  frequently  occur.  In  the  latter 
the  very  obstruction  which  causes  an  increase 
in  bulk  of  the  kidney  prevents  the  haemorrhage. 

Although  much  difficulty  is  often  experienced 
in  distinguishing  calculous  hsematuria  from  that 
caused  by  tumours,  there  is  still  greater  care 
required  in  the  diagnosis  between  the  haemor- 
rhage of  early  tubercidous  disease  and  that  of 
renal  calculus.  The  symptoms  of  the  two  latter 
conditions  are  sometimes  identical.  This  is 
especially  so  when  the  patient  fails  to  show  any 
other  evidence  of  tuberculous  disease  than  that 
revealed  by  the  renal  lesion. 

In  tuberculous  disease  haematuria  is  frequently 
absent  for  long  intervals,  is  seldom  so  severe 
as  in  stone,  and  is  not  increased  by  exercise. 
In  both  conditions  pus  may  be  mixed  with  the 
urine ;  but  while  in  the  latter  concretions  and 
gravel  may  be  discovered,  in  the  former  careful 
and  repeated  search  may  demonstrate  the 
presence  of  tuberculous  bacilli.  In  the  early 
stage  of  tuberculous  disease  of  the  kidney  the 
quantity  of  albumin  in  the  urine  is  generally  in 
excess  of  that  accounted  for  by  the  blood,  and 
in  the  later  stages,  when  pus  appears  in  con- 
siderable quantity,  the  pus  and  blood  are  not  so 
rapidly  or  so  completely  precipitated  from  the 
urine  as  in  calculous  pyelitis.  The  presence  of 
phthisis  pulmonalis,  tuberculous  disease  of  bones 
or  joints  of  the  testicle,  the  prostate,  the  vesiculae 
seminales,  the  mesenteric  glands,  the  intestine, 
or  of  the  lower  urinary  tract,  may  give  a  clue 
to  the  cause  of  the  hsematiiria. 

HaemautOgraph.  — The  tracing  ob- 
tained by  allowing  the  blood  from  a  cut  artery 
to  spout  on  the  surface  of  a  revolving  drum. 

Hsemelytrometra.  —  An  accumula- 
tion of  blood  in  the  cavities  of  the  vagina  and 
uterus.  See  Uterus,  Malformations  of  {Atresia 
of  Vaginal  Orifice). 

Haemidrosis.   See  H^emathidrosis. 

Hsemin. — The  hydrochloride  of  hscmatin, 
formed  by  heating  blood  with  chloride  of  sodium 
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and  glacial  acetic  acid  and  evaporating ;  its 
chemical  formula  is  believed  to  be  CggHjgN^Fe 
O3HCI ;  its  crystals  are  black  in  colour  and 
rhombic  in  shape ;  and  its  formation  is  used  as 
a  test  for  blood  stains.  See  Medicine,  Forensic 
[Blood  Stains,  Hcumin  Crystal  Test) ;  Physi- 
ology, Blood  {Cells  of  Blood,  Chemistry). 

Haemochromatosis. — A  morbid  con 

dition  in  which  there  is  extensive  pigmentation 
of  the  body,  with  secondary  cirrhosis  of  the 
liver  and  pancreas  ;  there  is  marked  destruction 
of  red  blood  corpuscles  and  cachexia ;  it  is  prob- 
ably the  same  disease  as  diabetic  cirrhosis 
("ciVrAose  pigmentaire").  See  Liver,  Diseases 
of  {Arteriosclerosis  of  Hepatic  Artery,  Hyper- 
trophic Biliary  Cirrhosis,  Pigmentation  of  the 
Liver). 

HaeinOChromOgen.— Reduced  alka- 
line h«3matin.  See  Physiology,  Blood  {Cells 
of  Blood,  Chemistry) ;  Pigments  op  the  Body 
AND  Excreta  {Hcemochromogen). 

Haemochromometer.— An  instru- 
ment for  determining  the  amount  of  haemoglobin 
in  the  blood  by  the  tint  of  the  latter. 

HasmOCyanin.  —  The  respiratory  pig- 
ment of  the  blood  of  some  Crustacea  and 
molluscs  {e.g.  the  Octopus) ;  it  contains  copper. 

HaemocytolysiS. — A  breaking  down  of 
the  red  blood  cells. 

HaemOCytometer.  —  An  instrument 
for  estimating  the  number  of  blood  corpuscles 
per  cubic  millimetre.  See  Blood  {Enumeration 
of  Corpuscles,  Thoma-Zeiss  and  Oliver  Hmmocyto- 
meters) ;  Physiology,  Blood  {Cells,  Red,  Enu- 
meration). 

HasmOCytOZOOn.  —  A  parasitic  pig- 
mented protozoon  found  in  the  blood  corpuscles 
in  malaria.  See  Malaria  {Parasitology) ;  Micro- 
organisms {Protozoa). 

Haemodynamometer.— An  instru- 
ment, such  as  Oliver's,  for  determining  the 
blood  pressure;  a  blood -pressure  gauge.  See 
Pulse  {Measurement  of  Arterial  Pressure  in 
Man). 

Haemoferrum. — A  preparation  of  an 
iron-containing  proteid  used  in  anaemia,  chlorosis, 
etc.    See  Chlorosis  {Treatment). 

Hasmog'alloi. — An  iron-containing  pre- 
paration used  in  anaemia ;  it  is  made  from  the 
oxidation  of  hajmoglobin. 

Haemog'lobin.  /S'ee  Anemia,  Pernicious 
{Symptoms,  Percentage  of  Haimoglobin) ;  Blood 
{Methods  of  Clinical  Examination,  Estimation 
of  Haemoglobin) ;  Chlorosis  {Pathology) ;  Liver, 
Physiology  op  {Elimi-nation  of  Haimoglobin) ; 
Meteorology  {High  Altitudes,  Effect  on  amount 


of  Haemoglobin) ;  Physiology,  Blood  {Cells, 
Red,  Pigment  of) ;  Pigments  of  the  Body  and 
Excreta  {Haemoglobin  and  its  Derivatives) ; 
Spectroscope  in  Medicine  {Absorption  Spectra 
of  Pigments) ;  Urine,  Pathological  Changes 
IN  {Proteids,  Haemoglobin) ;  Urine,  Patho- 
logical Changes  in  {Sediments,  Haemoglobin 
Casts). 

Haemoglobinaemia.  — Existence  of 

the  haemoglobin  of  the  blood  in  a  state  of  solu- 
tion in  the  serum.  See  H^emoglobinuria 
{Definition). 

Haemog^lobinometer.  —  An  instru- 
ment for  estimatino;  the  amount  of  hicmoglobin 
in  the  blood  ;  in  addition  to  the  haemoglobino- 
meters  already  described  {v.  Blood,  Estimation 
of  Haemoglobin),  that  invented  by  Haldane  is 
worthy  of  mention.  In  order  to  obtain  an  un- 
alterable standard  colour  Haldane  has  substi- 
tuted for  the  picrocarmine  jelly  of  Gower's 
instrument  a  solution  of  carbonic  oxide  htemo- 
globin,  which  remains  stable  for  an  indefinite 
time.  The  technique  is  the  same  as  in  using 
Gower's  instrument,  with  the  exception  that 
the  oxyhaemoglobin  of  the  blood  examined  is 
converted  into  carbonic  oxide  haemoglobin  by 
allowing  coal  gas  to  act  upon  it.  The  instru- 
ment permits  of  considerably  more  accurate 
readings  than  the  ordinary  Gower's  haemo- 
globinometer. 
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See  also  Blackwater  Fever  ;  Labour,  Opera- 
tions {Induction  of  Premature  Labour,  Glycerine 
Injections) ;  New  -  born  Infant  (  WincheVs  Dis- 
ease, Hcemoglobinuria  Neonatorum) ;  Parasites 
{Hxmosporidia,  Hoemoglobinuria  of  the  Ox) ; 
Rabies  {Symptoms,  Urine) ;  Raynaud's  Dis- 
ease {Complications,  Paroxysmal  Hemoglobin- 
uria) ;  Transfusion  {Dangers) ;  Tropics,  Un- 
classed  Fevers  op  {HcBmoglobinuric  Fever). 

The  term  haemoglobinuria  is  used  to  designate 
the  passage  of  urine  containing  free  oxy-  or 
methaemogiobin  in  solution,  or  in  the  form  of 
granular  debris,  as  distinguished  from  haema- 
turia,  the  passage  of  urine  mixed  with  blood. 
It  is  the  outward  manifestation  of  hacmo- 
globinaemia,  by  which  is  meant  the  presence 
of  free  haemoglobin  in  the  blood-plasma. 

Ponfick  has  shown  that  if  a  solution  of  hasmo- 
globin,  or  laked  blood,  be  injected  into  the 
circulation  of  an  animal,  until  a  certain  propor- 
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tion  is  reached  the  luetaboHc  processes  are  able 
to  dispose  of  the  introduced  pigment,  but  that 
if  this  proportion  be  exceeded  the  excess  of 
haemoglobin  is  excreted  by  the  kidneys. 

A  similar  result  follows  transfusion  of  the 
blood  of  an  animal  of  a  different  genus,  under 
which  circumstances  the  foreign  red  corpuscles 
undergo  disintegration,  and  the  blood  pigment 
which  they  contained  appears  in  the  urine. 
The  transfusion  of  lamb's  blood  into  human 
patients,  which  was  at  one  time  recommended 
as  a  remedial  measure,  was  usually  followed  by 
haemoglobinuria,  but  this  is  not  the  case  when 
transfusion  is  performed  from  one  human  being 
to  another,  unless  the  corpuscles  have  been 
previously  broken  up. 

There  can  be  no  doubt  that  hfEuiolysis  is 
constantly  in  progress  in  the  body,  and  that  in 
certain  diseases,  such  as  pernicious  anajmia,  its 
normal  limits  are  greatly  exceeded,  and  we  must 
suppose  that  under  such  conditions  the  meta- 
bolic processes  which  dispose  of  the  effete  blood 
pigment  are  not  over-taxed,  or  that  the  hsemo- 
lysis  takes  place  elsewhere  than  in  the  general 
circulation.  In  the  conditions  which  are  attended 
by  hsemoglobinuria,  on  the  other  hand,  the  de- 
structive process  goes  on  with  gi-eat  rapidity, 
and  apparently  in  the  general  circulation. 

Jaundice  of  greater  or  less  degree  frequently 
accompanies  hcemoglobinuria,  and  it  may  be 
looked  upon  as  another  manifestation  of  haemo- 
globinsemia.  This  fact  was  held  to  supply  one 
of  the  strongest  arguments  for  the  existence  of 
a  hsematogenous  variety  of  jaundice,  due  to  the 
change  of  blood  pigment  into  bile  pigment  with- 
out the  intervention  of  the  liver.  More  recent 
researches,  however,  tend  to  show  that  even  in 
these  cases  the  jaundice  is  obstructive,  and 
results  from  changes  in  the  consistence  of  the 
bile,  partly  due  to  the  formation  of  an  excess 
of  bile  pigment,  and  partly  to  an  increased 
secretion  of  mucus,  as  a  result  of  irritation  of 
the  biliary  passages. 

Toxic  Hcemoglohinuria. — A  great  variety  of 
toxic  substances  possess  the  hsemolytic  power 
requisite  for  the  production  of  haemoglobinuria. 
And  of  these  the  most  important,  because  it  is 
so  extensively  used  as  a  drug,  is  potassium 
chlorate,  which  appears  to  share  with  other 
chlorates  the  additional  property  of  converting 
oxy-  into  methaemoglobin  in  the  circulation,  and 
even  within  the  red  corpuscles.  Arseniuretted 
hydrogen  is  also  a  hsemolytic  poison,  and  Eitner 
and  others  have  recorded  cases  in  which  hfcmo- 
globinuria  has  resulted  from  the  inhalation  of 
hydrogen  containing  this  gas  as  an  impurity. 
Amongst  other  such  poisons  may  be  mentioned 
toluylene- diamine,  the  effects  of  which  upon 
animals  have  been  carefully  studied  by  Stadel- 
mann,  William  Hunter,  and  others ;  nitro- 
benzol,  hydrochloric  and  sulphuric  acids,  car- 
bolic acid,  pyrogallol,  naphthol,  and  sulphur- 
etted hydrogen. 


Even  quinine  must  be  mentioned  among  the 
substances  which  are  credited  with  giving  rise 
to  htemoglobinuria,  especially  in  malarial  cases 
[see  article  "  Blackwater  Fever "  in  vol.  i.  p. 
376). 

Bostroem  has  described  some  cases  of  poison- 
ing by  a  mushroom  {MorcheLla  esculenta)  in 
which  hsemoglobinuria  was  a  prominent  sym- 
ptom. 

Hcenioglobimiria  in  Fevers. — Hsemoglobinuria 
may  also  occur  in  the  course  of  various  specific 
fevers  and  in  septic  diseases.  It  is  seldom  ob- 
served, and  as  a  rule  in  severe  cases.  Thus 
Immei'mann  met  with  it  in  a  relapse  of  typhoid 
fever,  and  Cnopf  and  Huebner  have  described 
its  occurrence  in  scarlatina.  Hayem  and  Robin 
have  seen  hsemoglobinuria  as  a  complication  of 
acute  rheumatism,  and  the  present  writer  has 
seen  a  very  temporary  hsemoglobinuria  in  a  case 
of  this  nature,  and  also  in  one  of  lobar  pneu- 
monia. In  both  instances  it  was  of  very  short 
duration  ;  the  urine  was  pink  and  quite  limpid, 
containing  hsemoglobin,  but  no  blood  corpuscles. 
In  malarial  fevers  hsemoglobinuria  sometimes 
occurs,  and  it  is  a  prominent  symptom  of  the 
so-called  "blackwater  fever,"  which  owes  its 
name  to  this  circumstance. 

Haemoglohinuria  in  the  Loxoer  Animals. — 
Hsemoglobinuria  is  a  prominent  symptom  of  an 
epidemic  disease  which  occui's  in  cattle,  and  in 
which  Babes  found  a  micrococcus-like  organism 
in  the  blood,  and  especially  in  the  kidneys. 

Horses  also  are  liable  to  a  peculiar  affection 
which  attacks  heavy  draught  animals,  on  re- 
suming work  after  a  few  days'  rest  and  good 
feeding.  Its  onset  appears  to  be  favoured  by 
cold.  Hsemoglobinuria  is  a  prominent  symptom, 
and  it  is  attended  by  an  acute  form  of  myositis. 
The  attacks  may  be  prevented  by  reducing  the 
food  and  giving  the  animals  some  exercise 
during  the  resting  period. 

In  this  connection  it  is  interesting  to  note 
that  Clivostek  found  that  hscmolysis  was  more 
easily  produced  in  liorses  than  in  other  animals. 

Infantile  Ilwrnoglobimiria.  —  Winkel  has  de- 
scribed a  remarkable  epidemic  which  occurred 
among  new-born  infants  in  the  lying-in  institu- 
tion in  Dresden,  in  which  hsemoglobinuria  was 
a  prominent  symptom.  In  all,  twenty -three 
infants  wei'e  attacked  in  quick  succession,  and 
of  these  no  less  than  nineteen  died.  The  onset 
was  usually  on  or  about  the  fourth  day  of  life, 
and  the  average  duration  of  the  illness  was 
thirty-two  hours.  The  other  leading  symptoms 
observed  were  cyanosis,  some  degree  of  jaundice, 
which  was  often  very  slight,  coldness  of  the 
extremities,  and  unconsciousness.  There  was 
no  febrile  disturbance  in  any  case,  but  rather  a 
rapid  fall  of  temperature. 

The  blood  was  found  to  have  a  treacly  con- 
sistence and  a  dark  brown  colour.  There  was 
a  marked  leucocytosis,  and  much  granular 
I  detritus  was  present. 
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The  post-mortem  appearances  recalled  those 
met  with  in  cases  of  potassium  chlorate  poison- 
ing, and  included  deep  pigmentation  of  the 
renal  cortex,  hypertemia  of  the  pancreas,  enlarge- 
ment of  the  spleen  and  mesenteric  glands,  dilata- 
tion of  the  stomach,  and  ecchymoses  in  the 
stomach  and  intestines,  with  swelling  of  Peyer's 
patches. 

Numerous  micrococci  were  found  in  the  blood, 
kidneys,  and  intestine. 

Winkel  considered  that  umbilical  infection 
might  be  excluded — no  medicinal  or  dietary 
cause  could  be  traced,  and  it  is  noteworthy  that 
all  but  five  of  the  affected  infants  were  breast- 
fed, and  the  mothers  showed  no  impairment  of 
health.  Sporadic  cases,  apparently  of  the  same 
nature,  have  since  been  recorded  by  Sandner  and 
Baginsky. 

Paroxysmal  Ilwmoglobinuria.  —  Of  the  con- 
ditions which  give  rise  to  the  symptom  under 
discussion,  the  most  remarkable,  and  in  many 
respects  the  most  interesting,  is  the  affection 
known  as  paroxysmal  hsemoglobinuria,  which 
appears  to  be  a  disease  sui  generis. 

The  earliest  clear  description  of  this  malady, 
as  one  characterised  by  the  intermittent  passage 
of  urine  deeply  coloured  by  blood  pigment  and 
containing  hajraoglobin  debris,  but  free  from 
red  blood  corpuscles,  is  contained  in  a  paper  by 
George  Harley  in  the  Medico-Chirurgical  Trans- 
actions for  1865,  which  is  immediately  followed 
by  a  record  of  some  further  cases  by  W.  H. 
Dickinson.  It  is  true  that  the  disease  does  not 
appear  to  have  wholly  escaped  the  notice  of 
earlier  observers,  and  reference  may  be  made  to 
the  description  of  a  case  of  intermittent  albu- 
minuria and  chromaturia  by  Dressier,  published 
in  1854.  In  a  paper  by  Alexander  Marcet, 
published  in  1823,  reference  is  made  to  a  case, 
apparently  of  this  nature,  in  which  the  vaso- 
motor phenomena  were  so  well  marked  that  it 
may  be  regarded  as  an  example  of  Raynaud's 
disease. 

Paroxysmal  htemoglobinuria  is  a  decidedly 
rare  disease.  It  commences  usually  in  adult 
life,  before  middle  age,  but  it  is  also  met  M-ith  in 
children.  A  very  great  majority  of  all  the 
suff'^rers  are  males,  the  recorded  cases  in  females 
being  very  few  in  number. 

Malaria  and  syphilis  have  been  regarded  as 
important  predisposing  causes,  but  the  more 
recent  investigations  suggest  that  malarial  an- 
tecedents play  a  less  important  part  than  the 
earlier  observers  supposed  ;  whereas  it  has  been 
shown  that  a  history  of  syphilis  is  to  be  ob- 
tained in  a  large  proportion  of  cases,  and  children 
who  suffer  from  the  disease  have  usually  suffered 
from  congenital  syphilis  also. 

The  initial  attack  is  not  infrequently  ascribed 
to  some  unusually  severe  exposure,  and  beyond 
question  cold  is  by  far  the  most  potent  exciting 
cause  of  the  individual  paroxysms.  In  some 
cases  the  effect  of  cold  appears  to  be  aggravated 


by  exertion,  and  there  is  a  remarkable  group  of 
cases  in  which  muscular  exertion  of  a  particular 
kind  appears  to  be  the  sole  provoking  cause  of 
attacks.  Since,  however,  it  is  doubtful  whether 
these  cases  are  rightly  included  in  the  present 
category,  it  will  be  best  to  discuss  them  separ- 
ately. 

The  influence  of  cold  is  best  shown  by  the 
fact  that  in  susceptible  subjects  an  attack  may 
be  started  by  a  cold  bath,  and  even  by  the 
immersion  of  portions  of  the  body,  such  as 
the  hands  or  feet,  in  ice-cold  water,  for  a 
longer  or  shorter  period.  However,  individual 
patients  differ  remarkably  in  their  susceptibility 
to  such  influences,  and  a  degree  and  duration  of 
exposure  which  will  in  one  case  inevitably 
provoke  an  attack,  will  in  another  have  no  such 
result. 

In  addition  to  hajmoglobinuria  a  variety  of 
more  general  symptoms  accompany  the  attack, 
such  as  pains  in  various  parts  of  the  trunk  and 
limbs,  rigors,  febrile  disturbance,  and,  in  the 
later  stages,  sweating.  Headache  is  often 
present  and  may  be  severe,  and  gaping  or  yawn- 
ing is  a  common  early  symptom.  Nausea, 
anorexia,  vomiting,  and  a  peculiar  sensation  of 
difficulty  of  swallowing,  are  also  described  or 
observed  ;  and  in  some  cases  an  urticarial  rash 
appears  during  the  attack. 

Among  the  most  conspicuous  phenomena  are 
vaso-motor  disturbances,  such  as  coldness  of  the 
extremities,  and  "  deadness  "  of  the  fingers  and 
toes,  which  are  the  seat  of  tingling  and  numb- 
ness, and  appear  white  and  bloodless,  or  even 
assume  a  purple  tint.  These  changes  are 
attended  by  a  rise  of  blood  pressure  due  to  con- 
traction of  the  peripheral  vessels.  In  a  word,  a 
condition  is  developed  which  is  indistinguishable 
from  the  slighter  forms  of  Raynaud's  disease, 
and  even  the  more  severe  Raynaud  phenomena 
are  sometimes  met  with  in  association  with 
hsemoglobinuria.  It  would,  perhaps,  be  more 
correct  to  say  that  hsemoglobinuria  is  sometimes 
seen  in  Raynaud's  disease,  for  whereas  vaso- 
motor disturbances  of  minor  degree  are  usually 
observed  in  paroxysmal  hfEmoglobinuria,  it  is 
only  in  a  few  cases  of  typical  Raynaud's  disease 
that  htemoglobinuria  occurs. 

However,  the  association  is  sufliciently  strik- 
ing to  warrant  the  supposition  that  there  is 
some  intimate  relationship  between  the  two 
conditions,  rather  than  that,  as  Bristowe  and 
Copeman  suggested,  their  association  is  merely 
due  to  the  fact  that  exposure  to  cold  is  the 
common  exciting  cause  of  both  maladies.  Both 
diseases  are  decidedly  rare,  and  the  probability 
of  their  accidental  association  in  the  same  indi- 
vidual is  consequently  small. 

Recent  observations  suggest  that  the  vaso- 
motor disturbances  play  an  important  part  in 
the  causation  of  paroxysmal  ha^moglobinuria,  a 
second  factor  being  an  abnormal  condition  of  the 
blood,  and  it  seems  possible  that  in  cases  of 
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Raynaud's  disease  without  haimoglobinuria  this 
second  factor  is  wanting. 

Tenderness  in  the  region  of  the  liver  and 
spleen  have  occasionally  been  observed,  and  even 
palpable  enlargement  of  those  organs. 

The  general  symptoms  above  mentioned  vary 
in  individual  cases,  and  only  a  selection  of  them 
is  usually  present.  However,  in  any  given  case 
the  symptoms  tend  to  be  fairly  constant,  each 
successive  paroxysm  resembling  those  which 
have  gone  before.  Thus  one  patient  stated  that 
he  always  experienced  numbness  of  all  his 
fingers  and  of  his  great  toes,  whilst  in  another 
case  the  parjesthesia  was  always  most  marked  in 
the  ring  and  little  fingers,  and  especially  in 
those  of  the  left  hand.  Again,  the  distribution 
of  the  pains  in  the  trunk  and  limbs  tends  to 
repeat  itself.  In  one  case  the  attack  will  always 
be  ushered  in  by  a  pain  down  the  back,  in  another 
by  aching  in  the  loins  and  thighs. 

The  number  and  intensity  of  the  symptoms 
present  are  also  apt  to  vary  with  the  severity 
of  the  attack,  which,  again,  is  usually  in  pro- 
portion to  the  degree  and  duration  of  the  ante- 
cedent exposure  to  cold. 

Unless  some  permanent  renal  affection  be 
present  the  urine  shows  nothing  abnormal  in  the 
intervals  between  the  attacks.  The  onset  of 
hasmoglobinuria  usually  occurs  an  hour  or  so 
after  the  exposure,  and  it  may  be  preceded  by 
a  simple  albuminuria.  In  some  instances  the 
urine  has  contained  an  excess  of  urobilin  after 
the  attack,  but  I  have  never  observed  this. 
Possibly  it  only  occurs  when  the  attack  is 
accompanied  by  jaundice. 

The  characteristic  urine  is  usually  acid  and 
often  strongly  so,  but  in  some  recorded  cases 
it  has  been  constantly  alkaline.  The  specific 
gravity  is  as  a  rule  lowered  (1010-1015). 

Its  colour  varies  from  ruby  red  to  that  of 
porter,  and  in  thick  layers  it  may  appear  almost 
black.  The  blood  pigment  may  be  present  in 
the  form  of  oxy-  or  methfemoglobin,  and  most 
frequently  the  spectroscope  shows  the  bands  of 
both  those  pigments. 

The  presence  of  methfemoglobin  is  evidenced 
by  its  characteristic  band  in  the  red,  and  that 
of  oxyhaemoglobin  by  the  intensity  of  its  bands 
near  D  and  E,  which  far  exceeds  that  of  the 
corresponding  bands  of  the  spectrum  of  methse- 
moglobin. 

Copeman  found  that,  in  his  case,  when  the 
urine  was  drawn  off  by  catheter  at  short  intervals 
it  showed  the  bands  of  oxyhaemoglobin  only, 
whereas  when  it  remained  longer  in  the  bladder 
it  contained  methtemoglobin.  In  some  cases 
examined  by  the  present  writer,  the  band  in  red 
of  methajmoglobin  was  clearly  visible  immediately 
after  the  urine  was  passed,  even  when  the 
bladder  had  been  emptied  not  long  pi-eviously, 
but  the  specimens  were  not  drawn  off"  by  the 
catheter.  Copeman  further  believes  that,  on 
standing,  a  portion  of  the  excreted  hsemoglobin 


luidergoes  a  further  change  to  acid  hsematin, 
and  this  is  one  of  the  many  points  coimected 
with  this  disease  which  calls  for  further  investi- 
gation. The  presence  of  methsemoglobin  is  no 
special  feature  of  the  urine  of  paroxysmal 
heemoglobinuria,  nor,  indeed,  of  hasmoglobinuria 
in  general  as  distinguished  from  hasmaturia. 
Hoppe  Seyler  stated  that  blood  pigment  is 
always  passed  in  the  urine  in  the  form  of 
methajmogiobin,  and  that  it  changes  to  oxy- 
hsemoglobin  on  standing.  That  such  a  change 
takes  place  in  ordinaiy  smoky  urines  it  is  easy 
to  convince  one's  self,  but  the  rate  of  change 
varies  widely  in  different  specimens. 

The  most  striking  microscopical  feature  of  the 
urine  is  the  absence  of  red  blood  corpuscles.  It 
is  true  that  a  few  are  sometimes  seen  in  the 
sediment,  but  they  bear  no  proportion  to  the 
colour,  and  their  presence  is  not  improbably  due 
to  temporary  changes  in  the  kidney  resulting 
from  the  unwonted  calls  upon  them.  Such  renal 
changes  have  been  observed  in  animals  after 
transfusion  of  foreign  blood. 

The  urine  deposits  a  copious  dark  brown  sedi- 
ment, which  consists  of  granular  haemoglobin 
debris,  and  sometimes  of  urates  mixed  with  such 
debris.  Casts  of  renal  tubules  composed  of  brown 
granules  are  usually  present  in  large  numbers, 
as  they  also  are  in  the  urine  of  the  various 
forms  of  toxic  hsemoglobinuria  and  of  trans- 
fusion cases. 

Crystals  of  calcium  oxalate  are  very  frequently 
seen  in  such  urines,  but  as  yet  there  is  no 
evidence  that  their  presence  has  any  special 
pathological  significance. 

The  free  passage,  through  kidneys  ordinarily 
proteid-tight,  of  such  large  quantities  of  proteid 
material  is  a  matter  of  considerable  interest, 
which  may  be  compared  with  the  excretion  in 
the  urine  of  other  foreign  proteids,  such  as  egg 
albumin,  after  injection  into  the  circulation  of 
an  animal.  Some  recent  researches  of  Brodie 
suggest,  however,  that  the  physical  properties 
of  hsemoglobin  may  aid  in  its  elimination,  as  it 
is  found  to  pass  more  readily  through  a  perfused 
kidney  or  a  Martin's  filter  than  either  serum 
albumin  or  globulin. 

Serum  albumin  is  also  usually  present  in 
small  amount  in  the  dark  urine  of  the  paroxysm, 
and  some  albuminuria  may  persist  for  a  time 
after  the  htemoglobinuria  has  passed  away. 
Again,  in  some  cases  slighter  exposures  are 
followed  by  albuminuria,  and  more  severe  ones 
by  hsemoglobinuria ;  and  Ralfe  suggested  that 
the  transitory  or  paroxysmal  albuminuria  of 
apparently  healthy  individuals  is  really  a  minor 
manifestation  of  the  disease  under  discussion — 
its  "  petit  mal,"  as  Bristowe  happily  styled  it. 

The  low  specific  gravity  of  the  urine  passed 
during  the  paroxysm  suggests  a  diminished 
excretion  of  the  heavier  urinary  constituents, 
due  to  blocking  of  the  renal  tubules  with 
htemoglobin  debris,  and  in  some  forms  of  toxic 
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hsemoglobinuria  the  renal  secretion  has  been 
completely  suppressed.  Boas  was  inclined  to 
attribute  many  of  the  attendant  symptoms  to 
this  cause,  and  the  effect  of  the  attack  upon 
nitrogenous  excretion  is  a  point  which  calls  for 
investigation. 

Blood  counts  made  befoi'e  and  during  the 
attacks  show  a  marked  fall  in  the  numbers  of 
the  red  corpviscles.  Copeman  has  observed  falls 
varying  from  129,000  to  824,000  per  cubic 
millimetre.  The  destruction  is  most  active  at 
the  very  commencement  of  the  attack,  before 
the  haemoglobin  appears  in  the  urine. 

Hayem  observed,  and  Chvostek  has  confirmed 
the  observation,  that  blood  drawn  during  the 
paroxysms  clots  with  unusual  rapidity,  and  that 
the  clot  quickly  liquefies  again.  This  peculiarity 
is  not  met  with  in  blood  taken  during  the  free 
intervals. 

The  presence  of  free  hfemoglobin  in  solution 
in  the  serum  during  the  attack  has  been 
repeatedly  observed,  both  in  serum  from  which 
blood-clot  has  separated  and  in  that  obtained 
from  blisters.  Copeman  has  occasionally  observed 
the  formation  of  crystals  of  hsemoglobin  in 
serum  which  has  been  allowed  to  stand. 

One  of  the  most  obvious  microscopic  changes 
is  the  absence  of  rouleaux  formation  by  the  red 
corpuscles.  Poikilocytosis  is  sometimes  noticed, 
and  particles  of  free  pigment  are  seen  in  the 
plasma.  The  blood  platelets  are  usually  increased 
in  number.    As  a  rule  there  is  no  leucocytosis. 

Ehrlich,  Boas,  and  other  investigators  have 
laid  special  stress  upon  the  presence  of  de- 
colorised red  corpuscles  {Blutshatten)  as  a 
characteristic  feature. 

During  the  exposure  which  excites  the  attack 
there  is,  as  Bristowe  and  Copeman  pointed  out, 
an  initial  fall  of  temperature,  which  is  quickly 
followed  by  a  decided  rise,  during  which  101° 
or  even  103°  F.  may  be  reached.  Shortly  after 
the  maximum  has  been  reached  a  rapid  fall 
commences,  warmth  returns  to  the  extremities, 
and  the  urine  regains  its  normal  character, 
although  slight  albuminuria  may  outlast  the 
hsemoglobinuria  for  a  time.  The  paroxysms 
commonly  last  some  five  or  six  hours,  but  their 
duration  is  to  some  extent  proportional  to  their 
severity.  Occasionally  febrile  disturbance  is 
absent,  and  the  temperature  may  even  remain 
subnormal  throughout. 

The  patient  is  left  somewhat  antemic,  especially 
if  several  attacks  have  followed  each  other  in 
quick  succession,  but  the  destroyed  blood 
corpuscles  are  quickly  replaced.  As  in  other 
varieties  of  hemoglobinuria,  some  degree  of 
jaundice  may  follow  the  attack,  but  this  is 
usually  slight  in  character,  and  is  by  no  means 
constantly  present. 

As  might  be  expected,  the  attacks  are  most 
frequent  in  winter,  and  many  patients  enjoy 
complete  immunity  from  them  during  the 
summer  months.    Even  in  winter  the  disease 
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remains  in  abeyance  as  long  as  the  patient  is 
protected  from  cold,  as,  for  example,  during 
a  stay  in  hospital. 

Seeing  that  in  the  intervals  between  the 
paroxysms  the  patient  enjoys  practically  un- 
impaired health,  except  during  the  short  period 
required  for  the  replacement  of  the  destroyed 
blood,  and  since  the  attacks  themselves  are 
not  attended  by  danger,  it  is  not  remarkable 
that  the  disease  has  practically  no  fatal 
tendency,  and  may  continue  for  many  years 
without  serious  detriment  to  health. 

Pathology. — It  will  be  seen  from  what  has 
gone  before  that  the  main  features  of  the 
attack  of  paroxysmal  hsemoglobinuria  are — 
1st,  the  active  htemolysis  which  occurs  on  ex- 
posure to  cold  ;  and,  2nd,  the  vaso- motor 
phenomena  by  which  it  is  accompanied. 

It  is  probable  that  many  of  the  minor  sym- 
ptoms are  direct  results  of  haemoglobinsemia. 
If  one  refers  back  to  the  records  of  cases  of 
transfusion  of  lamb's  blood  into  human  beings, 
one  is  struck  by  the  similarity  of  the  symptoms 
observed  with  those  of  the  disease  under  con- 
sideration. Rigors  and  febrile  disturbance  were 
prominent  effects,  and  among  other  symptoms 
mentioned,  in  addition  to  htemoglobinuria,  were 
pains  in  the  back  and  lumbar  regions,  vomiting, 
dyspnoea,  sweating,  and  urticarial  eruptions. 
This  urticaria  followed  quickly  upon  the  trans- 
fusion, and  therein  differed  from  that  which  is 
so  common  a  result  of  the  modern  serum  treat- 
ments. It  is  further  of  interest  to  note  that 
rigors,  fever,  and  sweating  were  observed  by 
Eitner  in  his  cases  of  poisoning  by  arseniuretted 
hydrogen. 

On  the  other  hand,  rigors  and  febrile  disturb- 
ance may  follow  transfusion  from  man  to  man, 
and  were  also  observed  in  some  cases  in  which 
transfusion  of  milk  was  resorted  to. 

One  of  the  main  points  to  which  investigation 
has  been  directed  is  the  obvious  fact,  that  in  the 
subjects  of  paroxysmal  hsemoglobinuria  the  red 
corpuscles  show  an  abnormal  tendency  to  under- 
go rapid  destruction  under  influences  which  in 
ordinary  individuals  are  insufhcient  to  bring 
about  such  a  result.  This  susceptibility  of  the 
red  corpuscles  is  not  a  congenital  condition, 
but  is  acquired  at  some  period  of  the  patient's 
life,  often  apparently  as  a  result  of  an  exceptional 
exposure,  and  when  once  acquired  it  tends  to 
persist. 

The  researches  of  Ehrlich,  Chvostek,  and 
others,  have  clearly  demonstrated  that  in  the 
sufferers  from  paroxysmal  hsemoglobinuria  the 
corpuscles  are  not  unduly  liable  to  disintegra- 
tion, outside  the  body,  under  the  influence  of 
cold,  and  Ehrlich  was  consequently  inclined  to 
attribute  their  intravascular  disintegration, 
under  the  influence  of  exposure,  to  the  secretion 
of  a  hsemolytic  ferment  by  the  walls  of  the 
vessels  in  the  part  cooled. 

Chvostek  has  shown,  on  the  other  hand,  and 
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Mannaberg  and  Donath  have  recently  confirmed 
his  observation,  that  the  red  corpuscles  of  these 
patients  are  abnormally  sensitive  to  mechanical 
influences,  such  as  shaking  the  blood  in  a  tube, 
or  the  jarring  of  a  centrifuge  which  does  not  run 
smoothly.  Maimaberg  and  Donath  have  further 
shown  that  they  are  broken  up  with  unusual 
readiness  imder  the  influence  of  carbon  dioxide. 

Chvostek  also  found  that  in  repeating  the 
classical  experiment  of  Ehrlich,  viz.  placing  an 
elastic  ligature  upon  the  patient's  finger  and 
immersing  it  in  ice-cold  water,  the  cooling  was 
not  necessary  for  the  production  of  local  haemo- 
globina3mia,  but  that  the  simple  arrest  of  the 
circulation  leads  to  this  result.  Following 
Murri,  he  looks  upon  the  vascular  spasm  as 
plajang  an  equally  important  part  with  the 
abnormal  blood  condition,  the  presence  of  both 
factors  being  necessary  for  the  production  of 
the  attack.  Such  a  theory  will  explain  very 
well  the  relationship  of  Raynaud's  disease  to 
paroxysmal  hjemoglobinuria,  the  cases  in  which 
the  former  is  present  without  htemoglobintiria 
being  those  in  which  the  second  factor,  viz.  the 
undue  liability  of  ha3molysis,  is  absent.  In 
support  of  his  view  that  the  vaso-motor  disturb- 
ances, aided  by  the  resultant  presence  of  carbon 
dioxide  in  excess,  brings  about  the  destruction  of 
the  abnormally  frail  blood  corpuscles,  Chvostek 
adduces  the  fact  that  he  was  able  to  cut  short 
the  attacks  by  the  administration  of  amyl  nitrite 
at  the  earliest  stage.  Moreover,  he  found  that 
in  horses,  whose  blood  corpuscles  appear  to  be 
less  stable  than  those  of  other  animals,  he  was 
able  to  bring  about  a  degree  of  haemoglobinsemia 
by  the  induction  of  vascular  spasm  by  electrical 
stimulation  of  the  upper  portion  of  the  cervical 
cord. 

Against  this  must  be  set  the  failure  of 
Mannaberg  and  Donath  to  cut  short  the  attacks 
by  amyl  nitrite  in  their  case,  and  these  authors 
object  to  Chvostek's  theory  that  it  is  not  at  all 
evident  in  what  way  vascular  spasm  can  place 
the  blood  under  conditions  at  all  comparable 
to  those  present  in  the  shaking  experiments, 
nor  do  they  think  that  the  facts  can  be  more 
satisfactorily  explained  by  a  theory  based  upon 
their  results  with  carbon  dioxide,  venosity  of 
the  blood  being  held  wholly  responsible  for  the 
haemolysis. 

The  experiment  with  the  ligature  of  a  finger 
shows  that  local  haemolysis  may  take  place  in 
such  cases  in  the  peripheral  circulation,  and 
the  seat  of  the  blood  destruction  during  the 
paroxysm  has  been  variously  located,  several 
observers  regarding  the  renal  circulation  as 
the  most  likely  locality.  Against  this  latter 
view  is  the  presence  of  free  haemoglobin  in 
the  serum  generally,  in  spite  of  its  abundant 
excretion  in  the  urine.  Chvostek's  observa- 
tions led  him  to  the  opinion  that  only  a  small 
proportion  of  the  red  corpuscles  are  unduly 
subject    to    disintegration   under  mechanical 


influences,  and  if  this  be  so,  it  points  to  the 
tendency  to  break  up  being  inherent  in  the 
corpuscles  themselves  rather  than  dependent 
upon  any  abnormality  of  the  medium  in  which 
they  are  suspended. 

Seeing  that  so  many  poisons  possess  haemolytic 
powers,  and  are  capable  of  causing  haemoglo- 
binuria,  the  possibility  suggests  itself  that  such  a 
toxic  substance  may  be  present  in  the  blood  of 
these  patients  in  amounts  too  small  for  the 
direct  manifestation  of  its  haemolytic  action 
under  ordinary  conditions,  but  which,  never- 
theless, is  able  to  bring  about  blood  destruction 
when  aided  by  the  other  conditions  which  excite 
an  attack. 

However,  such  an  hypothesis  receives  no 
countenance  from  some  remarkable  observa- 
tions of  Mannaberg  and  Donath,  who  found 
that  whereas  the  serum  of  blood  obtained  from 
a  patient  during  an  interval,  and  immediately 
centrifugalised,  caused  no  haemolysis  when  added 
to  healthy  blood,  the  serum  of  an  attack,  which 
was  slightly  coloured  by  haemoglobin,  became 
more  deeply  coloured,  and  showed  the  absorp- 
tion bands  more  clearly,  after  it  had  been  added 
to  healthy  blood  and  again  separated.  A  similar 
haemolytic  action  was  exercised  by  serum  in 
which  haemolysis  had  been  mechanically  brought 
about. 

The  fact  that  hsemoglobinuria  is  an  occasional 
symptom  of  malarial  fever,  and  the  part  which 
ague  appears  to  play  as  a  predisposing  cause 
in  some  cases  of  paroxysmal  haemoglobinuria, 
suggest  a  community  of  origin,  and  there  are 
features  in  the  attacks  which  lend  colour  to 
this  hypothesis ;  but,  on  the  other  hand,  the 
paroxysms  of  haemoglobinuria  are  in  no  sense 
periodic,  and  their  recurrence  is  strictly  depen- 
dent upon  exposure  to  the  exciting  cause.  The 
more  recent  observers  are  disposed  to  agree 
with  Murri  in  regarding  syphilis  as  a  far  more 
important  predisposing  cause,  and  a  history  of 
malaria  is  comparatively  seldom  to  be  obtained 
in  cases  met  with  in  this  country. 

The  scanty  number  of  recorded  post-mortem 
examinations  of  the  subjects  of  paroxysmal 
haemoglobinuria  throws  practically  no  fresh  light 
upon  the  problem  of  its  pathology,  the  changes 
met  with  being  similar  to  those  seen  in  other 
conditions  accompanied  by  haemolysis  and  haemo- 
globinuria. In  some  cases  interstitial  changes 
have  been  observed  in  the  kidneys,  which 
possibly  have  been  results  of  the  imusual  work 
which  these  organs  are  at  intervals  called  upon 
to  perform.  That  this  is  not  entirely  without 
effect  upon  the  kidneys  is  suggested  by  the 
presence  of  small  quantities  of  serum  albumin, 
and  occasionally  of  a  few  red  corpuscles  in  the 
urine  during  the  attacks. 

It  will  be  evident,  then,  that  in  spite  of  the 
large  amount  of  careful  investigation  which  has 
been  directed  upon  its  study  the  pathology  of 
paroxysmal  haemoglobinuria  is  still  to  a  large 
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extent  obscure,  and  that  no  theory  of  its  causa- 
tion which  has  as  yet  been  put  forward  affords 
a  full  and  satisfactory  explanation  of  the  observed 
phenomena. 

Treatment. — Removal  of  the  patient  from  the 
conditions  which  provoke  the  attacks  is  one  of 
the  prime  desiderata  in  the  treatment  of  the 
disease,  and,  when  circumstances  permit,  resi- 
dence in  a  climate  in  which  no  extremes  are 
encountered,  or  at  least  a  winter  sojourn  in  a 
warm  climate,  is  clearly  indicated,  and  may 
serve  to  procure  complete  immunity.  In  the 
majoritj'  of  instances  measures  directed  to  the 
cure  of  the  disease,  and  to  enabling  the  patient 
to  encounter  exposure  to  cold  Avith  impunity, 
have  less  satisfactory  results.  A  complete  cure 
has  occasionally  been  brought  about  by  anti- 
syphilitic  treatment  in  the  hands  of  Murri  and 
others,  and  good  effects  have  sometimes  followed 
the  administration  of  quinine  in  full  doses. 

In  the  treatment  of  the  individual  paroxysms 
warmth  is  indicated,  and  a  warm  bed  and  warm 
drinks  add  greatly  to  the  comfort  of  the  patient, 
even  if  they  do  not  curtail  the  attack.  The 
administration  of  nitrite  of  amyl,  which  Chvostek 
found  effectual  in  cutting  short  the  paroxysm, 
should  receive  a  trial,  but  as  the  hfemolysis 
occurs  at  so  early  a  stage,  it  is  obvious  that, 
if  it  is  to  produce  any  effect,  it  must  be  given 
at  the  very  first  onset  of  the  symptoms.  Nitro- 
glycerine might  also  prove  of  service  as  a  pro- 
phylactic. Copeman  recommends  the  avoidance 
of  alcoholic  drinks  on  account  of  the  temporary 
dilatation  of  the  superficial  capillaries  which 
they  produce,  which  may  bring  about  a  slight 
lowering  of  the  body  temperature. 

Hcemoglobinuria  from  Exertion. — The  cases  in 
which  hsemoglobinuria  is  induced  by  muscular 
exertion  are  few  in  number,  but  of  great  interest. 
As  they  differ  in  certain  not  imimportant  respects 
from  the  ordinary  cases  of  paroxysmal  htemo- 
globinuria,  they  are  best  considered  provisionally 
as  constituting  a  separate  group.  Examples 
have  been  recorded  by  Fleischer,  Kast,  Robin, 
Koster,  Lee  Dickinson,  and  others.  In  some 
instances  at  any  rate  the  attacks  are  frequently 
repeated,  and  may  be  set  up  even  by  a  very 
moderate  exertion,  in  others  a  single  attack 
follows  a  severe  muscular  strain,  such  as  is 
involved  in  running  a  three-mile  race. 

It  has  been  demonstrated  in  some  cases  that 
such  exposure  to  cold  as  might  be  expected  to 
induce  a  paroxysm  in  an  ordinary  case  of 
paroxysmal  htemoglobinuria  was  not  capable 
of  producing  such  an  effect,  even  when  an 
attack  followed  a  modei-ate  walk. 

Perhaps  the  most  curious  feature  of  these 
cases  is  the  apparent  powerlessness  of  other 
forms  of  exertion  than  those  involving  leg-work 
to  induce  the  attacks.  Marching,  walking, 
running,  and  in  one  of  Lee  Dickinson's  cases 
a  hard  game  of  lawn  tennis,  are  the  recorded 
causes,  and  a  patient  who  develops  hsemo- 


globinuria after  a  walk  may  be  able  to  exert 
himself  at  wood-chopping  with  impunity.  An- 
other noteworthy  feature  is  that  the  attendant 
symptoms  which  are  usually  so  prominent  in 
paroxysmal  ha3moglobinuria  are  usually  absent, 
and  the  abnormal  coloration  of  the  urine  may 
alone  attract  attention.  Roster's  patient,  how- 
ever, complained  of  coldness  of  the  exti'emities, 
chills,  and  slight  headache,  but  showed  no 
febrile  disturbance.  This  observation  is  opposed 
to  the  view  which  attributes  many  of  the  atten- 
dant symptoms  to  hsemoglobinsemia,  but  the 
difference  may  be  merely  one  of  degree,  for  in 
some  of  the  exertion  cases  the  amount  of 
hsemolysis,  as  evidenced  by  the  condition  of 
the  urine,  seems  to  have  been  comparatively 
slight.  In  a  case  described  by  Bastianelli 
albuminuria  without  hfemoglobinuria  was 
observed  after  exertion  on  some  occasions. 
Roster's  patient,  who  had  acquired  syphilis 
four  years  previously,  recovered  completely 
under  antisyphilitic  treatment,  and  in  Robin's 
case  recovery  followed  treatment  by  rest,  tonics, 
and  a  restricted  diet.  In  this  latter  instance, 
before  recovery  was  complete,  exertion  which 
would  formerly  have  induced  hfemoglobinuria 
caused  only  slight  albuminuria. 

Hsemog'lobinuric     Fever.  See 

Blackwater  Fever;  Tropics,Unclassed Fevers 
OF  {Fevers  of  Mixed  Origin). 

Haemohydronephrosis.— A  cystic 

condition  of  the  kidney,  the  contents  of  the 
dilated  cavities  being  blood  and  \n-ine. 

Hsemokonia.  —  This  term  (Gr.  atjua, 
blood,  and  Kovia,  dust)  has  been  applied  to 
small  refi'active  bodies  found  in  the  blood  and 
ascribed  to  the  breaking  down  of  the  corpuscles; 
blood-dust. 

Hasmol. — A  deoxidation  product  of  hsemo- 
globin,  used  in  anaemia ;  htemogallol.  See 
Chlorosis  {Treatment,  Special). 

Hsemolymph  Glands.— Organs  in- 
termediate between  lymphatic  glands  and  the 
spleen  ;  they  consist  of  lymphatic  glands  with 
large  blood  sinuses  round  them ;  and  they  are 
found  in  certain  animals.  They  produce  lympho- 
cytes, store  up  iron,  and  dispose  of  disintegrat- 
ing corpuscles.  See  Physiology,  Blood  {Source 
of  the  Blood  Constituents). 

HaemolysinS.  —  Blood  -  dissolving  prin- 
ciples.   See  Haemolysis  ;  Immunity. 

Haemolysis. — The  process  of  breaking 
down  old  red  blood  corpuscles  and  eliminating 
their  pigment,  which  goes  on  in  the  liver,  and 
possibly  also  in  the  spleen  and  other  organs  and 
tissues.  See  Physiology,  Blood  {Fate  of  the 
Blood  Constituents)  ;  also  Hfemoglobinuria  {De- 
finition) ;  Immunity. 
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HasnriOITianOITie'ter. — An  instrument 
for  the  determination  of  blood  pressure. 

Haemomenas  Praecox.— The  para- 
site of  malignant  or  festivo-autumnal  malarial 
fever.  See  Malaria  {Blood  in  Malignant 
Fever). 

Hse  mo  meter.  See  HiEMOGLOBiNOMEXER. 
Haemo-Pericardium.— Thepresence 

of  effused  blood  in  the  pericardial  sac.  See 
Aorta,  Aneurysm  {Course  and  Terminations, 
Ruj)ture) ;  Chest,  Injuries  of  (  Wounds  of  Heart 
and  Pericardium)  ;  Heart,  Myocardium  and 
Endocardium  {General  Pathology,  Morbid  Pro- 
cesses, Haemorrhage). 

Haemo-Peritoneum.— The  presence 
of  effused  blood  in  the  peritoneal  cavity. 

Haemophagocytes.  —  The  white 

corpuscles  in  the  blood  as  distinguished  from 
those  in  the  tissues. 


Hasmophilia. 
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See  also  Adrenal  GIlands  {Adrenalin) ;  As- 
pirator, Uses  of  {Abscesses  in  Haemophilic 
Patients) ;  Cautery  {Ped  Heat,  in  Hoemophilia) ; 
HiEMATEMESis  {Causes) ;  Heredity  {Inheritance 
of  Disease) ;  Joints,  Diseases  of  {Bleeders' 
Joint)  ;  Leucocytosis  {Leucopenia). 

HEMOPHILIA,  or  the  congenital  htemorrhagic 
diathesis,  is  a  congenital  hereditary  disease, 
characterised  by  a  liability  to  spontaneous 
hsemorrhages,  to  excessive  bleedings  from 
trivial  causes,  and  to  joint  affections.  The 
morbid  tendency  persists  throughout  the  life 
of  the  affected  individual,  who  is  termed  a 
"  bleeder." 

Etiology. — Heredity  and  sex  are  important 
factors  in  the  production  of  the  disease,  yet  its 
actual  cause  is  unknown.  Thus  the  disease 
occurs  in  males,  females  being  very  rarely 
affected.  Transmission  does  not  as  a  rule  take 
place  directly  from  father  to  son,  but  almost 
always  through  seemingly  healthy  members  of 
the  female  line,  who  are  often  exceedingly 
fertile,  to  the  male  descendants.  A  somewhat 
similar  mode  of  transmission  of  disease  is 
observed  in  pseudo  -  hypertrophic  paralysis, 
Friedreich's  ataxia,  and  occasionally  in  diabetes 
insipidus  and  colour  blindness.  Apart  from 
heredity,  there  is  no  obvious  cause  for  htemo- 
philia,  which  is  met  with  in  all  the  human 
races,  in  various  countries  and  in  all  ranks  of 
society.  Consanguinity  of  the  parents,  and  a 
history  of  gout  in  the  ancestors,  are  probably 
merely  accidental  circumstances. 


Morbid  Anatomy.  —  Post  -  mortem  there  is 
anaemia  of  the  tissues  and  organs,  and  in  many 
instances  also  ecchymoses,  blood  extravasations 
into  the  organs,  or  effusions  into  the  body 
cavities.  Other  changes,  such  as  fatty  degenera- 
tion of  organs,  thinness  of  the  arterial  coats, 
and  abnormally  narrow  vessels,  are  not  constant, 
nor  are  they  caiisal  factors.  The  joints  may 
present  morljid  appearances  from  hsemorrhages 
into  their  cavities,  but  in  more  chronic  cases 
there  is  thickening  of  the  synovial  membrane, 
with  fibrillation,  and  degeneration  of  the  articu- 
lar cartilage,  the  changes  in  short  resembling 
those  seen  in  rheumatoid  arthritis.  There  is  no 
proof  that  the  blood  differs  from  the  normal  as 
regards  its  chemical  constitution.  When  a 
bleeding  first  starts  the  microscopic  appearance 
of  the  blood  is  quite  normal,  and  coagulation  is 
normal  also.  But  if  the  blood  be  examined 
after  a  severe  haemorrhage,  there  will  necessarily 
be  signs  of  auEcmia,  and  the  blood  "  resembles 
water  in  which  fresh  meat  has  been  washed  and 
scarcely  stains  linen "  (Legg).  Coagulation, 
too,  is  then  very  deficient,  or  does  not  occur  at 
all.  The  essential  nature  of  the  disease,  in 
short,  is  unknown,  though  generally  held  to 
consist  either  in  some  abnormality  of  the  blood- 
vessels, or  in  an  abnormal  state  of  the  blood 
whereb}-  clotting  is  retarded  or  altogether  in 
abeyance. 

Symptoms  are  classified  under  three  head- 
ings:  (1)  Spontaneous  or  traumatic  external 
hsemorrhages ;  (2)  Interstitial  hsemorrhages  ; 
(3)  Joint  affections. 

1.  In  a  small  percentage  of  cases  the  disease 
manifests  itself  soon  after  birth  by  severe  um- 
bilical hsemorrhage.  As  a  rule,  however,  the 
child  is  about  a  year  old  before  any  signs  appear, 
the  subjects  of  haemophilia  being  usually  quite 
normal  as  regards  their  general  appearance, 
physiognomy,  nutrition,  etc.  The  earliest  sign 
is  often  a  severe  external  haemorrhage  after 
some  trivial  wound,  and  as  the  boy  grows  older 
he  suffers  frequently  from  these  uncontrollable 
bleedings  after  various  forms  of  traumatism, 
such  as  slight  cuts,  tooth  extraction,  circum- 
cision, opening  of  abscesses,  etc.  The  haemor- 
rhage is  usually  capillary,  and  is  characterised 
by  its  severity  and  the  great  difficulty  with 
which  it  is  checked,  blood  oozing  away  slowly 
but  steadily,  it  may  be  for  days  or  weeks  in 
succession.  Or  the  bleeding  may  be  spon- 
taneous, and  is  then  more  often  from  the 
mucous  and  serous  surfaces.  In  early  life  these 
bleedings  often  occur  as  severe  epistaxes,  less 
commonly  as  bleedings  from  the  gums,  and 
after  the  beginning  of  the  second  decade  there 
is  a  greater  tendency  to  intestinal,  urethral, 
renal,  gastric,  or  pulmonary  haemorrhages,  than 
in  infancy.  Effusion  of  blood  into  the  peritoneal 
cavity  is  occasionally  seen. 

2.  The  interstitial  hajmorrhages  are  either 
spontaneous  or  occur  after  traumatism.    In  the 
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former  case  there  are  petechise  or  ecchymoses 
in  the  skin  during  infancy  or  later  life,  and 
haemorrhages  in  the  mucous  membranes,  tissues, 
and  organs.  The  ecchymoses  in  no  way  differ 
in  appearance  from  similar  conditions  foimd  in 
persons  with  an  acquired  hsemorrhagic  diathesis. 
Traumatic  ecchymoses  are  common,  and  allied 
to  them  are  hajmatomata,  which  may  attain  the 
size  of  a  man's  head. 

3.  Joint  affections  do  not  usually  arise  till  the 
fourth  or  fifth  year,  and  the  larger  joints  are 
the  more  commonly  afiected.  Spontaneous  or 
traumatic  haemorrhage  occurs  into  the  joint 
cavity  (haemarthrosis),  and  thei'e  is  an  inflam- 
matory infiltration  of  the  periarticular  tissues. 
Thus  the  joint  appears  swollen,  is  painful, 
especially  on  movement,  and  the  overlying  skin 
is  often  somewhat  discoloured.  The  onset  of 
the  swelling  is  often  sudden,  and  accompanied 
by  a  rise  of  the  temperature  to  103°-104°  F. 
The  swelling  usually  disappears  in  the  course 
of  a  few  weeks,  but  tends  to  recur.  In  conse- 
quence of  repeated  intra-articular  haemorrhage 
changes  occur  in  the  joint  structures,  giving 
rise  to  appearances  closely  resembling  rheuma- 
toid arthritis,  and  in  later  stages  the  ends  of 
the  bones  are  much  thickened,  and  the  joint  is 
more  or  less  anchylosed,  flexed,  and  useless. 

Diagnosis  is  easy  in  well-marked  cases.  The 
milder  varieties  may  present  more  difficulty  ; 
important  points  to  remember  are  that  the 
disease  is  hereditary  and  mainly  affects  males, 
that  the  fii'st  signs  appear  as  a  rule  before  the 
tenth  year,  and  that  the  disease  lasts  through- 
out life.  It  may  be  mistaken  for — (i.)  The 
haemorrhagic  diseases  of  the  neiv  -  born.  Idio- 
pathic umbilical  htemorrhage  affects  both  sexes 
equally,  and  leaves  no  subsequent  liability  to 
excessive  haemorrhages.  Melaena  neonatorum 
usually  occurs  within  a  few  days  of  birth,  is  due 
to  gastric  or  intestinal  ulceration,  and  is  often 
fatal  within  a  week.  Some  forms  of  congenital 
syphilis  and  the  haemoglobinuria  of  Winkel's 
disease  are  readily  differentiated,  the  latter  being- 
accompanied  by  cyanosis,  jaundice,  and  somno- 
lence, and  being  probably  an  infective  disease, 
(ii.)  Scurvy,  the  various  forms  of  ^mrpura  and 
the  haemorrhages  of  gout,  leucocythemia,  etc., 
are  as  a  rule  easily  distinguished,  (iii.)  Lastly, 
the  joint  affections  must  not  be  confounded  with 
rheumatism,  gout,  rheumatoid  arthritis,  or  tuber- 
cular disease  of  the  joints. 

Prognosis.  —  The  yoimger  the  patient  the 
graver  is  the  prognosis  ;  but  with  care  adult 
life  is  often  attained,  and  the  hiemorrhagic 
tendency  possibly  diminishes  after  middle  life. 

Treatment.  —  If  there  is  known  to  be  an 
hereditary  tendency  to  the  disease,  the  children, 
and  especially  the  boys,  should  be  carefully 
reared,  and  all  operative  measures  avoided,  with 
the  exception  of  vaccination,  which  is  hardly 
ever  attended  with  special  risk.  Older  children 
and  adults  have  usually  been  warned  by  their 


relatives  of  their  morbid  tendency,  but  some 
bleeders  are  peculiarly  reticent  in  admitting 
that  they  are  sufferers  ;  hence,  if  haemophilia  be 
suspected,  mere  denial  thereof  should  not 
entirely  'allay  our  suspicions.  If  traumatic 
haemorrhage  has  occurred,  general  surgical 
measures  must  be  employed  to  arrest  the  bleed- 
ing ;  operative  interference,  however,  causes 
haemorrhage  as  uncontrollable  as  that  from  the 
initial  lesion.  Compression,  combined,  if  neces- 
sary, with  plugging  of  the  wound,  is  the  most 
efficient  treatment,  especially  if  complete  rest 
be  observed  at  the  same  time.  Styptics  are 
useless,  but  freezing  with  ice  or  ethyl  chloride 
has  sometimes  acted  well.  Internal  medica- 
ments, e.g.  chloride  of  calcium,  ergot,  or  acetate 
of  lead,  may  also  be  tried,  but  are  of  more  use 
for  checking  bleedings  from  mucous  surfaces. 
Substances,  such  as  nucleic  acid,  j^east,  thymus, 
and  other  preparations  containing  nuclein,  are 
recommended  on  account  of  the  fact  that  they 
produce  leucocytosis.  Transfusion  may  be  re- 
sorted to  if  other  measures  fail.  Treatment 
which  appears  beneficial  in  one  case  is  often 
useless  in  another,  in  which  the  bleeding  con- 
tinues unchecked,  only  ceasing  when  syncope 
ensues,  or  even  causing  the  death  of  the  patient. 
Joint  swellings  are  best  treated  by  means  of 
compression  and  immobilisation.  After  a  bleed- 
ing the  patient  usually  remains  somewhat  anaemic 
for  some  months,  and  the  administration  of  iron, 
cod-liver  oil,  and  other  tonics,  with  attention  to 
the  hygienic  surroundings,  is  advisable. 

[A  case  has  been  reported  by  Ballantyne  [Journ. 
Amer.  Jled.  ylssoc.  xxxvii.  503,  1901),  in  which 
chloride  of  calcium  was  given  during  pregnancy 
to  a  woman  who  had  given  birth  to  two  hjemo- 
philic  male  infants ;  the  pregnancy  during 
which  the  calcium  was  given  ended  in  the  birth 
of  a  perfectly  healthy  male  child ;  post-partum 
haemorrhage,  which  had  been  present  in  the 
former  labours,  was  absent  in  this.] 

Haemoporphyrinuria.  /See  Derma- 
titis Herpetiformis  {Morbid  Anatomy  and 
Pathology) ;  H.EMAToroRPHYRiNURiA. 

Haemoproteus  Danilewskii.  See 

Parasites  (HmnosjMi  idia). 

Has  mo  protozoa.   See  Malaria  (Para- 


sitology). 
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Bronchi,  Bronchiectasis  {Chronic,  Clinical 
Phenomena) ;  Chest,  Injuries  of  ( Viscera, 
Lungs,  Hoemoptysis) ;  Children,  Clinical  Ex- 
amination of  {Respiratory  System,  Sputuvi) ; 
Gout  {Irregular,  Respiratory  System,  Hamiopj- 
tysis) ;  HiEMATBMESis  {Diagnosis) ;  Heart, 
Myocardium  and  Endocardium  {Symptomato- 
logy, Pulmonary  Conditions,  Embolism) ;  Hys- 
teria {Respiratory  Disorders) ;  Lung,  Tubercu- 
losis OF  {Clinical  Features,  Lung  Symptoms, 
Haemoptysis) ;  Lungs,  Gangrene  of  {Symi^toms, 
Haemoptysis) ;  Lungs,  Vascular  Disorders 
{Pulmonary  Embolism,  Clinical  Features)  ; 
Lungs,  Parasitic  Affections  of  {Aspergillosis) ; 
Pneumonia,  Clinical  {Clinical  Features,  Spu- 
tum) ;  Typhoid  Fever  {Complications  and 
Seqttelae). 

Definition. — The  expectoration  of  blood  from 
the  lungs  or  lower  air-passages  (larynx,  trachea, 
and  bronchi). 

Pathogenesis. — The  older  writers  were  in  the 
habit  of  using  the  terms  Bronchorrhagia  and 
Pneumorrhagia  as  signifying  in  the  one  case 
effusion  from  the  bronchial  mucous  membrane, 
and  in  the  other  escape  of  blood  from  the  pul- 
monary vessels  proper.  Laennec  ^\'as  of  opinion 
that  slight  htemoptyses  were  bronchial  in  origin, 
while  all  grave  ha3morrhages  were  due  to  pul- 
monary apoplexy,  the  result  of  vascular  tension 
in  the  lungs  themselves.  In  this  he  was  in 
error.  Pulmonary  apoplexy  is  due  to  em- 
bolism, and  is  a  comparatively  rare  cause  of 
htemoptysis. 

All  pathological  evidence  goes  to  prove  that 
in  the  vast  majority  of  cases  of  hcemoptysis — 
both  slight  and  severe — the  pulmonary  and  not 
the  bronchial  vessels  are  to  be  regarded  as  the 
source  of  the  ha3morrhage.  This  is  only  what 
we  would  theoretically  expect  when  we  consider 
how  badly  supported  the  pulmonary  vessels  are 
as  compared  with  those  of  the  bronchial  mucous 
membrane.  The  htemorrhage  itself  is  due  either 
to  escape  of  blood  by  diapedesis,  the  result  of 
active  or  passive  hypersemia  of  the  pulmonary, 
and  to  a  much  less  extent  of  the  bronchial  capil- 
laries ;  or,  on  the  other  hand,  to  rupjture  of  a 
blood-vessel,  generally  a  branch  of  the  pulmonary 
artery,  the  result  of  some  pathological  condition 
{e.g.  ulceration  or  aneurysm)  of  the  vascular  wall. 

Etiology. — A.  Diseases  of  the  Lungs. — Pul- 
mcmary  Tuberculosis. — This,  especially  in  its 
more  chronic  forms,  is  by  far  the  most  important 
cause  of  pulmonary  hcemorrhage. 

Sir  Thomas  Watson  says  :  "  If  a  person  spits 
up  blood  who  has  received  no  injury  to  the 
chest,  in  whom  the  uterine  functions  are  healthy, 
and  who  has  no  disease  of  the  heart,  the  odds 
that  there  are  tubercles  in  the  lungs  of  that 
person  are  fearfully  high. " 

Hiemoptysis  occurs  in  about  60  per  cent  of  all 
cases  of  pulmonary  tuberculosis ;  the  Inpatient 
Bromptoii   Report   gives   62  per   cent ;  Dr. 


Williams  (1000  private  cases)  gives  57  per 
cent ;  Dr.  Wilson  Fox,  54  per  cent.  Of  200 
successive  cases  admitted  by  the  writer  into 
Brompton  Hospital,  htemoptysis  occurred  in  70 
per  cent.  It  is  extremely  rare  as  a  symptom  of 
acute  miliary  tuberculosis.  Htemoptysis  occur- 
ring in  pulmonary  tuberculosis  is  due  to  one  of 
the  following  causes  : — 

(1)  Hypermnia  and  Rupture  of  Capillaries. — 
Occurs  mainly  in  the  early  stages  of  tuberculosis. 
Such  htemorrhages  are  usually  very  slight,  and 
are  indicative  of  congestive  and  inflammatory 
states  of  the  pulmonary  tissue.  Dr.  Kingston 
Fowler  regards  capillary  hajmorrhage  as  prob- 
ably the  cause  of  the  streaks  and  small  blood- 
clots  which  appear  from  time  to  time  in  the 
sputum  in  the  course  of  chronic  pulmonary 
tuberculosis. 

(2)  Tubercular  Infiltration  tvith  subsequent 
Ulceration  and  Perforation  of  a  Branch  of  the 
Pulmonary  Artery. — Tubercle  bacilli  have  been 
demonstrated  by  Koch,  Weigert,  and  Percy 
Kidd  in  the  thickened  and  infiltrated  vessel 
walls  in  connection  with  commencing  caseation. 
The  ulcerative  process  occasionally  leads  to  per- 
foration of  an  artery  of  some  magnitude,  and  in 
this  way  may  induce  very  profuse  haemorrhage. 
This  is  probably  the  cause  of  the  severe  htemop- 
tyses  which  occasionally  occur  in  the  earlier 
stages  of  pulmonary  tuberculosis,  particularly 
when  associated  with  rapid  caseation.  Fortu- 
nately such  a  result  is  comparatively  rare, 
owing  to  the  fact  that  closiu'e  of  the  vessel  by 
thrombosis  and  endarteritis  obliterans  generally 
takes  place.  In  the  more  rapid  forms  of  tuber- 
culosis, the  vascular  wall  becomes  softened  and 
infiltrated  before  the  thrombotic  process  is  com- 
plete, and  rupture  takes  place,  the  vessel  being- 
no  longer  able  to  withstand  the  force  of  the 
blood  pressure  within. 

(3)  Rupture  of  a,n  Aneurysm  of  a  Branch  of 
the  Pulmonary  Artery. — This  is  by  far  the  most 
common  cause  of  profuse  haemoptysis,  and 
occurs  most  frequently  in  the  stage  of  excava- 
tion. In  30  out  of  35  consecutive  fatal  cases 
occurring  at  Brompton  Hospital,  Dr.  Percy  Kidd 
traced  the  source  of  the  bleeding  to  ruptured  pul- 
monary aneurysms,  while  in3  out  of  theremaining 
5  unruptured  aneurysms  were  discovered.  These 
aneurysms,  which  are  usually  the  size  of  a 
large  pea  or  hazel  nut,  but  which  may  reach 
the  size  of  a  walnut  or  even  larger,  are  most 
commonly  found  where  an  artery  passes  along 
the  wall  of  a  cavity.  The  vessel  wall,  which 
may  be  softened  by  tubercular  infiltration, 
bulges  on  the  side  next  the  cavity  where  it  is 
not  supported  by  lung  tissue.  Very  rarely  the 
vessel  may  be  seen  to  bulge  into  the  lumen  of  a 
bronchus.  Occasionally  an  aneurysm  has  been 
found  in  a  caseous  patch  which  is  undergoing 
softening.  The  aneurysms  are  usually  round 
and  sacculated,  but  may  be  fusiform  or  irregu- 
lar.   Very  occasionally  they  contain  laminated 
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blood-clot.  They  are  commonly  single,  but  not 
infrequently  multiple ;  as  many  as  thirty  have 
been  found  of  various  sizes. 

Besides  tuberculosis,  haemoptysis,  especially 
in  slight  amount,  may  occur  in  practically  all 
diseases  of  the  lungs.  In  bronchiectasis,  haemop- 
tysis frequently  occurs  in  the  later  ulcerative 
stages.  Dr.  Fowler  observed  it  in  14  out  of  35 
cases.  The  haemorrhage  is  usually  small  in 
quantity,  but  is  sometimes  profuse,  as  much  as 
half  a  pint  of  blood  may  be  expectorated.  In 
ca7-cino7na  of  the  lung  the  sputum  is  frequently 
blood-stained,  and  not  uncommonly  resembles 
red  currant  jelly  or  prune  juice,  and  may  rarely 
contain  cancer -cells.  In  hydatids  haemoptysis 
occurs  in  the  majority  of  cases.  There  is  usually 
simply  a  staining  of  the  sputum,  but  a  severe 
haemorrhage  may  occur  prior  to  ruptvxre  of  a 
cyst.  Dr.  Percy  Kidd  records  one  case  of  fatal 
haemoptysis  from  this  cause.  In  cir-rhosis  of  the 
lung,  which  may  be  due  to  dust  inhalation, 
syphilis,  pleuritic  extension,  or  other  cause,  the 
slighter  degrees  of  haemoptysis  are  not  uncom- 
mon. According  to  Dr.  Bastian,  it  occurs  in 
half  of  all  cases.  That  form  of  cirrhosis  de- 
scribed by  Sir  Andrew  Clark  as  non-tubercular 
fibroid  phthisis,  in  which  haemoptysis  is  not  an 
infrequent  symptom,  is  considered  by  most 
modern  authorities  to  be  identical  with  an  ex- 
tremely chronic  form  of  tuberculosis  affecting 
chiefly  the  supporting  framework  of  the  lung, 
with  subsequent  fibroid  transformation  of  the 
tuberculous  areas.  Haemoptysis  is  a  rare  sym- 
ptom of  eviphysevia,  but  does  occasionally  occur 
and  may  even  prove  fatal.  It  is  usually,  how- 
ever, small  in  amount.  It  is  matter  for  sur- 
prise that  it  does  not  occur  more  frequently 
considering  the  frequent  association  of  atheroma 
of  the  pulmonary  artery  with  emphysema.  In 
lobar  pneumonia  we  have  the  typical  blood- 
stained, viscid,  rusty  sputum.  Haemoptysis  also 
occurs  in  gangrene,  pulmonary  abscess,  and  acti- 
nomycosis. Streaked  expectoration  may  be 
observed  in  cases  of  bronchitis,  especially  after  a 
paroxysm  of  coughing. 

B.  Diseases  of  the  Heart.  —  Haemoptysis  is 
specially  frequent  in  mitral  disease,  and  more 
particularly  in  mitral  stenosis.  It  occurs  also 
in  aortic  regurgitation.  The  haemorrhage  is  due 
to  rupture  of  pulmonary  capillaries  from  back- 
ward pressure,  and  is  liable  to  occur  after  exer- 
tion. Large  haemoptysis  is  not  infrequently  met 
with  in  mitral  stenosis.  The  writer  has  seen 
several  cases  where  there  have  been  recurring 
haemorrhages  exceeding       pint  in  quantity. 

C.  Aortic  Aneurysm. — Frequently  terminates 
by  rupture  into  trachea,  bronchi,  or  lung.  It 
seems  hardly  necessary  to  state  that  such 
haemoptysis  is  in  the  nature  of  the  case  rapidly 
fatal,  though  there  is  not  uncommonly  a  pink 
staining  of  the  sputum  for  some  days  or  longer 
due  to  "  weeping  "  of  the  aneurysm. 

D.  Embolism  or  Thrombosis  of  the  Pulmonary 


Artery  causes  pulmonary  apoplexy  or  ha;mor- 
rhagic  infarction.  The  embolus  may  come  from 
the  heart,  or  may  be  transmitted  from  a  throm- 
bosed peripheral  vein,  as  in  phlegmasia  alba 
dolens.  If  a  fatal  termination  does  not  rapidly 
ensue,  there  may  be  fairly  profuse  haemoptysis 
for  some  considerable  time. 

E.  Constitutional  and  Morbid  Conditions  of 
the  Blood  —  e.g.  Leucocythaemia,  purpura 
haemorrhagica,  scorbutus,  haemophilia,  malig- 
nant infective  fevers.  In  regard  to  haemophilia, 
some  authorities  consider  that  the  haimorrhage 
is  due,  not  to  an  alteration  in  the  blood,  but  to 
an  hereditary  structural  imperfection  of  the 
inner  coats  of  the  vessels.  A  senile  hfemoptysis 
has  been  described  occurring  in  persons  over 
fifty  years  of  age.  These  may  occur  and  recur 
in  arthritic  subjects  (Sir  Andrew  Clark)  without 
any  serious  disease  being  present. 

F.  Traumatic- — -Blood  is  expectorated  after 
injuries  to  thorax  and  lungs,  e.g.  bullet  or  sword 
wounds,  or  fractured  ribs  ;  wounds  of  larynx  and 
trachea,  e.g.  cut-throat ;  also  after  operations  on 
larynx,  trachea,  or  lungs,  e.g.  tracheotomy,  para- 
centesis thoracis  (by  suction),  evacuation  of 
empyema,  or  pulmonary  abscess. 

G.  Inflammations  and  Ulcerations  of  Larynx, 
Trachea,  and  Bronchi — e.g.  Tuberculosis,  syphi- 
lis, carcinoma,  foreign  bodies,  extension  of  oeso- 
phageal epithelioma. 

H.  Vicarious.  —  Haemoptysis  occurs  in  rare 
instances  at  the  menstrual  epochs  in  cases  of 
suppressed  menstruation,  or  at  the  menopause, 
or  as  the  result  of  plethora.  It  is  stated  that 
periodical  liaemoptyses  have  been  observed  to 
follow  the  removal  of  both  ovaries.  Sir  Thomas 
Watson  mentions  a  remarkable  case  of  a  woman 
who  menstruated  through  her  lungs  at  each 
monthly  period  for  forty-two  years  (from  16  to 
58  years  of  age). 

I.  Endemic  Haemoptysis — due  to  the  presence 
in  the  lungs  of  the  Distomum  pulmonale — has 
been  described  by  Drs.  Ringer  and  Manson.  Is 
endemic  in  Japan,  Korea,  and  Formosa.  The 
disease  is  characterised  by  chronic  cough  with 
expectoration  of  a  peculiar  rusty-brown  pneu- 
monic-like sputum.  The  patient  is  liable  to 
ii-regular  attacks  of  haemoptysis,  which  may  be 
profuse.  In  the  rusty-brown  sputum  there  are 
abundant  dark-brown,  thick-shelled  operculated 
ova.  They  are  oval,  smooth,  and  double  out- 
lined, measuring  from  80  to  100  /x  in  length  by 
40  to  60  jx  in  breadth.  In  the  course  of  a  month 
or  six  weeks  a  ciliated  embryo  is  developed  in 
each  ovum,  which,  on  escaping,  at  once  begins  to 
swim  about  in  the  water.  The  life-history  is 
probably  continued  in  some  fresh-water  animal, 
through  which  it  finds  its  way  back  to  man. 
Small  areas,  rather  larger  than  a  filbert — the 
so  -  called  "  burrows  "  —  are  found  scattered 
throughout  the  organ,  particularly  towards  the 
periphery.  These  "burrows  "  contain  a  number 

1  of  "  tunnels  "  filled  with  the  characteristic  rusty- 
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coloured  material,  and  each  containing  one  or 
more  small  distoma.  The  septa  between  the 
tunnels  may  break  down,  producing  a  consider- 
able cavity. 

The  distomum  pulmonale  v.  Ringeri  v. 
Westermanni  is  reddish  brown  in  colour,  oval 
in  form,  and  so  thick  and  fleshy  that  it  is 
almost  circular  in  transverse  section.  It 
measures  8  to  10  mm.  by  4  to  6  mm.,  and  is 
covered  by  minute  spines. 

Exciting  Causes  of  Hcemoptysis. — Very  often 
there  is  no  exciting  cause,  but  an  attack  is 
sometimes  determined  by  muscular  exertion,  a 
paroxysm  of  coughing,  mental  agitation,  men- 
struation, straining  at  stool,  alcoholism,  or 
extremes  of  heat  and  cold. 

Pathological  Appearances. — In  the  case  of  a 
fatal  haemoptysis  the  mucous  membrane  of  the 
air-passages  is  usually  blood-stained.  Blood  is 
found  in  the  trachea,  bronchi,  and  lungs. 
There  may  be  a  thick  cylindrical  clot  extending 
from  the  trachea  down  to  the  smaller  bronchi. 
The  blood  is  as  a  rule  most  abundant  in  the 
vicinity  of  the  ruptured  vessel,  though  it  is 
often  present  in  parts  quite  remote,  and  not 
infrequently  a  large  amount  of  blood-clot  may 
be  found  in  the  opposite  lung.  This  flooding  of 
the  sound  lung  with  blood  is  commonly  the 
cause  of  death  in  fatal  cases  by  asphyxia. 
Blood  may  even  be  found  in  the  upper  lobe  of 
the  opposite  lung,  showing  that  the  inspiratory 
efforts  have  been  powerful  enough  to  force  the 
blood  up  against  the  action  of  gravity.  As 
regards  the  heart,  it  presents  the  appearances 
characteristic  of  death  from  asphyxia  or  syncope. 
In  cases  which  recover,  the  eff'iised  blood  is 
usually  completely  absorbed  ;  but  Dr.  Reginald 
Thomson  has  shown  that  in  a  number  of  cases 
the  relics  of  blood  are  to  be  found  in  the 
presence  of  hard,  fibrinous,  pigmented  nodules. 
In  cases  of  fatal  htemoptysis  due  to  pulmonary 
embolism  we  find  large  hsemorrhagic  infarctions. 
In  cases  which  recover,  these  alter  into  hard, 
wedge-shaped  fibrinous  masses. 

Putrefactive  changes  very  rarely  occur  in  the 
effused  blood  except  in  those  cases  where  the 
haemorrhage  is  the  result  of  inhalation  of  blood 
from  the  parts  above  the  larynx  {e.g.  epistaxis 
and  mouth  operations),  when  it  is  due  to  the 
presence  of  the  accompanying  putrefactive 
organisms.^ 

'  Phthisis  ah  Hccmoptcr:.  —  Haemoptysis  was  such  .a 
common  and  striking  feature  of  consumption  that  the 
older  writers,  from  Hippocrates  downwards,  erroueously 
regarded  phthisis  itself  as  directly  due  to  infective  and 
putrefactive  changes  in  the  etfused  blood.  In  later  times 
Niemeyer  himself  reverted  to  this  old  view,  basing  his 
opinion  on  the  fact  that  sometimes  hemoptysis  is  really 
the  first  symptom,  and  also  on  the  fact  that  pyrexia  not 
uncommonly  follows  an  haemoptysis.  Since,  however,  the 
discovery  by  Koch  of  the  pathogenic  tubercle  bacillus  it 
has  been  discovered  that  this  after-pyrexia  described  by 
Niemeyer  is  in  reality  due  to  infective  tuberculous  broncho- 
pneumonia of  other  portions  of  the  lungs.  The  term  is 
therefore  a  misnomer. 


Symptomatology. — The  onset  of  an  haemoptysis 
may  be  sudden  or  preceded  by  one  or  two  days 
of  staining.  Occasionally  there  is  a  preceding 
sense  of  tightness  across  the  chest.  There  is 
usually  in  tubercidar  cases  a  previous  history 
of  cough  and  expectoration,  though  in  about  3 
per  cent  of  cases  haemoptysis  is  actually  the 
first  symptom.  It  is  to  be  noted  that  the 
onset  is  not  as  a  rule  associated  with  exertion 
or  strain,  as  one  might  suppose.  The  patient 
simply  experiences  a  tickling  sensation  about 
the  fauces,  has  a  saltish  taste  in  the  mouth,  and 
suddenly  discovers  that  his  mouth  is  full  of 
bright  blood.  The  amount  expectorated  varies 
in  quantity  from  a  mere  streak  or  staining  of 
the  sputum  to  one,  two,  or  more  pints  of  blood. 
In  early  phthisis  the  bleeding  is  usually  small  in 
amount,  but  is  liable  to  recur.  Profuse  haemo- 
ptysis generally  occurs  in  the  later  stages.  In 
Dr.  Pollock's  i-eturn  of  341  cases  of  large 
haemoptysis  12  per  cent  occurred  in  the  first 
stage,  41  per  cent  in  the  second,  and  46  per 
cent  in  the  third.  The  blood  is  generally  bright 
red  and  frothy,  but  when  very  profuse  is  often 
dark  and  clotted,  especially  if  it  has  gradually 
accumulated  in  pulmonary  cavities  or  bronchial 
tubes.  When  the  flow  is  not  excessive  the 
blood  is  often  mixed  with  sputum.  Blood-casts 
of  the  smaller  bronchi  are  occasionally  ex- 
pectorated. Usually  the  expectoration  remains 
blood-stained  for  some  days  after,  or  there  are 
brownish-black  specks  in  the  sputum. 

In  the  case  of  a  profuse  haemoptysis  the 
patient  is  generally  greatly  alarmed — the  face 
is  pallid  and  bedewed  with  sweat ;  there  is  faint- 
ness,  feeble  pulse,  and  coldness  of  extremities. 
The  blood  is  brought  up  with  a  frequent  short 
cough,  and  the  patient  may  continue  to  bring  it 
up  for  some  hours.  In  severe  cases  blood  may 
pour  out  at  the  mouth  and  nose,  and  may 
rapidly  fill  a  fairly  large  porringer  (or  small 
basin).  Some  of  the  blood  is  often  swallowed, 
and  is  either  vomited  or  passed  per  rectum. 
Owing  to  the  collapsed  condition  of  the  patient 
the  temperature  becomes  subnormal.  When 
the  shock  has  passed  off"  the  temperature  rises 
generally  within  twelve  hours  to  normal  or  to 
its  original  height  before  the  haemorrhage 
occurred.  In  a  few  instances  a  high  tempera- 
ture may  be  observed  for  some  time  afterwards, 
due  probably  to  the  formation  of  foci  of  infective 
broncho-pneumonia,  the  result  of  insufflation  of 
the  lungs  with  blood  charged  with  micro- 
organisms from  the  cavities  and  softened  areas. 
Dr.  Williams  regards  this  after-pyrexia  as  of  ill 
omen.  It  may  be  some  time  before  the  patient 
recovers  from  the  mental  depression  and  from 
the  ever-present  dread  of  its  recurrence.  The 
majority  of  all  cases  do  tend  to  recur.  The 
term  luemorrhagic  phthisis  has  been  applied  to 
those  cases  where  haemorrhage  is  a  constant  and 
frequent  phenomenon.  This  frequent  recurrence 
may  be  explained  by  the  supposition  that  the 
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rent  in  the  wall  of  the  artery  or  aneurysm  has 
only  undergone  partial  repair. 

It  may  be  here  noted  that  it  is  quite  possible 
for  a  fatal  hajmorrhage  to  occur  into  a  large 
cavity  without  any  blood  being  expectorated 
at  all. 

As  regards  the  examination  of  the  chest  it  is 
very  important  to  remember  that  for  some  time 
after  a  severe  haemoptysis  the  patient  should  be 
disturbed  as  little  as  possible.  He  should  not 
be  asked  to  take  a  deep  breath  or  to  cough  or 
speak,  and  the  chest  should  on  no  account  be 
percussed.  The  lungs  may  be  auscultated 
during  tranquil  respiration  Avithout  risk.  In 
addition  to  the  signs  of  the  accompanying  lung 
disease  one  can  often  hear  fine  moist  crepitant 
rales  over  the  area  of  effusion,  and,  according  to 
Laennec,  these  are  frequently  audible  in  the 
vicinity  of  (just  above)  the  roots  of  the  lungs. 
These  may  persist  for  some  days,  or  even 
weeks. 

Differential  Diagnosis. — A.  Differentiation 
of  the  various  causal  Conditions  that  lead  to 
Haemoptysis. — They  are  as  a  rule  readily  dis- 
tinguished by  their  associated  symptoms  and 
clinical  features.  Owing  to  its  extremely 
frequent  occurrence  in  connection  with  phthisis 
the  presumption  in  the  absence  of  heart  disease 
is  always  in  favour  of  tuberculosis,  even  although 
no  physical  signs  of  pulmonary  disease  can  be 
detected.  On  the  other  hand,  if  a  presystolic 
murmur  is  heard  at  the  cardiac  apex  we  can 
generally  dismiss  all  idea  of  phthisis,  as  mitral 
stenosis  and  pulmonary  tuberculosis  very  rarely 
coexist.  The  following  points  may  also  be 
noted  : — The  sputum  in  acute  pneumonia  has 
the  well-known  rusty  colour;  in  gangrene  it 
frequently  resembles  pi-une  juice  ;  in  carcinoma 
it  has  been  likened  to  red  currant  jelly ;  in  pul- 
monary oedema  it  consists  of  a  sero-sanguineous 
fluid ;  in  brown  induration  of  the  lung,  and  in 
a  pulmonary  apoplexy  of  some  standing,  it  may 
be  of  a  dark  brown  colour,  owing  to  the  presence 
of  hsematoidin  crystals. 

B.  Diagnosis  from  other  HcBmorrhages. — (1) 
Hoematemesis. — In  haematemesis  there  is  usually 
a  history  of  dyspepsia,  and  there  is  often 
accompanying  pain  in  the  epigastrium.  The 
blood  is  acid  in  reaction  from  admixture  with 
gastric  juice ;  it  is  dark  in  colour,  and  more  or 
less  altered  by  the  gastric  juice.  It  is  preceded 
by  nausea,  and  comes  up  with  vomiting,  and 
may  be  mixed  with  food.  The  blood  is  brought 
up  all  at  once,  and  not  in  successive  mouthfuls ; 
faintness  often  precedes  the  haemorrhage ;  sub- 
sequent cofFee-ground  vomit  and  tarry  motions. 
In  haemoptysis,  on  the  other  hand,  there  is 
often  an  antecedent  history  of  cough  or  other 
pulmonary  symptoms.  The  blood  comes  up 
with  coughing.  It  is  alkaline  in  reaction,  is 
bright  red  and  frothy,  and  mixed  with  mucus. 
There  are  often  air-bubbles  in  the  coagulum; 
there  are  occasionally  blood  moulds   of  the 


smaller  bronchi.  It  is  preceded  often  by  a 
tickling  sensation  in  the  throat ;  is  generally 
followed  for  some  days  by  stained  sputum  (this 
is  probably  the  most  important  diagnostic 
point) ;  the  haemoptysis  is  generally  repeated  ; 
microscopic  examination  may  reveal  tubercle 
bacilli,  elastic  fibres,  or  pulmonary  epithelium. 
(In  primary  haemoptysis  the  expectorated  blood 
should  always  be  stained  for  bacilli.) 

The  following  points  must  be  noted  in  order 
to  guard  against  possible  fallacies  : — The  act  of 
vomiting  may  excite  coughing,  and  vice  versa ; 
there  may  be  no  cough  at  the  first  appearance 
of  haemoptysis ;  blood  from  the  lungs  may  be 
swallowed,  producing  secondary  haematemesis 
and  melaena  ;  and  haematemesis  may  occur  from 
rupture  of  varicose  veins  at  the  lower  end  of 
oesophagus  as  a  symptom  of  hepatic  cirrhosis. 

(2)  Epistaxis.  —  In  nasal  haemorrhage  blood 
may  pass  back  into  the  pharynx  and  be  ex- 
pectorated. Anterior  and  posterior  rhinoscopy 
may  be  necessary  to  decide  whether  the  haemor- 
rhage arises  in  the  nose  or  posterior  nasal  space. 
Haemoptysis  has  been  known  to  occur  in  con- 
nection with  undue  vascularity  of  the  inferior 
turbinated  bones  without  epistaxis. 

(3)  Hcemorrhage  from  Throat  or  hack  of 
Tongue. — Haemoptysis  to  any  extent  from  this 
cause  is  very  rare.  Streaks  of  blood  are  occa- 
sionally o})served  in  the  expectoration  accom- 
panying some  minor  diseases  of  the  pharynx. 
Sometimes  the  presence  of  blood  in  the  mouth 
on  rising  from  sleep  has  been  observed  in  varix 
of  the  tongue,  mouth,  and  pharynx.  In  this 
connection  it  may  be  noted  that  real  hfemoptysis 
in  childhood  is  rare,  even  in  ca.jes  of  pulmonary 
tuberculosis.  When  a  young  child  does  spit  up 
blood  it  is  generally  owing  to  the  violence  of 
the  coughing,  as  in  the  paroxysms  of  whooping- 
cough,  and  often  comes  from  the  throat,  nose, 
or  gums,  and  occasionally  from  an  ulcer  of  the 
frenum  linguae. 

(4)  tipurioihs  U(smoptysis  and  Malingering. — - 
Neurotic  anaemic  girls  often  speak  of  finding 
blood  on  their  pillows  on  waking,  or  of  their 
mouths  being  filled  with  blood  in  the  morning. 
They  acquire  the  habit  of  sucking  their  cheek 
or  gums.  The  latter  are  seen  to  be  pale, 
spongy,  and  exuding  blood.  The  sputum  in 
these  cases  is  generally,  according  to  Dr. 
Wagner,  of  a  pale  red  colour,  not  so  bright  as 
in  ordinary  haemoptysis,  and  on  settling  some- 
times presents  a  reddish-brown  sediment.  The 
blood  is  mixed  with  saliva,  but  contains  no 
cylindrical  or  ciliated  epithelium.  The  blood 
only  appears  in  the  morning,  and  there  arc  no 
physical  signs  in  the  lungs. 

Malingerers  may  produce  blood  in  the  same 
way,  or  may  actually  add  blood  derived  from 
another  source.  The  late  Professor  Hughes 
Bennett  discovered  a  case  of  malingering  by 
examination  of  the  blood  with  the  microscope. 
The  corpuscles  were  oval  instead  of  round,  thus 
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proving  that  they  did  not  come  from  a  mam- 
malian source  at  all. 

Prognosis. — Hjemoptysis  is  very  rarely  fatal. 
In  the  large  proportion  of  cases  there  is  a 
tendency  to  spontaneous  arrest  of  the  haemor- 
rhage. Dr.  Samuel  West  states  that  the 
mortality  from  hfcmoptysis  in  phthisis  is  less 
than  3  per  cent.  Sometimes  an  hajmoptysis 
occui's  without  warning,  continues  for  a  few 
days,  and  then  disappears,  leaving  no  traces 
behind,  and  no  physical  signs  develop.  In  all 
probability,  however,  there  has  really  been  in 
these  cases  a  tubercular  focns,  which  has 
cicatrised  and  healed  up.  Such  foci  at  one 
or  other  apex  are  frequently  found  post-mortem. 
Of  4000  cases  of  ha;moptysis  observed  at  Bromp- 
ton  Hospital  the  quantity  in  69  per  cent  was 
under  5ss.  Still  profuse  and  repeated  hfemo- 
ptysis  must  always  be  regarded  as  a  grave 
condition.  The  large  majority  of  fatal  cases 
occur  in  the  stage  of  excavation,  and  are  due  to 
the  rupture  of  a  pulmonary  aneurysm.  Fatal 
haemoptysis  is  more  common  in  males  than  in 
females,  and  is  rare  in  the  case  of  children  and 
old  people,  though  the  writer  has  seen  in  the 
Royal  Chest  Hospital  a  fatal  termination  in  the 
case  of  a  child  under  three  years  of  age.  Dr. 
Reginald  Thomson  says  that  fatal  htemoptysis 
is  more  common  in  the  siunmer  months — June 
and  July.  Death  is  due,  in  the  majority  of 
cases,  to  asphyxia  from  regurgitation  of  blood 
into  the  bronchial  tubes,  more  particularly  of 
tlie  sound  lung.  The  patient  is  practically 
drowned  in  his  own  blood.  In  a  few  cases  death 
is  due  to  syncope. 

As  regards  the  influence  of  haemoptysis  on 
the  progress  of  pulmonary  tuberculosis  opinions 
vary  somewhat.  The  laity  very  often  regard 
spitting  of  blood  in  quantity  as  "  the  beginning 
of  the  end."  There  is  certainly  no  clinical 
evidence  in  support  of  such  a  view.  Dr. 
Pollock,  in  his  Elements  of  Frognosis  in  Phthisis, 
says  haemoptysis,  even  if  profuse,  may  have  no 
appi'eciable  eiTect  on  the  subsequent  health  of 
the  individual.  In  not  a  few  cases  the  effects 
seem  actually  beneficial.  It  is  easy  to  under- 
stand that  this  is  the  case  in  htcmoptysis  due  to 
chronic  pulmonary  congestion  by  acting  as  a 
safety-valve.  May  it  not  occasionally  act  in  a 
similar  way  in  the  acute  pulmonary  hyperaemias 
of  pneumonia  and  early  tuberculosis  ?  Certainly 
one  frequently  sees  cases  of  recurring  haemoptysis 
with  practically  no  chest  symptoms  and  little  if 
any  deterioration  of  the  general  health.  Dr. 
Williams,  after  careful  observation,  expresses 
the  opinion  that  the  influence  of  haemoptysis  in 
the  first  stage  is  nil,  whereas  haemoptysis  occiu'- 
ring  in  the  second  and  third  stages  curtails  the 
average  duration  of  the  disease. 

It  must  also  be  remembered  that  a  certain 
proportion  of  cases  of  chronic  phthisis  may 
assiniie  a  subacute  progressive  character  after 
an  haemoptysis  has  occurred.    This,  as  already 


explained,  is  probably  due  to  the  onset  of 
secondary  infective  broncho-pneumonia. 

Treatment. — The  indications  are  twofold  : — 
A.  Promote  thrombosis,  which  is  the  natural 
process  of  repair,  by  lowering  the  blood-pressure 
in  the  pulmonary  artery.  In  this  way  we  arrest 
the  bleeding.  B.  Prevent  as  far  as  possible  the 
regurgitation  of  blood  into  the  neighbouring 
bronchi,  and  more  particularly  into  the  bronchus 
leading  to  the  opposite  lung ;  and  promote  its 
expulsion  therefrom  in  the  event  of  its  occurrence. 
In  this  way  we  generally  minimise  the  im- 
mediate danger  of  fatal  asphyxia,  and  also 
prevent  the  later  occurrence  of  infective  broncho- 
pneumonia. 

A.  Thrombosis  is  promoted  by  the  following- 
means  : — ( 1 )  Rest — Fulfils  all  therapeutic  indica- 
tions, and  is  much  the  most  important  of  the 
cardiac  sedatives.  Nothing  more  is  required  in 
mild  cases.  The  syncopal  condition  of  the 
patient  also  acts  as  an  excellent  cardiac  de- 
pressant. Rest  ought  to  be  as  absolute  as 
possible — general,  local  (cardiac  and  respiratory), 
and  mental.  The  patient  is  confined  to  bed  in 
a  cool,  airy  room,  is  kept  quiet  and  undisturbed, 
is  lightly  clad,  in  severe  cases  is  forbidden  to 
speak  above  a  whisper,  is  only  asked  essential 
questions ;  the  cough  is  checked  by  sucking 
pieces  of  ice  or  by  a  sedative  linctus.  Dr. 
Mitchell  Bruce  lays  stress  on  the  mental  aspect 
of  the  question,  and  makes  a  point  of  reassuring 
the  patient  by  a  few  encouraging  words.  He  is 
requested  to  lie  as  still  as  possible.  In  the 
European  sanatoria  ligature  of  the  extremities 
is  frequently  carried  out  with  the  view  of 
diminishing  the  influx  of  blood  into  the  lungs, 
and  so  checking  the  haemorrhage.  A  special 
apparatus  is  employed,  but  the  same  eftect  can 
be  produced  by  a  tight  bandaging  of  the  upper 
arms  and  thighs. 

(2)  Opium — Is  by  far  the  most  important 
drug  in  the  treatment  of  haemoptysis.  It  acts 
as  a  cardiac  and  respiratory  sedative  and 
depressant,  checks  the  cough,  allays  the  general 
restlessness,  soothes  the  mental  distress  and 
agitation,  and  promotes  sleep.  The  best  method 
of  administration  is  by  a  subcutaneous  injection 
of  morphia  (gr.  {-gr.  \),  which  may  have  to  be 
repeated  once  or  even  twice.  Some  physicians 
recommend  a  combined  injection  of  morphia 
(gr.  \)  and  atropine  (gr.  yiy). 

(3)  Low  Diet. — Nothing  is  given  for  some 
hours  except  small  pieces  of  ice  to  suck  at 
considerable  intervals,  so  as  to  prevent  flatulence 
with  its  accompanying  restlessness.  The  suck- 
ing of  ice  relieves  the  thirst  as  well  as  the 
cough,  and  likewise  calms  the  patient's  anxiety 
by  giving  him  the  feeling  that  something 
definite  is  being  done  for  his  relief.  After  a 
little  time  iced  milk  is  given  in  tablespoonful 
doses  and  gradually  increased  in  quantity. 
Everything  must  be  cold.  Cold  milk,  cold  meat 
jelly  or  essence,  with  a  little  bread  and  butter, 
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is  iisually  sufficient  for  the  first  few  days,  along 
with,  it  may  be,  a  little  pounded  meat  and 
milk  pudding.  Alcoholic  stimulants  must  be 
strictly  avoided,  except  in  the  rare  instances 
where  there  is  danger  of  syncope.  The  pulse 
must  be  carefully  watched. 

(4)  Saline  Purgatives.  —  These  lower  the 
blood-pressure  by  acting  as  derivatives.  Dr. 
Kingston  Fowler  recommends  one  drachm  of 
sulphate  of  magnesia  with  20  grains  of  sulphate 
of  soda  given  every  four  hours. 

(5)  Ice-hag  to  Chest — Is  now  little  used.  Has 
probably  no  effect  on  the  ruptured  vessels,  but 
if  applied  over  the  prsecordial  region  may  have 
some  effect  in  lessening  the  cardiac  excitability. 

(6)  Other  Medicinal  Remedies.  —  (a)  Astrin- 
gents.— Though  used  extensively  by  the  older 
school  of  practitioners,  their  value  is  exceedingly 
doubtful.  Ergot,  which  is  undoubtedly  a 
valuable  drug  in  uterine  haemorrhage,  has  the 
greatest  reputation,  while  hazeline,  gallic  acid, 
and  turpentine  are  also  employed.  Sir  R. 
Douglas  Powell  speaks  well  of  acetate  of  lead 
in  combination  with  dilute  sulphuric  acid. 
Hydrastis  Canadensis  is  used  by  some  American 
physicians.  It  is  not  easy  to  understand  what 
effect  such  astringents  can  possibly  have  on  an 
ulcerated  vessel  or  ruptured  aneurysm.  Indeed, 
Bradford  and  Dean  have  shown  that  ergot  and 
hazeline  actually  raise  the  blood-pressure  in  the 
pulmonary  circulation.  Clinical  experience  is 
also  against  the  use  of  these  remedies.  During 
the  writer's  term  of  office  as  house  physician  at 
Brompton  Hospital  he  was  never  once  called 
upon  to  administer  ergot  or  any  other  astringent. 
They  are  better  withheld  altogether,  as  they 
derange  digestion  and  induce  constipation. 
{h)  Aconite  has  been  recommended  by  Dr. 
Andrew  on  the  ground  that  it  lowers  the  blood- 
pressure  in  the  pulmonary  circulation  (Bradford 
and  Dean). 

B.  The  prevention  of  the  regurgitation  of 
blood  and  its  subsequent  exjDulsion  in  the  event 
of  its  occurrence  are  secured  by  the  following- 
means  : — 

(1)  Position  of  the  Patient. — This  is  of  the 
utmost  importance.  The  patient,  on  the  occur- 
rence of  a  severe  hsemoptysis,  should  be 
immediately  turned  and  made  to  lie  on  the 
affected  or  most  affected  side.  It  is  the  corre- 
sponding lung  that  is  the  source  of  the 
haemorrhage.  If  this  is  done,  then  any  regurgita- 
tion of  blood  that  may  occur  will,  owing  to 
gravity,  take  place  from  the  trachea  into  the 
bronchus  of  the  affected  lung,  where  it  will  do 
little  harm,  as  that  lung  is  largely  functionless, 
especially  in  the  stage  of  excavation,  when 
profuse  hsemoptysis  is  so  common.  On  the 
other  hand,  if,  on  the  incidence  of  the  haemo- 
ptysis, the  patient  happens  to  be  lying  on  his 
sound  side,  the  blood  will  regurgitate  from  the 
trachea  into  the  bronchus  leading  down  to  the 
healthy  functioning  lung,  and  breathing  becomes 


almost  impossible.  If  the  patient  be  lying  on 
his  back  the  blood  will  regurgitate  into  both 
lungs.  In  the  writer's  opinion,  flooding  of  the 
sound  lung  with  regurgitated  blood  is  the  most 
common  cause  of  fatal  asphyxia,  a  result  which 
would  often  be  avoided  were  this  rule  always 
attended  to.  The  writer,  while  house  physician 
at  Brompton  Hospital,^  was  in  the  habit  of 
writing  the  letters  B.  or  L.,  as  the  case  might  be, 
on  the  bed  cards  of  all  the  cases  of  phthisis  to 
indicate  the  affected  or  most  affected  side.  The 
charge  nurses  had  instructions,  in  the  event  of 
a  haemoptysis,  to  immediately  turn  the  patient 
on  the  affected  side.  In  spite  of  the  fact  that 
there  were  numerous  cases  of  profuse  haemoptysis, 
not  a  single  fatal  termination  occurred  during 
his  term  of  office.  The  patient's  friends  should 
be  told  of  the  importance  of  position. 

(2)  Morphia,  by  checking  the  cough,  soothing 
the  restlessness,  and  calming  the  mental  distress, 
does  much  to  diminish  the  frequent  inspiratory 
efforts  which  conduce  to  regurgitation. 

(3)  Artificial  Respiration. —  If  there  is 
threatened  asphyxia  from  flooding  of  the  lungs 
with  regurgitated  blood,  it  is  advisable  at  once 
to  have  recourse  to  some  form  of  artificial 
respiration,  with  the  patient  lying  on  the 
affected  side.  Such  a  case  occurred  at  Brompton 
Hospital,  where,  by  the  use  of  Sylvester's 
method  of  artificial  respiration,  the  writer 
succeeded  in  getting  most  of  the  blood  ejected, 
with  consequent  speedy  recoveiy,  and  this  too 
after  the  patient's  condition  had  been  pronounced 
hopeless  by  the  physician  in  charge  who 
happened  to  be  present  when  the  haemoptysis 
occurred. 

(4)  Stimulating  Expectorants. — After  a  day  or 
two  it  is  often  advisable  to  give  small  doses  of 
ipecacuanha,  squills,  or  ammonium  carbonate, 
in  order  to  assist  in  the  expulsion  of  the  small 
relics  of  blood  from  the  minuter  bronchi.  There 
is  thus  less  likelihood  of  a  siibsequent  infective 
broncho-pneumonia. 

After-treatment  and  Prophylaxis. — Diet  should 
be  sparing,  and  alcoholic  stimulants  avoided  for 
some  weeks.  The  patient  may  be  allowed  to 
get  up  after  the  sputum  has  been  free  from 
staining  for  a  few  days.  Should  take  occasional 
laxatives  and  carefully  avoid  all  excessive 
exertioti.  Ferruginous  remedies  and  tonics  may 
be  necessary  to  counteract  the  an;emia  and 
associated  debility.  Primary  hiemoptysis  is  a 
warning  of  incipient  lung  disease,  and  therefore 
a  change  of  climate  is  indicated  as  soon  as  the 
patient  can  bear  the  journey.  Traube  spoke 
highly  of  the  value  of  respiratory  exercises  as  a 
preventive  measure  in  cases  of  chronic  recurring 
haemoptysis  associated  ^\■ith  congestion  of  the 
respiratory  organs. 

1  Brompton  Hospital  is  the  largest  cousuniptioii 
hospital  in  Great  Britain.  There  is  provision  for  350 
patients,  of  which  80  per  cent  are  cases  of  pulmonary 
tuberculosis. 
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Curettage,  Uterine  {Indications) ;  Embolism  ; 
Enemata  {Saline,   Uses) ;   First  Aid  {Sundry 
Accidents,   Haemorrhage);    G all-Bladder  and 
Bile  Ducts,  Diseases  of  {Injuries,  Ulceration  and 
Sequela:,  Haemorrhage) ;  H^ematemesis  ;  H.ema- 
turia;  H^emoglobinuria;  Haemophilia;  H/Emo- 
PTYSis ;    Heredity   {Haemophilia) ;  Hysteria 
{Digestive  Disorders,  Hmnatemesis) ;  Intestines, 
Diseases  of  {Tuberculous  Ulcers) ;  Intestines, 
Surgical  Affections  of  ( Obstruction,  Diagnosis, 
Intussusception) ;  Kidney,  Surgical  Affections 
OF  {Stone,  Symptoms) ;  Labour  in  Multiple 
Pregnancy  {Management,  Third  Stage,  Haemor- 
rhage) ;   Labour,  Post-Partum  Haemorrhage  ; 
Labour,  Injuries  to  the  Generative  Organs  ; 
Labour,     Operations     {Ccesarean     Section) ; 
Larynx,  Acute  and  Chronic  Inflammations 
{Laryngeal  Haemorrhage) ;  Larynx,  Malignant 
Disease     of    {Symptoms) ;  Leucocyth^emia 
{Symptoms) ;  Leucocytosis  {Post-Hoemorrhagic) ; 
Liver,  Diseases  of  {Cirrhosis,  Symptoms  ;  Acute 
Yellow  Atrophy,  Symptoms) ;  Lungs,  Vascular 
Disorders  ;    Malaria    {Sequelce) ;  Mammary 
Gland,    Diseases    {Inflammatory  Affections, 
Mastitis  of  Adolescence,  Vicarious  Haemorrhages) ; 
Mediastinum  {Groiuths,  Diagnosis,  Hcemorrhage 
into     Mediastinum) ;      Medicine,  Forensic 
{Wounds);     MELiENA ;     Meninges     of  the 
Cerebrum  ( Vascular  Disturbances) ;  ]\Ienstrua- 
tion   and   its   Disorders   {Menorrhagia  and 
Metrorrhagia);  Muscles,  Diseases  of  {Vascular 
Disturbances);  Nails,  Affections  of  {Anomalous, 
HcBmorrhages  into  Nail  Substance) ;  Nephritis  ; 
New-Born    Infant    {Diseases,  Buhl's  Disease, 
etc.) ;  Obesity  {Adiposis  Dolorosa,  Symptoms) ; 
Oesophagus    ( Wounds,    Inflammation) ;  Pan- 
creas, Diseases  of  {Hemorrhage) ;  Paralysis 
{Acute  Anterior  Poliomyelitis,  IIcBmorrhage  into 
Spinal    Cord) ;     Pelvis,    H^ematocele  and 
HiEMATOMA  ;  Pharynx,  Examination  of  {Iloemor- 
rhages) ;    Pregnancy,  Pathology,  Ovum  and 
Decidua  {Affections  of  Decidva) ;  Pregnancy, 


Diseases  of  Placenta  and  Cord  {Hcemorrhages) ; 
Pregnancy,  Affections  of  Generative  Organs 
{Cancer  of  Uterus);  Pregnancy,  Hemorrhage 
{Antepartum,  Varieties) ;  Pulse  {Frequency, 
Significance) ;  Retina  and  Optic  Nerve 
{Retina,  Hcemorrhages) ;  Rheumatism,  Rheu- 
matoid Arthritis  {Clinical  Characters,  Sub- 
acute and  Chronic  Varieties) ;  Scarlet  Fever 
{Complications,  Hoematuria);  Scurvy  {Infantile) ; 
Scurvy  {in  Adults) ;  Smallpox  {Clinical  Varia- 
tions, Variola  Hcemorrhagica) ;  Spinal  Cord, 
Medical  {Morbid  Anatomy,  Vascular  Lesions) ; 
Stomach  and  Duodenum,  Diseases  of  {Morbid 
Anatomy,  Ulceration ;  Special  Symptomatology, 
Ulcer,  Cancer) ;  Teeth  {Extraction,  Hmmor- 
rhage) ;  Temperature  {Alterations,  Depression, 
Causes) ;  Typhoid  Fever  {Complications  and 
Sequelae,  Haemorrhages,  Various)  ;  Umbilicus, 
Diseases  of  {Haemorrliage) ;  Uterus,  Mal- 
formations op  {Atresia  Vaginae,  Treatment, 
HceviorrJmge  during) ;  Uterus,  Displacements 
of  {Retroversion,  Symptoms) ;  Uterus,  In- 
flammations OF  {Endometritis,  Symptoms) ; 
Uterus,  Non-Malignant  Tumours  {Symptoms) ; 
Uterus,  Malignant  Tumours  of  {Symp>toms)  ; 
Vitreous  Humour,  Diseases  of  {Ilmmorrhage)  ; 
Whooping-Cough  {Complications  and  Sequelae, 
HcBmorrhages) ;  Yellow  Fever  {Clinical 
History,  Haemorrhages). 

Hemorrhage  is  always  present  when  a  blood- 
vessel is  wounded,  and  the  loss  of  blood  may  bo 
so  trivial  as  to  give  rise  to  no  definite  constitu- 
tional effect,  or  so  severe  in  case  of  wound  of 
one  of  the  largest  arteries  as  to  prove  rapidly 
fatal.  The  blood  may  escape  externally  through 
an  open  wound,  or  may  become  extravasated 
subcutaneously,  or  into  one  of  the  great  cavities 
of  the  body.  A  patient  may  die  from  haemor- 
rhage without  one  drop  of  blood  being  shed 
external  to  the  body,  e.g.  intraperitoneal 
haemorrhage.  The  main  considerations  in  esti- 
mating the  danger  of  a  severe  haemorrhage  are 
the  quantity  of  blood  lost  by  the  individual  and 
the  rapidity  with  which  the  hijemorrhage  occurs. 
Of  all  surgical  emergencies  there  is  none  more 
urgent,  and  none  which  makes  greater  demand 
upon  the  judgment  and  presence  of  mind  of  the 
surgeon  than  a  rapid  and  severe  haemorrhage, 
and  upon  its  proper  treatment  the  life  of  the 
patient  entirely  depends. 

It  is  customary  to  describe  four  varieties  of 
haemorrhage,  classified  according  to  the  source 
of  the  htemorrhage,  viz.  arterial,  venous,  capil- 
lary, and  parenchymatous.  In  addition  to  the 
above  we  distinguish,  according  to  the  time  of 
the  occurrence  of  the  bleeding,  (a)  primary  ; 
(6)  reactionary,  intermediary  or  consecutive ; 
and  (c)  secondary  haemorrhage. 

1.  Arterial  H;cniorrhage. — In  this  variety  the 
blood  is  bright  red  (oxygenated),  and  escapes  in 
jets  from  the  wounded  artery  synchronously 
with  the  beats  of  the  heart.    It  is  to  be  borne 
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in  mind,  however,  that  in  patients  who  are 
deeply  ansesthetised  or  suffering  from  partial 
asphyxia  the  blood  escaping  from  a  wounded 
artery  may  be  dark-coloured. 

2.  Venous  haemorrhage  is  characterised  by 
the  dark  colour  of  the  blood  and  by  its  flowing 
in  a  continuous  stream,  due  to  the  absence  in 
the  veins  of  the  impulse  of  the  heart-beat.  In 
general  the  walls  of  the  vein  collapse. 

3.  Capillary  haemorrhage  is  characterised  by 
the  oozing  of  blood  from  several  points  of  the 
wounded  surface.  The  amount  of  blood  lost  at 
each  bleeding  point  is  but  small,  and  it  is  only 
rarely  when  this  variety  of  hsemorrhage  persists 
for  several  hours  that  the  amount  of  blood  lost 
is  sufficiently  considerable  to  place  life  in  danger. 
Owing  to  the  fact  that  the  capillaries  in  the 
mucous  membranes  are  larger  and  more  abund- 
ant than  those  of  the  skin,  htemorrhages  from 
the  former  are  apt  to  be  more  troublesome  than 
from  cutaneous  wounds. 

4.  Parenchymatous  hsemorrhage  is  chiefly  char- 
acterised by  its  occurrence  in  parts  or  organs 
which  present  structural  peculiarities,  for  ex- 
ample in  erectile  tissue,  where  little  arteries 
open  directly  into  veins  without  the  intermedia- 
tion of  capillaries,  as  in  the  erectile  tissue  of 
the  genitalia  and  in  the  spleen.  It  is  also  to 
be  observed  in  parts  whose  normal  vascular 
condition  is  altered,  particularly  by  thrombosis 
and  malignant  infiltration. 

A.  Primary  hsemorrhage  occurs  immediately 
upon  receipt  of  the  injury  to  the  vessel.  It 
may,  of  course,  present  the  characteristics  of 
any  of  the  above-described  anatomical  varieties 
of  haemorrhage. 

B.  Reactionary,  intermediary,  or  consecutive 
haemorrhage  occurs  after  the  establishment  of 
the  period  of  reaction,  i.e.  usually  within  the 
first  twenty-four  hours  after  the  receipt  of  an 
injury  or  after  a  surgical  operation.  It  is  due 
generally  either  to  the  slipping  of  a  ligature  or 
to  the  increasing  blood-pressure  forcing  out  of 
the  injured  vessels  the  coagula  which  plug  their 
divided  ends. 

C.  Secondary  haemorrhage  occurs  after  the 
expiration  of  at  least  twenty-four  hours  from 
the  time  of  the  injury.  It  is  most  frequently 
observed  from  the  sixth  to  the  fifteenth  day. 
It  usually  occurs  in  a  suppurating  wound,  and 
is  caused  by  ulceration  of  the  walls  of  the  vessel, 
the  result  of  a  septic  arteritis  ;  very  rarely  is  it 
due  in  an  aseptic  wound  to  the  too  rapid  absorp- 
tion of  a  catgut  ligature  or  to  incomplete  repair 
in  the  injured  artery.  Secondary  haemorrhage, 
in  olden  days  a  frequent  and  very  serious  occur- 
rence, has  now,  thanks  to  surgical  cleanliness, 
become  a  rare  wound  complication. 

Constitutional  Symptoms  of  Haemorrhage. 
— A  patient  suffering  from  severe  hsemorrhage 
presents  the  following  appearance.  He  is  pallid, 
cold,  and  yet  beads  of  perspiration  abound,  the 
lips  are  blanched,  but  show  a  faint  lividity,  the 


pulse  feeble,  quick,  and  small,  and  perceptible 
only  perhaps  in  the  large  arteries.  The  breath- 
ing is  irregular  and  quickened,  the  alae  nasi 
dilate, .  and  complaint  is  made  of  shortness  of 
breath,  the  temperature  is  below  normal,  con- 
vulsive movements,  marked  restlessness,  and 
vomiting  may  occur.  There  are  generally  ab- 
normal sensations  of  sight  and  hearing,  as  flashes 
of  light,  a  somid  as  of  rushing  water,  or  buzzing 
in  the  ears,  and  in  extreme  cases  syncope,  un- 
consciousness, and  death  may  supervene. 

Whilst  the  quantity  of  blood  lost  and  the 
rapidity  with  which  the  hajmorrhage  occurs  are, 
as  above  stated,  the  main  considerations,  other 
factors  have  to  be  taken  into  account;  thus 
aged  persons,  and  very  young  children,  stand 
the  loss  of  blood  badly,  but  they  differ  markedly 
in  their  recuperative  power — children  recovering 
in  cases  not  rapidly  fatal  (luickly  and  thoroughly, 
aged  people  much  more  slowly,  and  indeed  rarely 
completely. 

Women  at  the  period  of  parturition  recover 
from  hsemorrhages  which  at  any  other  time 
would  almost  certainly  prove  fatal. 

Hoemorrhagic  Fever. — After  a  serious  hsemor- 
rhage the  patient  frequently  presents  the  con- 
dition known  as  haemorrhagic  fever,  in  which 
are  found  acceleration  and  sometimes  irregu- 
larity of  the  pulse-rate,  elevation  of  temperature, 
extreme  thirst,  diminution  of  the  quantity  of 
urine  passed  per  diem,  and  low  muttering  quiet 
delirium.  This  condition,  formerly  held  to  be 
due  to  septic  absorption,  is  now  generally  believed 
to  be  in  great  part  due  to  insufticient  supply  of 
blood  to  the  great  nerve-centres. 

Spontaneous  Arrest  of  Haemorrhage.  — 
Fortunately  in  the  great  majority  of  cases 
natural  processes  stay  the  blood  flow  before  the 
haemorrhage  proves  fatal.  If  an  artery  be 
divided  completely,  it,  owing  to  its  elasticity, 
retracts,  and  its  muscular  coat  contracting 
narrows  or  even  closes  the  open  wound  in  the 
vessel.  In  this  way  the  loss  of  blood  is  lessened 
or  arrested,  and  coagulation  at  the  seat  of  injury 
is  favoured.  In  small  arteries  muscular  con- 
traction may  suflice  of  itself  to  completely  arrest 
the  hsemorrhage.  Cardiac  syncope  not  infre- 
quently, by  diminishing  the  pressure  of  the  blood 
in  the  artery,  acts  as  a  potent  factor  in  arresting 
hsemorrhage.  Coagulation  of  the  blood  is  also 
aided  by  the  exposure  of  the  blood  to  atmo- 
spheric influences,  and  to  the  curling  in  towards 
the  lumen  of  the  vessel  of  its  middle  and  internal 
coats.  All  the  above  factors  aid  in  bringing 
about  the  formation  of  a  blood-clot,  which  lies 
inside  the  sheath  of  the  vessel,  and  is  applied 
to  the  end  of  the  divided  artery,  constituting 
the  "  temporary  external  coagulum."  A  second 
blood  coagulum  now  forms  within  the  lumen  of 
the  severed  vessel.  This,  which  is  known  as 
the  "internal  coagulum,"  frequently  extends 
upwards  as  far  as  the  next  large  branch  of  the 
vessel.     The    external  coagulum  becomes  in 
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course  of  time  entirely  absorbed,  whilst  as  the 
result  of  the  subsequent  organisation  of  the 
internal  coagulum  the  artery  becomes  completely 
obliterated  at  the  seat  of  injury.  In  lacerated 
wounds  of  arteries  the  middle  and  internal  coats 
curl  upwards  and  inwards  into  the  lumen  of  the 
vessel,  and  the  external  coat  and  sheath  become 
twisted  over  the  opening.  Hence  the  fact  that 
lacerated  wounds  of  vessels  scarcely  bleed  appre- 
ciably. In  wounds  of  veins  retraction  and  con- 
traction are  not  so  perceptible  as  in  the  case  of 
divided  arteries,  but  the  collapse  of  the  wall 
of  the  vein  greatly  aids  the  formation  of  a 
coagulum. 

Diagnosis  of  Hemorrhage.  —  When  the 
blood  escapes  externally  no  difficulty  in  making 
a  diagnosis  of  haemorrhage  can  occur.  Very 
different,  however,  is  the  diagnosis  of  concealed 
htemorrhage,  as  when  the  blood  finds  its  way 
into  one  of  the  great  cavities  of  the  body,  the 
peritoneal  cavity  for  example.  In  such  cases, 
though  most  of  the  constitutional  symptoms  of 
severe  hajmorrhage  be  present,  they  frequently 
are  only  by  the  employment  of  the  greatest 
care  able  to  be  diagnosticated  from  those  of 
shock.  In  the  great  majority  of  cases  the 
physical  signs  enable  a  correct  diagnosis  to  be 
made. 

Treatment  of  Haemorrhage. — Constitutional 
treatment  is  called  for  after  a  severe  haBmorrhage 
(the  bleeding  having  been,  if  possible,  first 
arrested).  Owing  to  the  general  weak  state  of 
the  patient  energetic  treatment  is  often  called 
for.  The  head  should  be  placed  as  low  as 
possible  to  prevent  ansemia  of  the  brain,  and 
the  patient  be  kept  absolutely  at  rest,  the  win- 
dows of  the  room  should  be  opened  to  ensure  a 
free  supply  of  fresh  air,  the  patient  should  be 
warmly  covered  with  blankets.  The  arms  and 
the  legs  may  be  elevated,  or  better,  encircled  in 
Esmarch's  rubber  bandages,  in  order  that  blood 
may  be  driven  out  of  tliem  into  the  brain  and 
the  thoracic  viscera.  Large  quantities  of  warm 
fluids  may  be  given  to  the  patient  to  drink,  or 
better,  a  copious  enema  of  water,  1  to  li  pints, 
may  be  injected  into  the  lai-ge  bowel,  and  will 
generally  be  retained.  Heart  stimulants,  such 
as  strychnine,  carbonate  of  ammonia,  or  better, 
hypodermic  injections  of  ether  or  brandy,  are 
very  beneficial.  There  is,  however,  a  danger 
of  producing  over-stimulation,  so  that  these 
remedies  need  to  be  judiciously  administered. 
In  very  extreme  anremia  from  hicmorrhage, 
when  the  above-mentioned  means  fail,  there  still 
remains  one  remedy  which  has  often  saved  life 
in  the  most  desperate  cases,  and  which  should 
never  be  omitted,  viz.  the  transfusion  of  a  steri- 
lised -07  per  cent  of  sodium  chloride  (see 
"  Transfusion  "). 

It  may  be  well  here  to  point  out  that  the 
cause  of  death  from  haemorrhage  is  dependent 
solely  upon  mechanical  conditions.  Death  occurs 
•when  the  blood  is  insufficient  in  amount  duly 


to  satisfy  the  capacity  of  the  vascular  system. 
The  heart  is  thus  like  an  empty  pump,  and  is 
unable  to  drive  on  the  blood.  Here  the  obvious 
indication  is  to  increase  the  volume  of  blood  by 
the  addition  to  it  of  some  liquid,  preferably 
normal  salt  solution,  in  order  to  enable  the  cir- 
culation to  be  carried  on. 

In  place  of  intravenous  injection  two  or  three 
pints  of  normal  saline  solution  may  be  injected 
into  the  subcutaneous  tissue,  preferably  under 
the  breasts.  Rectal  injection  of  warm  saline 
solution  is  also  an  invaluable  method,  owing  to 
the  rapidity  with  which  absorption  of  fluid  takes 
place  in  the  large  intestine.  In  cases  of  severe 
hsemorrhage  1  to  2  pints  of  warm  water  injected 
into  the  rectum  will  be  retained  and  rapidly 
absorbed.  This  method  requires  no  assistants 
or  sterilisation,  and  is  only  second  in  rapidity 
of  action  to  intravenous  injection. 

Local  Treatment  of  Ihemorrhage. — -Primary 
Hsemorrhage. — Before  describing  the  various 
measures  which  may  be  employed  in  order  to 
control,  either  temporarily  or  permanently, 
bleeding  from  a  wound,  it  is  well  to  emphasise 
the  fact  that  pressure  properly  applied  to  the 
bleeding  point  will  suffice  to  stop  temporarily 
bleeding  even  from  the  largest  vessels  whilst 
measures  for  the  permanent  arrest  of  the  hsemor- 
rhage are  being  undertaken.  This  is  a  point  too 
often  lost  sight  of. 

1.  Position.  —  Elevation  of  the  arm  or  leg 
always  diminishes  and  may  of  itself  suffice  to 
arrest  hsemorrhage  from  the  part  in  question. 
Forced  flexion  of  a  joint,  elbow  or  hip,  for 
example,  on  the  proximal  side  of  the  bleeding 
point  has  a  similar  effect. 

2.  Compression. — This  may  be  applied  directly 
to  the  bleeding  point,  preferably  by  the  fingers 
of  the  surgeon  or  an  assistant,  or  the  main  artery 
may  be  compressed  between  the  wound  and  the 
heart. 

(a)  Digital  Compression. — As  mentioned  above, 
digital  compression  will  temporarily  arrest  bleed- 
ing from  any  vessel,  but  can  only  be  kept  up  for 
a  comparatively  short  time. 

(h)  Direct  Pressure  by  Means  of  Antiseptic 
Compresses. — This  is  a  valuable  method  of  treat- 
ment in  cases  where  there  is  considerable  oozing 
of  blood  from  the  wound,  particularly  in  the  case 
of  a  large  cavity.  The  wound  may  be  tightly 
stuffed  with  antiseptic  gauze  or  wool,  and  over 
this  a  bandage,  preferably  elastic,  should  be 
somewhat  firmly  applied.  The  gauze  packing 
should  be  left  in  position  for  two  or  three  days, 
though  if  the  bleeding  be  arrested  the  bandage 
may  be  removed  earlier.  This  method  is  not  to 
be  recommended  in  the  case  of  furious  bleeding 
from  a  large  artery. 

(c)  Tourniquets  are  instruments  by  means  of 
which  pressure  is  applied  to  the  main  artery 
on  the  proximal  side  of  the  wound.  Their  em- 
ployment is  an  invaluable  method  of  securing 
temporary  control  of  arterial  hsemorrhage,  but 
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camiot  be  continued  for  more  than  one  to  two 
hours  owing  to  the  extreme  pain  they  cause. 

Improvised  Tourniqiiet. — Fold  a  handkerchief 
into  a  band  1  to  2i  inches  thick  ;  into  the  middle 
of  this  place  a  round  stone  or  large  round  bullet,  tie 
the  two  ends  of  the  handkerchief  loosely  together 
after  encircling  the  limb  in  such  a  way  that  the 
stone  is  placed  over  the  main  artery.  Now  in- 
sert a  strong  stick  inside  the  encircling  band  of 
handkerchief  and  twist  the  stick  until  haemor- 
rhage ceases.  This  is  a  simple  and  effective 
emergency  tourniquet. 

Elastic  Constriction  {Esmarch). — ^An  elastic 
band  or  cord  forms  the  most  useful  tourniquet, 
as  by  its  use  the  circulation  in  a  limb  can  be 
entirely  arrested.  It  is  made  to  encircle  the 
limb  above  the  bleeding  point.  It  should  be 
applied  with  just  sufficient  firmness  to  control 
the  haemorrhage.  If  too  tightly  applied  motor 
paralysis  and  laceration  of  muscles  maybe  caused. 
An  objection  to  this  tourniquet  is  the  fact  that 
free  capillary  bleeding  due  to  vaso-motor  paralysis 
generally  follows  the  removal  of  the  constriction. 
The  elastic  band  is  greatly  to  be  preferred  to  the 
cord-like  or  tubular  constrictor. 

Among  other  forms  of  tourniquet  mention 
need  be  made  only  of  two,  Petit's  and  Lister's. 

3.  Cold  and  Hot  Water,  —  Cold  water  just 
above  the  freezing  point  (32°  F.)  temporarily 
checks  bleeding,  but  is  considerably  inferior  to 
hot  water.  It  seems  unquestionably  to  increase 
the  shock,  and  for  this  reason  is  inadvisable  in 
severe  haemorrhage.  Hot  water  which  has  been 
sterilised  by  boiling,  and  then  allowed  to  cool 
down  to  130°  to  120°  F.,  is  an  excellent  styptic 
for  considerable  oozing  from  large  surfaces  or 
cavities,  though  it  is  useless  when  the  haemor- 
rhage comes  from  a  large  artery.  By  the  em- 
ployment of  compresses  soaked  in  water  at  1 20°  to 
130°  F.  pressure  and  haemostasis  are  at  the  same 
time  obtained.  Hot  water  seems  probably,  iu 
great  part  by  supplying  heat,  to  diminish  shock, 
and  is  therefore  doubly  indicated. 

4.  Styptics,  as  liquor  ferri  perchloridi,  charpie, 
cobwebs,  etc.,  were  greatly  used  in  olden  days. 
Their  employment  is  always  inadvisable,  and 
we  mention  them  merely  to  condemn  them  as 
harmful  and  unscientific  and  dirty. 

5.  Torsion  is  a  valuable  and  efiicient  method 
of  arresting  haemorrhage  in  arteries  which  have 
been  completely  divided.  The  bleeding  vessel 
is  clamped  with  forceps,  and  a  second  forceps 
seizes  the  artery  a  short  distance  higher  up  at 
right  angles  to  the  vessel.  The  second  pair  of 
forceps  holds  securely  the  artery  whilst  a  few 
twists  of  the  first  forceps  in  the  direction  of  the 
long  axis  of  the  vessel  suffice  securely  to  obliterate 
the  lumen  of  the  artery. 

6.  Acupressure. — In  this  method  a  needle  is 
passed  under  the  vessel  from  the  skin  surface, 
which  is  twice  pierced,  and  a  figure-of-eight  loop 
of  silk  is  passed  over  the  vessel  around  the  two 
ends  of  the  needle  so  as  to  exert  compression. 


A  more  rapid  method  is  to  introduce  the  needle 
parallel  with  the  artery,  and  then  turning  the 
needle  through  an  angle  of  90  degrees,  pass  it 
under  the  artery,  which  in  this  way  suffers  some 
degree  of  torsion  as  well  as  of  compression. 

7.  Suturing. — Suture  of  a  wound  in  an  artery 
is  not  to  be  recommended  owing  to  the  tension 
in  the  vessel.  It  is  a  useful  method,  however, 
in  wounds  of  veins.  The  suture  should  not 
penetrate  the  internal  coat. 

8.  Forcipressure. — This  is  perhaps  the  most 
valuable  method  we  possess,  especially  when 
used  in  conjunction  with  ligature  of  the  larger 
vessels  in  the  wound.  Forcipressure  is  used  in 
almost  every  surgical  operation.  Every  bleeding 
point  is  clamped  with  artery  forceps,  which  them- 
selves suffice  to  arrest  the  bleeding  in  the  case 
of  tiny  vessels.  Any  vessel,  however,  of  any  size 
requires  to  be  ligatured  or  twisted.  In  certain 
instances  in  which,  for  various  reasons,  it  is 
impossible  to  ligature  a  bleeding  point,  the 
vessel  may  be  clamped  and  the  forceps  may  be 
allowed  to  remain  from  two  to  four  days,  when 
the  bleeding  point  will,  except  in  very  large 
arteries,  be  safely  sealed. 

9.  Cauterisation,  applied  by  the  employment 
of  Paquelin's  cautery,  the  electric  cautery,  or 
any  hot  iron,  is  in  certain  cases  a  valuable 
means  of  arresting  htemorrhage,  provided  that 
the  cautery  be  kept  at  a  dull  cherry-red  heat. 
If  used  at  a  white  heat  the  hemostatic  effect 
is  lost.  A  disadvantage  in  cauterisation  is  the 
necessary  production  of  a  slough.  The  method, 
however,  is  valuable  in  not  a  few  cases  in  which 
a  ligature  cannot  be  applied. 

10.  Ligature.— {a)  With  inclusion  of  surround- 
ing tissues  in  certain  cases  in  which,  for  any 
reason,  e.g.  the  density  of  the  tissues  or  the 
unhealthy  condition  of  the  vessel  wall,  the 
bleeding  end  of  an  artery  cannot  be  clamped 
and  ligated.  A  curved  needle  threaded  with  a 
ligature  is  then  to  be  carried  to  some  depth  into 
the  tissues  around  the  bleeding  vessel,  which  is 
sufficiently  compressed  by  tying  the  ligature. 

(6)  Ligature  proper  of  the  Vessel  freed  from 
surrounding  Tissues. — This  is  the  method  gener- 
ally employed.  Silk  and  chromic  catgut  are  the 
materials  which  are  generally  to  be  recommended. 
Every  substance  employed  as  a  ligature  must  be 
carefully  sterilised.  Silk  can  readily,  by  means 
of  boiling  for  a  few  minutes,  be  rendered  sterile, 
and  this  is  its  great  advantage.  Catgut,  being 
made  from  the  submucosa  of  the  intestine  of 
the  sheep,  is  naturally  most  septic.  It  requires 
soaking  for  days  in  a  strong  antiseptic  solution 
to  ensure  it  being  germ  free.  A  great  advantage 
of  chromic  catgut  lies  in  the  fact  that  it  is 
absorbed  in  from  one  to  three  weeks.  Thick 
catgut,  however,  is  difficult  to  sterilise. 

In  applying  a  ligature  the  mouth  of  the  artery 
should  be  clamped  with  forceps  and  drawn  out 
somewhat  from  its  sheath,  and  the  artery  tied 
with  a  reef  knot. 
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It  is  safer  in  every  instance  to  tie  the  ligature 
with  sufficient  force  to  ensure  rupture  of  the 
middle  and  internal  coats  of  the  vessel.  When 
an  artery  is  completely  divided,  both  the  proximal 
and  distal  ends  require  ligation.  Should  an  artery 
be  incompletely  divided,  it  should  be  cut  right 
across  after  a  ligature  has  been  applied  on  either 
side  of  the  bleeding  point.  The  object  in  view 
in  this  procedure  is  to  allow  of  retraction  and 
contraction  of  the  severed  ends  of  the  vessel. 

Treatment  of  Reactionary  Haemorrhage. — 
Unless  due  to  the  slipping  of  a  ligature  this 
amounts  to  nothing  more  than  compression  of 
oozing  vascular  points. 

Treatment  of  Secondary  H/EMORRHAge. — 
This  is  a  subject  of  sufficient  importance  to 
demand  special  notice. 

1.  If  the  ha;morrhage  is  but  slight  it  may 
suffice  to  reopen  the  wound,  remove  the  blood 
coagulum,  wash  out  with  a  hot  antiseptic  solu- 
tion, and  apply  a  compress  or  stuff  the  wound 
with  double  cyanide  gauze. 

2.  Should  the  bleeding  be  severe,  a  tourniquet 
must  be  applied,  or  the  main  artery  compressed 
digitally.  The  wound  must  be  reopened  and  the 
bleeding  vessel  sought  for  and  ligated.  Should 
this  be  impossible  owing  to  the  softened,  sloughy 
state  of  the  vessel  walls,  the  main  artery  must 
be  ligated  on  the  proximal  side  of  the  bleed- 
ing point  by  a  fresh  incision  through  healthy 
tissues. 

3.  Should  this  method  fail,  the  artery  may 
be  ligated  still  higher  up,  or  in  the  case  of  an 
extremity  the  limb  may  be  amputated. 

4.  In  cases  of  even  slight  secondary  haemor- 
rhage it  is  a  wise  precaution  to  have,  in  the 
case  of  a  limb,  a  tourniquet  loosely  applied 
above  the  wound,  so  that  it  may,  in  case  of  a 
sudden  gush  of  blood,  be  readily  tightened  by 
the  nurse  in  attendance.  In  places  where  a 
ligature  on  the  proximal  side  of  the  bleeding 
point  cannot  be  applied,  the  actual  cautery  may 
be  applied  and  the  wound  packed  firmly  with 
antiseptic  gauze. 

Hsemorrhagric   Diathesis.  sve 

HiEMOPHILIA. 

Hsemorrhoiclal. — This  term  is  applied 
to  the  arteries,  veins,  and  nerves  which  are  dis- 
tributed to  the  rectum  and  its  neighbourhood 
{e.g.  the  hoemorrhoidal  plexus)  ;  it  also  means 
"relating  to  hajmorrhoids "  {q.v.). 

HasmorrilOidS.  See  Rectum,  Diseases 
OF  {ll(rniorrltoids) ;  see  also  GoUT  {Irregular, 
Circulatory  System) ;  Heart,  Myocardium  and 
Endocardium  {Effects  of  Cardiac  Disease,  Passive 
Congestion  of  G astro-Intestinal  Tract) ;  Liver, 
Diseases  of  {Functional,  Symptoms) ;  Malinger- 
ing {Digestive  System,  Simulation  of  Ummor- 
rhoids)  ;  Nep  HRiTis  {Chronic,  Renal  Cirrhosis, 
Symptoms) ;  Pregnancy,  Affections  and  Com- 
plications   {Cardio  -  Vascular    Disturbances)  ; 


Prostate  Gland  {Hypertrophy,  Symptoms) ; 
Stomach  and  Duodenum  {Morbid  Anatomy, 
Gastric  Haemorrhoids)  ;  X  -  Rays  {Therapeutic 
Applications). 

HaemoSCheoceie. — Distension  of  the 
scrotum  with  effused  blood. 

Hsemosiaiemesis. — Vomiting  of 

blood-stained  saliva. 

HasmOSideri  n.  —  An  iron  -  containing 
pigment  derived  from  the  decomposition  of 
haemoglobin  in  the  tissues ;  it  is  said  to  be  formed 
on  the  outside  of  the  mass  of  extravasated  blood, 
and  so  to  differ  from  hfematoidin,  which  is  formed 
in  the  inside  of  the  mass. 

HsemOSporidia.  See  Parasites  {Pro- 
tozoa, Hoemosporidia). 

Has  most  as  is. — The  arrest  of  haemor- 
rhage. 

Haemostatics.  —  Drugs  or  means  for 
stopping  bleeding  ;  styptics  ;  astringents  ;  many 
of  them  also  check  discharges  {e.g.  from  the  in- 
testine in  diarrhoea  and  from  the  vagina  in  leu- 
corrhoea).  See  Astringents  ;  Copper  ;  Ergot  ; 
Ferrum  ;  Hamamelis  ;  etc.  etc. 

HaemotacilOmeter. — An  instrument 
for  estimating  the  velocity  of  the  blood  current 
(Vierordt). 

HasmOthorax. — The  presence  of  effused 
blood  within  the  thoracic  cavity.  See  Aspirator, 
Uses  OF  {Therapeutic  Purposes);  Chest,  Injuries 
OF  ( Viscera,  Wounds  of)  ;  Pleura,  Diseases  of 
{HcBinothorax)  ;  Pleura,  Surgical  Affections 
OF  {Injuries,  Hoemothorax). 

Ha-ffkine's    Prophylactic.  See 

Cholera,  Epidemic  {Prophylaxis)  ;  Plague 
(Curative  and  Preventive  Sera  and  Prophylactics). 

Hair.  See  Skin,  Anatomy  and  Physiology 
(Epidermal  Appendages)  ;  Skin,  Pigmentary 
Affections  of  {Pigmentary  Anomalies  of  Hair) ; 
see  also  Alopecia  ;  Electrolysis  ( Use  as  a 
Depilatory) ;  Fcetus  and  Ovum,  Development 
OF  {Lanugo) ;  Ovaries,  Diseases  of  {Dermoid 
Cysts) ;  Physiology,  Excretion  by  the  Skin 
{Hair)  ;  Sclerodermia  (Circumscribed,  Mor- 
phoea) ;  Skin,  Parasites  {Examination  of  Hair) ; 
Stomach,  Surgical  Affections  {Foreign  Bodies, 
Hair-balls) ;  Syphilis  {Secondary,  Affections  of 
Hair  and  JVails) ;  Thyroid  Gland,  Medical 
{Exophthalmic  Goitre,  Clinical  Features,  Hair) ; 
Toxicology  {Lead  Poisoning  from  Hair  Dyes). 

Hair,  Downy.    See  Lanugo. 

Hair  Tumours.  See  Stomach,  Surgical 
Affbctions  {Hair-balls). 
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Hairy  Heart. — When  the  heart  is  covered 
with  long  shreds  of  fibrin  (as  in  acute  fibrinous 
pericarditis)  it  assumes  a  peculiar  shaggy  appear- 
ance— cor  villosum. 

Haldane's  Haemogriobino- 

meter.    See  H/Emoglobinometeb. 

Hal  it  us. — A  vapour,  odour,  or  exhalation, 
e.g.  Halitus  oris  foetidus,  a  stinking  breath. 

Hallopeau's     Dermatitis.  See 

Dermatitis  Herpetiformis  {Sy7ionyms,  Types). 

Hallucinations.  See  Alcoholism 
{Chronic) ;  Brain,  Affections  of  Blood- Vessels 
{Hypercemia,  Symptoms) ;  Delirium  Tremens 
■{Symptoms) ;  Hypnotism  ;  Paranoia. 

Hallux. — The  great  toe,  e.g.  hallux  rigidus 
or  h.  malleus,  the  condition  in  which  the  first 
phalanx  of  the  toe  is  fixed  at  an  angle  of  from 
30°  to  60°,  while  the  second  phalanx  is  extended ; 
hallux  valgus,  in  which  the  great  toe  deviates 
outwards  {i.e.  away  from  the  middle  line  of  the 
body),  and  leads  to  the  formation  of  a  bunion  ; 
and  hallux  varus,  or  pigeon -toe,  in  which  it 
deviates  inwards,  and  so  comes  to  bo  separated 
from  the  other  toes.  See  Deformities  {Foot  and 
Toes). 

HalOg^enS.  —  The  elements  chlorine, 
bromine,  and  iodine  are  called  halogens,  because 
by  their  union  with  metals  they  form  bodies 
(salts)  resembling  ordinary  salt  (chloride  of 
sodium) ;  and  the  salts  thus  produced  are  some- 
times called  halloid  {i.e.  like  sea  salt).  See 
Ohlorine  ;  Bromum  ;  Iodine. 

Halsted'S  Operation.  See  Hernia 
■{Radical  Cure,  Inguinal). 

Halteridium.  See  Malaria  {History) ; 
Parasites  {Protozoa,  Haemosporidia). 

HalyS.  See  Snake-Bites  {Viperine  Snakes, 
■Crotalidce). 

HamameliS. — Both  the  dried  bark  and 
the  leaves  of  Hamamelis  virginiana,  or  Witch- 
hazel  (United  States),  are  official.  The  important 
constituent  is  Tannic  acid,  of  which  the  bark 
contains  more  than  the  leaves.  Preparations — 
1.  Tinctura  Hamamelidis.  Dose  —  \-\'h.  2. 
Extractum  Hamamelidis  Liquidum.  Dose — 
5-15  m.  3.  Liquor  Hamamelidis.  4.  Un- 
guentum  Hamamelidis.  5.  Hazeline  (N.O.),  a 
distilled  extract  from  the  leaves  (represented  in 
the  U.S.P.  by  Aqua  Hamamelidis),  is  probably 
the  most  efficient  preparation  of  all.  Dose — 
^-23.  "  Pond's  Extract,"  a  concentrated  variety, 
is  a  popular  American  preparation. 

Hamamelis  is  used  locally  as  an  astringent 
and  htemostatic  in  sore  throat,  pharyngitis, 
coryza,  epistaxis,  piles,  and  in  bleeding  from 
tooth-sockets,  gums,  etc.  For  these  purposes  it 
is  diluted  with  water  to  the  extent  of  20-60  m. 
vol.  IV 
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of  hazeline,  or  of  the  tincture,  to  the  ounce  of 
water.  Solutions  of  similar  strength  may  be 
injected  into  the  bladder  in  vesical  haemorrhage. 
The  ointment  is  used  in  the  treatment  of  haemor- 
rhoids. Given  internally  Hamamelis  may  check 
a  simple  diarrhoea.  It  is  also  said  to  act  as  a 
remote  hajmostatic,  but  this  is  very  doubtful. 
Good  results,  however,  have  been  claimed  for  it 
in  haemoptysis,  haematemesis,  uterine  oozing,  and 
bleeding  from  the  bladder. 

Ham  mam  Melouan.   See  Balneo 

LOGY  {Africa,  Algiers)  ;  Mineral  Waters 
{Earthy  and  Calcareous). 

Hammerman's  Cramp.— Smith's 

palsy.    See  Neuroses,  Occupation. 

Hammer  Toe. — A  deformity,  usually 
of  the  second  toe,  in  which  the  fii'st  phalanx  is 
dorsiflexed,  the  second  shows  plantar  flexion, 
and  the  third  is  extended.  See  Deformities 
{Hammer  Toe). 

Hamstring:  Jerk.  See  Spinal  Cord, 
Medical  {General  Symptomatology,  Reflexes). 

Hamulus. — A  hoop-shaped  structure,  e.g. 
the  hamulus  pterygoideus  or  hamular  process  of 
the  pterygoid  bone. 

Hand.  See  also  Amputations  {Upper  Ex- 
tremity, Hand,  Wrist  Joint) ;  Arteries,  Injuries 
OF  (  Wound  of  Palm  of  Hand) ;  Artificial  Limbs 
{Hand) ;  Aseptic  Treatment  {Contact  Infection 
and  Disinfection  of  Hands) ;  Deformities  {Hand 
and  Fingers)  ;  Eczema  {Hands) ;  Fingers  ; 
Infant  Feeding  {Hand  -  Feeding)  ;  Labour, 
Diagnosis  and  Mechanism  {Transverse  Lies, 
Hand  Presentation)  ;  Labour,  Operations  (  Ver- 
sion) ;  Mental  Deficiency  {Cretinoid  Cases, 
Character  of  Hands) ;  Physiognomy"  and  Ex- 
pression {Movements) ;  Puerperium,  Pathology 
{Infection,  Causes,  Prophylaxis) ;  Teratology 
{Malformations  of  Limbs)  ;  Tetany  {Motor 
Symptoms,  Spasms  of  Hands) ;  Toxicology 
{Chronic  Arsenical  Poisoning). 

Surgical  Anatomy. — The  extensor  tendons  and 
superficial  veins  are  seen  on  the  dorsum. 
Situated  respectively  on  the  outer  and  inner 
sides  of  the  palm  are  the  thenar  and  hypothenar 
eminences,  the  former  being  composed  of 
muscles  acting  on  the  thumb,  the  latter  con- 
sisting of  the  small  muscles  of  the  little  finger. 
The  skin  of  the  palm  is  thick,  and  contains 
neither  hair  nor  sebaceous  glands,  but  possesses 
an  unusual  number  of  sweat  glands.  The  sub- 
cutaneous tissue  in  the  palm  is  sparse,  but  the 
skin  is  well  supported  by  the  palmar  fascia,  and 
thus  enabled  easily  to  resist  the  pressure  to 
which  it  is  so  frequently  exposed.  This  fascia, 
too,  affords  protection  to  the  underlying  vessels 
and  nerves.  The  superficial  palmar  arch  crosses 
the  palm  in  a  manner  represented  by  a  curved 
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line  running  from  the  pisiform  bone,  and  the 
lowest  part  of  the  arch  being  in  the  middle  of 
the  palm  at  a  level  of  the  web  between  the 
thumb  and  index  finger.  The  deep  palmar  arch 
lies  a  quarter  of  an  inch  higher  up  the  palm. 

Appearances  in  Certain  Diseases.  —  In 
examining  the  hands  one  should  notice  whether 
there  be  any  cyanosis  or  oedema,  the  latter  being- 
most  noticeable  on  the  dorsum.  The  strength 
of  the  grasp  should  be  ascertained,  and,  if  de- 
ficient, recorded  by  the  dynamometer. 

The  sAo/je  of  the  hands  may  be  abnormal  in 
consequence  of  some  general  disease.  Thus  in 
acromegaly  the  hands,  though  not  deformed,  are 
much  enlarged  and  extremely  broad,  the  enlarge- 
ment being  mainly  due  to  increase  of  the  soft 
parts.  The  palmar  creases  are  unusually  dis- 
tinct. In  pulmonary  osteoarthropathy  the  hands 
are  enlarged,  but  also  somewhat  deformed,  and 
the  fingers  are  clubbed  at  their  extremities.  In 
syringomyelia  the  hands  may  be  enlarged,  but 
they  too  show  deformity,  for  instance,  muscular 
atrophy,  contraction,  and  scarring.  In  myx- 
oedema  the  dorsum  is  swollen,  but  does  not  pit  on 
pressure  and  the  hands  are  cold.  The  hands  of 
a  cretin  are  short,  broad,  and  appear  somewhat 
swollen,  are  sometimes  of  a  purplish  colour,  and 
the  skin  is  crumpled,  redundant,  and  cold.  In 
achondroplasia  the  hands  somewhat  resemble 
those  of  a  cretin,  but  the  ring  and  middle  fingers 
are  curved  away  from  one  another,  and  the  skin 
is  more  natural  than  in  the  cretin.  The  meta- 
carpal portion  of  the  hand  in  Mongolian  imbecility 
is  small  and  soft,  while  the  fingers,  as  compared 
with  the  hand,  are  somewhat  thick,  but  taper  at 
their  extremities,  and  the  little  finger  has  often 
a  curve,  the  concavity  of  which  is  towards  the 
ring  finger. 

General  atrophy  of  the  hand  is  chiefly  observed 
as  a  congenital  defect  or  as  a  result  of  infantile 
paralysis.  Wasting  of  the  soft  parts  is  seen  in 
the  course  of  general  wasting  diseases,  starvation, 
and  old  age,  whilst  atrophy,  localised  to  certain 
areas,  indicates  some  myelopathic  or  nervous 
lesion.  Thus  one  sees  atrophy  of  the  thenar  and 
hypothenar  eminences  in  progressive  muscular 
atrophy,  and  sometimes  in  syringomyelia  and 
lead  palsy.  Localised  atrophy  may  be  associated 
with  contraction  and  deformity,  as  occurs  in 
ulnar  paralysis  from  wasting  of  the  interossei 
and  the  two  inner  lumbricales,  the  contraction 
affecting  specially  the  little  and  ring  fingers  of 
one  hand,  or  again  in  the  main  en  griffe  of 
progressive  muscular  atrophy,  where  all  four 
fingers  are  equally  involved. 

The  alteration  in  form  may  exist  chiefly  in 
the  joints,  which  may  be  swollen,  painful,  dis- 
torted, etc.  The  causal  condition  will  in  most 
cases  be  rheumatism,  rheumatoid  arthritis,  or 
gout,  and  in  gouty  subjects  one  may  also  find 
tophi,  Heberden's  nodes,  and  exostoses.  In 
consequence  of  disease  or  injury  of  a  peripheral 
nerve  the  nutrition  of  the  sMn  may  be  impaired 


in  the  area  supplied  by  it,  and  the  skin  becomes 
thin  and  shiny,  or  is  even  the  seat  of  other 
trophic  lesions. 

Fibrillary  tivitchings  in  the  muscles  are  seen 
in  several  conditions,  e.g.  progressive  muscular 
atrophy,  amyotrophic  lateral  sclerosis  or  syringo- 
myelia, but  the  first-mentioned  of  these  condi- 
tions is  the  most  frequent  cause.  As  regards 
treinors,  the  most  important,  from  a  clinical 
standpoint,  is  the  tremor  so  often  seen  in  the 
hands  in  chronic  alcoholism. 

Wounds. — The  hand  is  one  of  the  regions  of 
the  body  most  frequently  wounded,  and  the 
majority  of  the  wounds  are  on  the  palmar 
aspect.  A  small  punctured  wound  of  the  palm 
may  be  troublesome  on  account  of  hsemorrhage 
from  a  punctured  vessel.  This  is  best  dealt 
with  by  enlarging  the  wound  and  applying  a 
double  ligature  to  the  injured  vessel.  Frag- 
ments of  glass,  broken  needles,  and  other  foreign 
bodies  often  penetrate,  and  chiefly  into  the 
palmar  surface.  They  may  be  followed  by 
suppuration,  or  may  only  give  rise  to  pain  when 
the  skin  over  them  is  touched.  It  is  often 
difficult  to  locate  with  accuracy,  and  still  more 
difficult  to  remove  these  foreign  bodies. 

Septic  Inflammation  may  occur  after  a  wound 
of  the  hand  itself,  or  may  spread  to  the  hand 
from  elsewhere.  Thus  it  is  common  after  a 
whitlow,  and  more  especially  after  a  whitlow  of 
the  thumb  or  little  finger,  in  which  digits  the 
flexor  sheaths  continue  upwards  through  the 
hand  to  above  the  anterior  annular  ligament. 
The  symptoms  are  in  general  the  same  as  those 
of  suppiu-ation  elsewhere,  but  in  the  palm,  owing 
to  the  density  of  the  more  superficial  tissues, 
any  deeply-seated  inflammation  is  liable  to  be 
unusually  painful,  and  if  pus  be  formed,  it  tends 
to  travel  either  above  the  wrist  towards  the 
fingers,  or  towards  the  dorsum  of  the  hand. 

Tenosynovitis,  or  inflammation  of  the  tendon 
sheaths,  may  be  seen  affecting  the  flexor  or 
extensor  sheaths  in  the  hand  or  the  fingers.  If 
it  be  acute,  there  is  pain,  stiffiiess,  creaking  on 
movement,  and  sometimes  fluctuation.  Or  the 
acute  form  may  be  of  a  suppurative  character, 
and  then  tends  to  cause  necrosis  of  the  tendon 
and  suppuration  round  the  sheath.  Pus  in  the 
palm  travels  to  the  regions  previously  indicated. 
Chronic  tenosynovitis  is  usually  tubercular,  and 
occurs  more  often  about  the  wrist  than  in  the 
hand  itself  or  the  fingers.  The  affected  sheath 
contains  a  variable  amount  of  fluid  in  which  one 
finds  the  characteristic  melon  seed  bodies. 

Compound  palmar  ganglion,  which  is  usually 
a  tubercular  tenosynovitis  of  the  common  flexor 
sheath,  is  characterised  by  a  chronic  swelling  in 
the  palm  and  in  the  lower  part  of  the  forearm. 
This  swelling  appears  to  be  divided  by  the 
anterior  annular  ligament  into  two  portions, 
but  the  fluid  can  be  driven  from  one  portion 
to  the  other  beneath  the  ligament.  Simple 
ganglion,  too,  may  be  seen  in  the  palm,  but 
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the  condition  is  dealt  with  elsewhere.  (See 
Ganglion.) 

The  Bones  of  the  hand  may  be  affected  by 
any  of  the  ordinary  bone  diseases,  such  as  peri- 
ostitis, osteomyelitis,  necrosis,  or  tuberculosis. 
Mention  may,  however,  be  made  of  dactylitis, 
which  mainly  occurs  in  the  form  of  tuberculous 
disease  of  the  phalanges  in  children,  less  often  as 
a  gummatous  periostitis  in  syphilitic  patients. 
The  diiferential  diagnosis  of  these  two  forms  of 
dactylitis  rarely  presents  much  difficulty. 

Tumours  of  the  hand.  The  most  important 
are  the  chondromata,  cartilaginous  tumours  of 
benign  nature.  They  are  firm,  rounded,  often 
multiple,  and  may  produce  great  deformity  and 
uselessness  of  the  hand. 

Handwriting'.  See  General  Paralysis 
{Symjjtoms,  Handivriting) ;  Insanity,  Nature 
AND  Symptoms  ;  Mirror-Writing. 

Hanging'.  >S'ee  Asphyxia  {Causes) ;  Medi- 
cine, Forensic  {Death  from  Hanging). 

Ha.ngna.ii. — A  hangnail  or  agnail  is  a 
piece  of  epidermis  attached  by  one  end  to  a 
point  near  the  border  of  the  nail. 

Han  nay's  IVIetliocl.— A  plan  of  pre- 

venhing  plumbism  among  white  lead  workers  ; 
"  sulphate  of  lead  is  prepared  from  the  sulphide, 
which  is  volatilised  and  oxidised  in  a  furnace, 
and  the  vapours  are  passed  through  a  spray  con- 
denser."   (Lewis  and  Balfour.) 

Hanot'S  Disease.  —  Hypertrophic 
hepatic  cirrhosis  with  chronic  jaundice.  See 
Liver,  Diseases  op  {Biliary  Cirrhosis,  Hyper- 
trophic). 

Hansen's  Bacillus.  See  Leprosy 
{Pathology  of  Lej)ra  Tuherosa). 

Hapalonychia. — Softness  of  the  nails 
due  to  defective  comification  (Gr.  txTraAos, 
tender,  and  ovv^,  a  nail). 

Haphalgesia. — A  sensory  condition  in 
which  a  simple  touch  causes  intense  pain  (Gr. 
a(^7j,  touching,  and  aAyvjo-is,  sense  of  pain).  See 
Hysteria  {Sensory  Disorders,  Dysesthesia). 

Haphephobia.  —  The  morbid  fear  or 
dread  of  being  touched. 

HapIO-. — In  compound  words  haplo-  (Gr. 
aTrAoo?,  onefold  or  single)  means  simple,  e.g. 
haploacne,  acne  simple,  haplomelasma,  simple 
melasma,  haplophyma,  a  simple  tumour,  and 
haplotomia,  a  simple  incision. 

H  apt  ins. — Receptors.    See  Immunity. 

Haptophore  Group.— The  combining 
portion  (Gr.  aTrrw,  I  seize)  of  a  toxin,  that  part 
which  unites  in  constant  proportions  with  the 
antitoxin ;  the  other  portion,  which  exerts  the 


poisonous  action,  is  the  toxophore  group  {Ehrlich). 
See  Immunity. 

Hardness  of  Water.    See  Water 

{Hard,  Methods  of  Softening). 

Hard  Soap. — Sapo  durus  ;  sodium  oleate, 
containing  30  per  cent  of  water.    See  Sapo. 

Hare-Lip.  See  Palate  {Malformations  of 
Mouth,  Hare- Lip)  ;  see  also  Cheek,  Fissure  of  ; 
Hydrocephalus  {Complications) ;  Mental  Defi- 
ciency {Abnormalities  of  Physical  Formation). 

Harlequin   Foetus. —  The  peculiar 

appearances  produced  by  foetal  ichthyosis  have 
suggested  this  name.    See  Ichthyosis. 

Harpoon.  —  An  instrument  used  for 
obtaining  a  fragment  of  a  deep-seated  tissue  for 
microscopic  examination. 

Harrison's  Groove.— The  transverse 
groove  on  the  chest  wall  passing  outwards  from 
the  ensiform  cartilage  toward  the  axilla,  seen  in 
rickets ;  it  is  seen  also  in  cases  of  chronic  tonsil- 
litis. 

Harrogate.  See  Balneology  {Great 
Britain,  Sulphur  Waters) ;  Mineral  Waters 
{Chalybeate,  M2iriated  Sulphur)  ;  Therapeutics, 
Health  Resorts  {English). 

Hartley-Krause  Operation.  See 

Nerves,  Neuralgia  {Trigenmial,  Treatment,  Re- 
moval of  Gasserian  Ganglion). 

Harvest  Bug.  See  Scabies  {Other  Acari, 
Leptus  Autumnalis) ;  Stinging  Insects  {Leptus 
Autumnalis). 

Harvey's  Discovery.  See  Medicine, 

History  of  {Seventeenth  Century). 

Harz  Mou  ntai  ns.  See  Therapeutics, 
Health  Resorts  {Germany). 

Haschisch   or   Hasheesh.  See 

Cannabis  Indica  ;  Toxicology  {Indian  Hemp). 

Hassan's  Corpuscles.  See  Physio- 
logy, Internal  Secretions  {Thymus) ;  Thymus 
Gland  {Anatomy). 

Hastings.  See  Therapeutics,  Health 
Resorts  {English). 

HaustuS.  —  A  draught;  a  liquid  medi- 
cinal preparation  to  be  taken  as  a  single  dose. 
See  Prescribing. 

Haut  Mai. — The  fully-developed  form  of 
epilepsy  ;  epilepsia  gravior.    See  Epilepsy. 

Haversian  Canals,  Spaces,  and 

System.    See  Physiology,  Tissues  {Bone). 

H  ay  Ast  h  m  a.  See  Asthma  {Derivation) ; 
Hay  Fever. 
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See  also  Adrenal  Glands,  Adrenalin  (Uses); 
Asthma  (Derivation) ;  Cocaine  (Uses). 

The  study  of  hay  fever  is  a  matter  of  recent 
years,  the  first  good  account  of  it  being  written 
by  a  Dr.  Blackley  of  Manchester  in  1873.  He 
was  a  great  sufferer  himself,  and  wrote  an 
admirable  brochure  on  it.  He  was  the  first  to 
substantiate  the  point  that  the  commonest 
source  of  irritation  is  the  pollen  of  certain 
grasses,  especially  of  ripe  rye-grass.  He  also 
noticed  the  fact  that  it  was  only  the  few  who 
experienced  any  discomfort  from  it,  though  all 
were  equally  exposed  to  it.  The  next  writer  on 
the  subject  was  Dr.  Beard  of  New  York,  who, 
five  years  after,  pointed  out  that  nearly  all  the 
patients  were  of  the  neurotic  temperament,  and 
that  constitutional  treatment  directed  towards 
the  amelioration  of  this  condition  was  often  of 
considerable  value.  Then  Dr.  Marsh,  also  of 
New  York,  in  1877  published  a  paper  on  hay 
fever.  He  himself  was  susceptible  only  to  the 
pollen  of  the  common  ragweed  (artemisia),  which 
blossoms  only  in  the  autumn  in  America.  But 
he  was  obviously  mistaken  in  supposing  such 
patients  were  susceptible  to  this  alone,  as  in  that 
case  the  hay  fever  of  those  suffering  in  the 
spring  would  be  unaccounted  for.  In  the  year 
1882  Dr.  Daly  of  Pittsburg  contributed  perhaps 
the  most  important  theories  of  all,  though  he  in 
his  turn  was  practically  misled.  He  maintained 
that  hay  fever  was  invariably  due  to  morbid 
conditions  of  the  nose,  and  that  they  could  all 
be  successfully  treated  by  intra-nasal  operations. 
But  cases  are  frequently  encountered  in  which 
the  nose  is  absolutely  normal,  and  such  would 
be  inexplicable  on  this  supposition.  Sajous  in 
the  following  year  made  a  contribution  of  some 
value,  in  which  he  corroborated  Daly's  theories, 
which  were  subsequently  embraced  by  specialists 
all  over  the  world — in  Vienna  by  Hack,  and  in 
this  country  by  Woakes,  M 'Bride,  and  many 
others.  But  Dr.  J.  N.  Mackenzie  of  Baltimore 
advanced  the  theory  that  the  coryza,  as  he  con- 
siders it,  is  dependent  upon  some  functional 
derangement  of  the  nerve-centres  rather  than 
any  abnormality  in  the  mucous  membrane. 
Then  there  appeared  Morell  Mackenzie's  able 
treatise  in  1885,  in  which  he  contended  that 
there  was  no  intra-nasal  disease  at  all,  and  that 
the  whole  trouble  was  an  idiosyncrasy  dependent 
upon  the  general  health.  All  these  writers  were 
practically  right ;  and  yet  not  one  of  them,  as 
appears  to  me,  has  grasped  the  subject  from  a 
wide  point  of  view.  I  think  we  may  define  hay 
fever,  in  the  first  place,  as  an  idiosyncrasy 


which  renders  certain  individuals  abnormally 
sensitive  to  sources  of  irritation  to  which  they, 
in  common  with  the  rest  of  their  fellow-creatures, 
are  exposed ;  which  idiosyncrasy  may  be 
augmented,  if  not  actually  started,  by  abnormal 
conditions  of  the  nose.  Yet  it  must  be  admitted 
that  we  find  many  a  case  in  which  the  mucous 
membrane  is  exquisitely  sensitive  to  these 
unwarrantable  sources  of  irritation,  and,  never- 
theless, in  which  we  find  no  morbid  condition 
Avhatever  in  the  nose.  Yet,  again,  although 
there  may  be  abnormalities  in  the  nose,  they  do 
not  justify  our  saying  that  the  hay  fever  is 
actually  caused  by  such  abnormal  conditions. 
Rather  may  we  assert  that  when  the  affection 
has  persisted  for  many  years  it  may  actually 
lead  to  pathological  conditions. 

Now  I  must  enlarge  a  little  further  on  these 
points.  We  may  have  abnormalities  in  the  nose 
interfering  with  respiration,  yet  in  themselves 
not  necessarily  pathological,  but  merely  malfor- 
mations. We  may  have  many  forms  of  obstruc- 
tion to  respiration  from  hypertrophy,  such  as 
spurs  and  deviations  of  the  septum.  These  are 
common  causes  of  obstruction,  and  when  they 
occur  to  any  extent  they  more  frequently 
obstruct  the  inferior  meatus.  And  it  seems  to 
me,  rather  from  clinical  observation  than  from 
any  theoretical  consideration,  that  it  is  essential 
that  these  patients  should  breathe  easily  through 
the  inferior  meatus.  In  all  patients  there  is  a 
strong  instinct  to  breathe  through  the  nose 
rather  than  through  the  mouth,  often  in  spite 
of  grave  obstruction,  though  perhaps  the  instinct 
does  not  assert  itself  so  forcibly  in  adults  as  in 
children.  When  the  inferior  meatus  is  obstructed, 
the  inspired  current  of  air,  instead  of  passing 
along  the  less  sensitive  portions  of  the  nose,  is 
drawn  up  into  the  middle  meatus,  which  is  more 
sensitive  and  irritable  than  the  lower.  So  that 
in  many  cases  of  hay  fever  the  history  is  this  : 
at  the  starting-point  we  have  the  idiosyncratic 
hypersesthesia,  the  consequence  of  which  becomes 
more  serious  if  the  inferior  meatus  be  obstructed ; 
next,  as  the  consequence  of  the  continued  irrita- 
tion, actual  hyperplasia  of  the  inferior  turbinated 
bodies  is  induced.  Yet  we  must  admit  on 
clinical  grounds  that  these  cases  of  real  hyper- 
plasise  offer  as  good  a  prognosis  for  surgical 
treatment  as  those  in  which  the  obstruction  is 
structural  rather  than  pathological. 

As  to  the  conditions  under  which  the  affection 
may  begin,  we  have  predisposing  causes  as  well 
as  those  immediately  exciting.  In  the  first 
place  there  is  climate ;  hay  fever  occui's  in 
temperate  latitudes,  being  in  tropical  countries 
almost  unknown.  Then  we  find  that  the 
idiosyncrasy  is  confined  to  certain  races,  being 
especially  found  among  the  Anglo-Saxons  and 
the  associated  portions  of  the  Celtic  race  :  the 
Irish  are  certainly  not  exempt.  Heredity  is  a 
factor  of  the  greatest  importance.  I  have  in 
I  my   books   the   case   of   a  mother  and  two 
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daughters  who  suffer  from  hay  fever ;  a  third 
daughter  suffers  from  paroxysmal  sneezing  all 
the  year  round,  although  she  does  not  have  hay 
fever ;  one  son  suffers  severely  from  hay  fever, 
and  another  from  nasal  asthma — that  is  to  say, 
bronchial  spasmodic  asthma  cured  by  intra-nasal 
treatment.  All  these  cases  presented  abnormal 
conditions  of  the  nose.  Sajous  maintains  that 
in  35  per  cent  of  all  his  cases  there  was  well- 
marked  evidence  of  heredity,  and  that  42  per 
cent  had  asthmatic  relatives.  Next  we  find  also 
that  class  has  much  to  do  with  the  tendency  to 
sneeze — the  educated  classes  being  much  more 
prone  to  the  affection  than  the  uneducated. 
Mackenzie  said  he  never  had  a  case  among  his 
hospital  cases  ;  but  the  hospital  class  is  becoming 
better  educated  and  more  neurotic  every  day, 
and  we  certainly  now  find  among  them  a  fair 
proportion  of  hay  fever  cases.  Then  town- 
diuellers  are  more  prone  to  it  than  country 
gentlemen,  though  I  have  seen  several  instances 
of  it  among  the  latter  with  apparently  normal 
nerves  and  plenty  of  good  blood.  Sex,  too, 
makes  a  difference,  men,  it  is  said,  being  more 
prone  to  the  affection  than  women.  Among 
other  causes  of  predisposition,  the  long  existence 
of  catarrhal  conditions  renders  patients  more 
sensitive  to  those  forms  of  irritation  which  occur 
in  the  summer.  Of  the  direct  sources  of  irrita- 
tive attack  of  course  the  pollen  of  grasses,  espe- 
cially of  rye-grass,  is  the  most  common,  begin- 
ning to  harass  its  victims  about  the  first  week 
in  June,  often  much  earlier,  according  to  the 
degree  of  advance  of  the  season.  Some  begin 
sneezing  so  early  in  spring  that  one  is  com- 
pelled to  accuse  the  catkins  ;  while  the  ragweed, 
which  is  confined  to  America,  does  not  begin  its 
attack  until  the  autumn.  Other  patients  are 
sensitive  to  nothing  but  roses.  While  the  hay- 
fields  are  the  misery  of  most  patients,  less  com- 
monly the  moors  and  heather  will  make  some 
men  suffer  when  they  go  grouse  -  shooting. 
Others  begin  sneezing  when  exposed  to  the 
bright  sunlight  at  sea,  though  the  latter  gives 
immunity  to  many  who  suffer  from  vegetable 
sources  of  irritation.  There  is  a  plant  in 
Australia  which  induces  sneezing ;  it  flourishes 
in  the  spring,  about  September,  and  I  believe  it 
is  commonly  known  as  the  cape  -  weed.  It 
covers  the  hills  around  Adelaide  to  the  height  of 
some  thousand  feet  or  so.  It  is  a  composite, 
and  the  pollen  is  so  profuse  that  after  driving 
for  two  or  three  miles  in  the  country  the  sides 
of  the  carriage  will  be  covered  with  its  yellow 
dust.  I  am  told  that  most  of  the  population  of 
Adelaide  are  affected  with  hay  fever  during  the 
time  of  the  blossoming.  Certain  other  people, 
again,  only  suffer  from  animal  sources  of  irrita- 
tion. One  patient  tells  me  she  always  sneezes 
when  a  cat  comes  into  the  room  ;  and  I  know- 
several  who  suffer  from  sneezing  when  in  contact 
with  horses. 

The  symptoms  usually  begin  with  a  violent 


paroxysm  of  sneezing  on  waking  early  in  the 
morning,  sometimes  supervening  suddenly  and 
sometimes  more  gradually.  Occasionally,  for 
many  days  before  it  actually  begins,  the  patient 
will  experience  a  feeling  of  irritation  about  the 
inner  canthus  of  the  eye,  which  he  is  compelled 
to  rub  continuously,  or  an  itching  about  the 
alse  of  the  nose.  In  one  of  my  patients  the 
earliest  symptom  is  a  coldness  and  pallor  of  the 
nose,  which,  though  it  is  warm  sunny  weather, 
he  has  to  rub  to  restore  the  circulation.  Some- 
times the  sneezing  will  last  only  for  a  few 
minutes,  sometimes  for  many  hours,  and  it  is 
always  accompanied  by  a  profuse  flow  of  watery 
mucus  from  the  nose.  A  patient  will  some- 
times assert  that  he  saturates  a  couple  of  towels 
in  the  space  of  half  an  hour,  after  which  he  is 
naturally  quite  exhausted ;  indeed  the  collapse 
that  sometimes  follows  is  very  distressing. 
Seldom  are  patients  seen  in  greater  misery  than 
those  suffering  from  hay  fever — ^strong  men  be- 
come anaemic  wrecks  after  six  or  eight  weeks 
of  the  malady,  which  time  is  the  ordinary  dura- 
tion, although  many  patients  remain  prostrate 
for  as  long  a  period  after  the  symptoms  have 
subsided.  Of  course  if  they  go  out  of  doors 
during  these  weeks  the  symptoms  become  ag- 
gravated, especially  if  there  is  wind  and  sim ; 
so  that  they  have  to  protect  themselves  in  a 
very  extraordinary  way — with  thick  veils  of 
gossamer  over  their  faces,  blue  spectacles,  and 
green  umbrellas  !  Some  of  these  patients  suffer 
from  more  or  less  sneezing  all  the  year  round, 
these  being  especially  cases  where  the  continual 
attacks  of  hay  fever  have  induced  actual  hyper- 
trophy of  the  inferior  turbinated  bodies.  Some- 
times a  patient  is  found  who  is  sensitive  to  every 
source  of  irritation,  not  only  to  pollen  in  its 
various  forms,  but  to  emanations  from  animals. 
They  suffer  continually  from  dust ;  they  cannot 
take  a  book  from  the  bookshelves  for  fear  of 
provoking  sneezing  ;  they  dare  not  go  near  a 
feather  bed  or  into  a  room  after  it  has  been 
dusted ;  and  so  on.  The  slightest  changes  of 
temperature  will  cause  some  swelling  of  their 
Schneiderian,  adjacent  surfaces  will  come  into 
contact,  and  thus  may  the  same  train  of  sym- 
ptoms arise  even  without  the  introduction  of  any 
irritating  substances. 

Usually  the  asthma  of  hay  fever  patients  is  a 
later  symptom ;  the  sneezing  has  persisted  for 
ten  days  to  three  weeks  before  it  begins,  and 
sometimes  the  nose-symptoms  abate  when  the 
asthma  is  fairly  established.  This  probably 
occurs  as  soon  as  the  swelling  in  the  nose  be- 
comes so  pronounced  that  nasal  respiration  is 
no  longer  possible,  the  bronchi  themselves  be- 
coming thereby  more  exposed  to  the  pollen,  etc. 
Yet  I  must  confess  that  many  patients  suffer 
from  asthma  alone  without  any  sneezing  sym- 
ptoms at  all ;  and  it  seems  to  me  that  these  are 
more  often  cases  of  permanent  obstruction  to 
the  nasal  respiration. 


54 


HAY  FEVER 


A  few  words  on  prognosis  must  preface  those 
in  reference  to  treatment.  In  cases  where  we 
can  find  neither  structural  nor  pathological  ab- 
normalities, the  prognosis  is  bad.  All  we  can 
hope  to  do  for  such  patients  is  to  mitigate  their 
symptoms  as  much  as  possible.  Tlie  cases  that 
are  best  are  those  in  which  we  find  something- 
demanding  operation,  and  the  bigger  the  ob- 
struction the  better  the  prognosis.  The  actual 
duration  of  the  disease,  whether  the  patient  has 
suffered  for  few  or  many  years,  does  not  affect 
prognosis  in  any  way.  The  most  striking  case 
of  cure  I  have  had  was,  without  exception,  the 
worst  case  in  my  experience.  The  patient,  a 
man  of  intensely  active  mind  and  neurotic 
temperament,  had  for  thirty  years  considered 
the  whole  of  the  summer  a  misery ;  yet  he  was 
completely  cured  by  the  removal  of  a  large  spur 
on  the  septum  completely  blocking  the  inferior 
meatus ;  and  for  ten  years,  so  far  as  I  know,  he 
has  had  no  return  of  symptoms.  I  do  not 
think,  either,  that  the  general  condition  of  the 
patient  affects  the  prognosis ;  although  it  is  of 
some  consequence  whether  or  no  he  be  very 
neurotic.  To  differentiate  a  little  further,  the 
most  suitable  cases  for  surgical  treatment  are 
those  in  which  we  find  the  inferior  meatus 
obstructed,  whether  by  deviations  or  spurs  of 
the  septum,  or  by  true  hyperplasia  of  the 
erectile  tissue ;  next  to  these  come  chronic 
engorgement  of  the  inferior  turbinated  ;  next, 
adenoids  in  children.  Less  amenable  are  cases 
of  polypus  obstructing  the  middle  meatus  ;  and 
it  is  the  fact  of  having  seen  polypi  in  typical 
hay  fever  cases,  where  the  removal  of  the 
growths  gave  but  little  relief,  which  has  in- 
clined me  to  the  belief  that  the  restoration  of 
breathing  through  an  obstructed  inferior  meatus 
is  the  essential  factor  in  treatment. 

Further,  we  find  cases  in  which  there  is  no 
actual  obstruction  in  either  inferior  or  middle 
meatus.  Opposite  to  the  anterior  extremity  of 
the  middle  turbinal  we  often  find  on  the  septum 
curiously  ill-defined  oedematous  and  pallid  swell- 
ings which  obscure  the  view,  and  bring  the 
septum  into  contact  with  the  middle  turbinal. 
Like  engorgement  of  the  inferior  spongy  bodies, 
they  are  boggy,  and  pit  under  pressure,  while 
they  collapse  under  cocaine  in  a  few  seconds. 
Destruction  of  these  boggy  swellings  with  the 
galvano- cautery  is  often  attended  with  the  hap- 
piest results.  Presumably  in  these  cases  the 
trouble  is  due  to  direct  irritation,  which  induces 
swelling  of  the  mucous  membrane  where  it 
abuts  on  the  middle  turbinal,  thus  evoking  the 
whole  train  of  symptoms.  Such,  on  the  whole, 
are  good  cases  to  treat.  Let  me  repeat  once 
more  that  the  worst  cases  for  treatment  are 
those  where  we  can  find  no  structural  or  patho- 
logical abnormality  to  deal  with.  Where  there 
is  opportunity  for  operation  we  should  advise  it, 
although  it  is  impossible  to  be  absolutely  sure 
of  effecting  a  cure ;  indeed  we  geldom  attain  an 


absolute  cure.  Yet  in  this  disease,  as  in  all 
others  of  the  nose,  let  us,  in  determining 
whether  or  no  operation  be  necessary,  re- 
member M'Bride's  dictum  that  we  should  judge 
the  nasal  fossse  by  what  they  can  do  rather 
than  by  structural  aberration  from  the  strictly 
normal. 

In  cases  where  surgical  treatment  does  not 
promise  much,  what  can  we  do  ?  The  first  and 
most  common  remedy  is  only  mentioned  as  a 
warning  against  its  use :  it  is  cocaine.  The 
mischief  it  induces  is  sometimes  appalling,  and 
the  patients  at  the  end  of  the  summer  are 
generally  worse  than  if  they  had  not  used  it  at 
all.  But  the  temporary  relief  it  affords  is  un- 
questionable. Patients  may  begin  with  a  2  per 
cent  solution,  but  are  soon  compelled  to  increase 
the  strength  rapidly,  until  they  often  end  with 
a  30  per  cent  solution ;  and,  finally,  they  be- 
come wrecks  from  the  pernicious  effect  of  the 
drug  on  the  nervous  system.  I  have  seen  two 
such  cases  in  medical  men,  one  of  whom  ap- 
peared to  be  developing  symptoms  of  general 
paralysis,  although  he  completely  recovered  as 
soon  as  he  relinquished  the  habit. 

But  there  are  other  local  remedies  of  distinct 
help  :  the  old-fashioned  compound  tincture  of 
benzoin,  the  bismuth  and  morphia  insufflations, 
known  as  Ferrier's  snuff,  both  may  give  relief, 
and,  on  the  whole,  Ferrier's  snuff"  is  preferable 
to  cocaine,  although  it  does  not  arrest  symptoms 
as  decidedly.  Sprays  and  lotions  of  borax,  or 
boric  acid,  especially  if  combined  with  liq. 
hamamelis,  are  very  soothing,  and  wash  away 
accumulated  secretion.  The  patient  always  likes 
such  applications,  though  they  must  be  used  in 
very  weak  solution.  A  good  method  of  applica- 
tion is  for  the  patient  to  take  the  solution  in  a 
teaspoon,  to  hold  the  head  back,  and  simply  pour 
the  warm  fluid  into  the  nose. 

Another  remedy  I  have  occasionally  found 
singularly  useful  has  been  a  solution  of  chi'omic 
acid,  or  i  of  a  grain  to  the  ounce,  sprayed  or 
poured  into  the  nose  tliree  or  four  times  a  day 
or  oftener,  and  held  in  the  nose  as  long  as  pos- 
sible. I  had  one  patient  who  would  carry  about 
her  spray  of  chromic  acid  just  as  others  will 
carry  about  their  cocaine.  Another  patient, 
after  two  or  three  weeks'  use  of  it,  seemed  to 
be  completely  cured,  and  had  no  return  of  the 
symptoms  the  following  summer.  A  good  deal 
was  talked  a  few  years  ago  of  using  bichloride 
of  mercury.  Dr.  Carl  Genth  used  it  in  a  yyVo 
solution  dropped  into  the  eye,  and  allowing  it 
to  pass  into  the  nose.  I  have  heard  two  or 
three  practitioners  speak  highly  of  it,  and  I 
have  every  reason  to  think  it  worth  trying. 
Strong  carbolic  acid  has  been  much  vaiuited  as 
a  cure  ;  but  I  have  seen  so  much  mischief  accrue 
from  its  incautious  use  that  I  cannot  recom- 
mend it — at  any  rate  so  long  as  we  have  safer 
and  more  certain  means  of  treatment.  A  5  per 
cent  solution  of  eucaine  hydrochloride  (A)  some- 
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times  gives  great  relief,  though  its  application 
stings  at  first,  and  it  does  not  act  so  strikingly 
as  cocaine.  But  it  does  not  exhibit  the  physio- 
logical disadvantages  of  the  latter  drug.  Men- 
thol sometimes  relieves ;  and  the  following 
prescription  I  have  found  of  the  greatest 
service  : — R  Menthol  gr.  5,  eucaine  (A)  hydro- 
chlor.  gr.  5,  zinci  oxidi  gr.  20,  adipis  lante  gss., 
paraflf.  liq.  ad.  gj.  M.  Ft.  ung.  Sig.  :  To  be 
applied  to  the  nostrils  frequently  with  a  camel- 
hair  brush.  During  the  last  few  months  I  have 
found  suprarenal  extract,  4  to  10  per  cent,  as  a 
spray  of  signal  use  in  a  few  obstinate  cases  of 
ordinary  paroxysmal  sneezing ;  and  I  suspect  it 
will  prove  beneficial  to  some  sufferers  from  hay 
fever. 

Another  point  of  importance  in  treatment  is 
the  careful  feeding  and  resting  of  the  patients, 
while  they  are  probably  all  better  for  some 
stinmlant.  No  special  dietary  is  indicated,  see- 
ing that  the  patients  present  no  tendency  to 
lithainiia,  etc.  Various  nerve  tonics  are  also 
useful,  like  nux  vomica,  valerian,  and  asafoetida. 
Rather  than  give  the  patient  cocaine,  it  might 
be  wise  to  allow  the  opium  pipe.  Its  use  is 
risky,  as  patients  grow  addicted  to  it,  and  I 
have  never  had  to  prescribe  it ;  but  its  power 
of  controlling  the  worst  symptoms  is  beyond  all 
question. 

[Dunbar's  antitoxin,  a  serum  produced  by  in- 
jecting the  pollen  of  rye  and  other  grasses  into 
animals,  has  been  favourably  reported  upon ;  it 
is  applied  to  the  eyes  as  the  serum,  and  to  the 
nasal  mucous  membrane  as  a  snufl^ ;  it  acts  best 
as  a  prophylactic,  and  in  established  cases  it 
modifies  the  severity  of  the  symptoms.] 

Hayg:arth's  Nodosities.  —  Osteo- 
phytes growing  on  the  knuckles  in  cases  of 
arthritis  deformans.  See  Rheumatism,  Rheuma- 
toid Arthritis. 

"  Ha,Zeiine." — A  proprietary  preparation 
of  the  bark  of  the  twigs  of  witch  hazel  {Hama- 
melis  virginiana) ;  it  is  recommended  in  doses 
of  one  to  three  drachms  in  variovis  hixsmorrhages 
(haemoptysis,  htematemesis,  etc.)  and  in  diarrhoea 
and  enteritis,  and  it  is  used  externally  in  the  form 
of  Hazeline  Cream  and  Hazeline  Snow  (B.  W. 
and  Co.)  in  eczema  and  other  irritable  skin 
affections.    See  also  Hamamelis. 

Head. 

See  also  Alcoholism  {Acute,  Diagnosis,  Head 
Injuries)  ;  Arteries,  Ligature  of  (Carotid)  ; 
Bandages  {Capelline)  ;  Brain,  Physiology  ; 
Brain,  Surgery  of  (Concussion,  Compression) ; 
Children,  Clinical  Examination  of  (Head) ; 
First  Aid  ;  Headache  ;  Head-Shaking  ;  Hydro- 
cephalus ;  Labour,  Physiology  of  (Passenger, 
Foetal  Head) ;  Labour,  Stages  and  Duration  ; 
Labour,  Diagnosis  and  Mechanism  ;  Labour, 
Management  of  ;  Labour,  Prolonged,  Faults 


in  the  Passenger  ;  Labour,  Operations  (Forceps, 
Emhryotomy) ;  Lymphatic  System  (Glands  of 
Head) ;  Meningitis,  Tuberculous  ;  Meningitis, 
Epidemic  Cerebro-Spinal  ;  Physiognomy  and 
Expression  ;  Tetany  (Motor  Symptoms). 

The  s/io/je  of  the  head  may  be  quite  normal 
on  examination,  but  there  is  often  a  definite 
abnormality  produced  by  certain  diseases. 

In  childhood  a  departure  from  the  normal 
shape  may  be  due  to  several  causes.  In  well- 
marked  rickets  defective  ossification  is  a  promi- 
nent featvxre,  the  sagittal  and  coronal  sutures 
remain  open  after  the  fourteenth  month,  the 
fontanelle  does  not  close  during  the  second  year 
of  life,  and  in  consequence  of  defective  ossifica- 
tion and  thinning  of  the  bones  there  may  be 
areas  which  give  on  pressure  and  yield  to  the 
fingers  a  sensation  of  "parchment  crackling." 
This  condition  is  called  cranio -tabes,  and  is 
usually  most  marked  in  the  parieto- occipital 
region.  If  rickets  lasts  for  some  time  there 
will  be  hyperostoses  on  the  outer  surface  of  the 
cranial  bones,  especially  the  frontals  and  the 
parietals,  causing  what  are  known  as  nodes  or 
bosses,  and  the  head  becomes  characteristically 
square.  Neither  the  bosses  nor  cranio -tabes, 
however,  are  pathognomonic  of  rickets,  as  they 
are  found  in  congenital  syphilis,  and  are  especially 
pronounced  in  those  children  who  are  the  subjects 
of  both  these  diseases.  In  congenital  syphilis 
there  is  depression  of  the  bridge  of  the  nose, 
fissures  about  the  mouth,  Hutchinson's  teeth, 
and  other  signs  which  do  not  occur  in  rickets. 
In  chronic  hydrocephalus  the  head  is  large  and 
globular,  the  eyeballs  are  prominent  from  de- 
pression of  the  orbital  plates,  the  superficial 
veins  of  the  scalp  are  distended,  the  face  is 
proportionately  small,  the  head  is  with  difiiculty 
held  upright,  the  sutures  and  foiitanelles  are 
widely  open,  and  there  is  cranio -tabes.  In 
mic7-oce2:)haly  the  head  is  small,  the  vertex  tends 
to  be  conical,  the  forehead  recedes  very  markedly, 
and  the  sutures  and  fontanelle  close  early.  In 
cretinism  the  head  is  lai*ge  as  compared  with 
the  body,  the  forehead,  as  in  microcephaly,  is 
low  and  receding,  but  the  anterior  fontanelle 
remains  open  for  years,  and  the  eyes  are  wide 
set  from  one  another.  In  Mongolian  imbecility 
the  head  is  short  and  spherical,  and  the  eyes  are 
set  somewhat  close  to  one  another,  while  in 
achondroplasia  the  head  is  large  and  broad,  the 
forehead  is  prominent,  and  the  nose  resembles 
that  of  a  bulldog. 

In  acromegaly  the  cranium  is  often  large,  and 
the  sagittal  suture  is  palpable  as  a  thickened 
ridge.  The  facial  alterations  are  more  pro- 
nounced, and  consist  chiefly  in  enlargement  of 
the  zygoma  and  frontal  processes,  and  especially 
of  the  inferior  maxillre,  whereby  the  face  is 
much  lengthened.  Enlargement  of  the  skull  is 
also  seen  in  osteitis  deformans,  but  here  the 
facial  bones  are  hardly  ever  affected ;  and  also 
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in  those  rare  conditions  known  as  diffuse  hyper- 
ostosis,  which  affects  the  skull  bones  and  occurs 
in  youth  ;  and,  lastly,  in  leontiasis  ossea,  in 
which  disease  there  are  hyperostoses  in  the 
form  of  tumours  growing  from  the  skull  bones, 
and  especially  the  maxillfe,  the  disease  com- 
mencing in  childhood  and  producing  great 
deformity  in  later  life. 

Symmetry. — The  cranium  of  infants  is  often 
somewhat  asymmetrical,  either  without  definite 
cause  or  in  consequence  of  rickets.  Asymmetry 
of  the  head  may  be  seen  in  hemihyjyertrojjliy,  or 
specially  affecting  the  face,  as  in  progressive 
facial  hemiatrojihy,  or  more  frequently  in  associa- 
tion with  wry-neck,  where  there  is  imperfect 
development  of  the  face  on  the  same  side  as  the 
affected  sterno-mastoid. 

In  babies  the  anterior  fontanelle  normally 
closes  between  the  fifteenth  and  eighteenth 
months.  The  conditions  which  retard  closure 
have  been  already  mentioned,  e.g.  rickets  and 
chronic  hydrocephalus.  Examination  of  the 
fontanelle  shows  that  its  normal  tension  may  be 
raised  by  crying  or  coughing,  or  by  cranial 
tumours,  meningitis,  or  hydrocephalus,  which 
produce  increased  intracranial  pressiu'e,  wdiile 
the  most  common  cause  of  depression  of  the 
fontanelle  and  lowering  of  its  tension  is  severe 
and  continued  diarrhoea.  The  fontanelle  has 
normally  a  slight  pulsation  communicated  to  it 
from  the  arteries  forming  the  circle  of  Willis, 
but  auscultation  is  useless  in  determining  the 
presence  of  intracranial  disease. 

The  percussion  note  of  the  skiill  is  of  doubtful 
value  in  diagnosis,  but  percussion  is  often  helpful 
in  locating  such  conditions  as  cerebral  tumours 
and  meningeal  gummata,  or  in  forming  a  dia- 
gnosis of  mastoid  inflammation. 

Head  ret7-action,  or  cervical  opisthotonos,  is  an 
important  sign  in  babies  of  meningitis,  whether 
of  tubercular  or  of  the  so-called  simple  form.  In 
its  mildest  form  there  is  merely  rigidity  of  the 
neck,  due  to  tonic  spasm  of  the  muscles  at  the 
back  of  the  neck,  but  when  well  marked  the 
head  is  fully  extended,  the  occiput  even  touch- 
ing the  back,  and  in  such  a  case  the  inflamma- 
tion has  probably  spread  to  the  spinal  meninges. 
Head  retraction  is  also  seen  in  infants  with 
chronic  diarrhoea,  or  associated  with  cerebro- 
spinal congestion,  e.g.  in  typhoid  fever.  The 
condition  must  not  be  mistaken  for  wry-neck, 
or  the  stiff  neck  of  rheumatism  or  spinal  caries. 
In  adults  we  find  head  retraction  in  tetanus  and 
hystcro-epilepsy. 

Conjugate  deviatioyi  of  the  head  and  eyes  is 
due  to  cerebral  hajmorrhage,  meningitis,  or 
tumours,  but  most  often  to  heemorrhage.  The 
eyes  and  head  are  turned  towards  the  side 
where  the  lesion  exists,  i.e.  away  from  the 
paralysed  side  ;  but  in  the  stage  of  early  rigidity 
they  may  be  turned  in  the  opposite  direction. 
In  hemorrhage  of  the  pons  the  deviation  is 
just  contrary  to  that  of  other  ha)morrhages. 


Injuries  of  the  Scalp ;  Scalp  Wounds.  —  The 
edges  of  the  wound  do  not  gape  if  the  cranial 
aponeurosis  be  uninjured,  and  the  appearance  of 
a  wound  inflicted  with  a  blunt  instrument  will 
closely  resemble  that  of  an  incised  wound.  If 
the  aponeurosis  has  been  divided  there  is  much 
gaping,  and  the  scalp  can  be  freely  stripped  off 
from  the  pericranium.  Scalp  wounds  usually 
give  rise  to  severe  htemorrhage,  because  the 
vessels  which  lie  in  the  fibrous  tissue  of  the 
scalp  are  unable  to  retract.  The  wounds  heal 
readily.  The  chief  dangers  are  hfemorrhage  and 
suppuration  in  the  space  between  the  pericranium 
and  the  aponeurosis  of  the  occipito-frontalis.  If 
the  pericranium  has  been  detached  from  the  bone 
b}^  violence  or  suppuration  there  is  merely  slight 
suj)erficial  necrosis  of  the  bone,  which  is  hardly 
in  any  way  dependent  on  the  pericranium  for 
its  blood-supply.  It  is  of  extreme  importance 
to  ascertain  whether  there  is  a  fracture  of  the 
skull  in  addition  to  the  scalp  wound.  Thorough 
investigation  of  the  wound  is  imperative,  and  if 
in  doubt  it  is  a  good  rule  to  enlarge  the  wound 
of  the  soft  parts,  and  explore  with  the  aseptic 
finger,  so  as  to  avoid  mistaking  torn  pericranium 
for  a  fracture,  as  one  may  do  if  a  probe  be  used. 
Of  less  impoi'tance  as  local  signs  of  fracture  are 

(1)  an  infilti-ation  of  blood  into  the  conjunctiva 
and  eyelids,  most  commonly  seen  in  fractures 
involving  the  orbital  plate  or  the  orbital  ridge, 
and  which  must  not  be  mistaken  for  the  infiltra- 
tion following  a  local  injury  to  the  eyelids ;  and 

(2)  the  escape  of  blood  or  cerebro-spinal  fluid 
from  the  ears,  mouth,  or  nose  after  fracture  of 
the  base. 

C ephalhcematoma  is  a  blood  tumour  of  the 
scalp  caused  by  trauma.  According  to  its 
position  in  the  scalp  we  speak  of  it  as  (1)  sub- 
cutaneous, (2)  subaponeurotic,  or  (3)  sub- 
periosteal. The  hccmatoma  may  form  a  well- 
defined  swelling,  which,  with  a  soft  and  some- 
what depressed  centre  and  a  firm,  elevated 
margin,  may  resemble  a  depressed  fracture. 
The  diagnosis  of  hsematoma  is  determined  by 
exerting  pressure  on  the  elevated  margin,  which 
is  then  found  to  disappear. 

Subaponeurotic  htematoma  is  not  common, 
but  if  it  occur  the  blood  is  only  limited  by  the 
attachments  of  the  occipito-frontalis.  The  sub- 
periosteal variety  is  confined  by  the  pericranium 
to  one  bone,  and  is  most  often  seen  in  infants 
over  the  right  parietal  bone  after  forceps  delivery. 

The  treatment  of  scalp  wounds  requires  no 
special  mention,  further  than  emphasising  the 
importance  of  thorough  cleansing  and  shaving 
of  the  scalp  for  a  considerable  area  around  the 
wound. 

Cephalhfematomata  are  best  left  alone,  for 
the  blood  will  be  absorbed.  Strapping,  pressure, 
evacuation  of  the  blood,  or  incision  and  drainage 
on  accoiuit  of  suppuration,  are  rarely  required. 

Tumours  of  the  liead.  are  mostly  seen  in  the 
scalp.    They  may  be  simple  sebaceous  cysts,  or 
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dermoid  cysts.  The  latter  are  most  common 
about  the  outer  angle  of  the  orbit,  yet  may  be 
found  in  the  middle  line,  and  then  closely  re- 
semble meningocele.  Epithelioma,  fibroma,  the 
various  forms  of  angioma,  and  more  particularly 
the  so-called  cirsoid  aneurysm,  and  sarcoma  may 
be  mentioned.  By  cephalhfematocele  is  meant 
a  cephalhaematoma,  which  communicates  with 
one  of  the  sinuses  of  the  dura  mater,  causing  a 
small  reducible  swelling,  Avhich  may  pulsate. 
Lastly,  there  are  the  congenital  malformations 
of  the  skull,  causing  cephalocele,  the  most 
common  variety  being  the  meningocele,  which, 
as  a  rule,  occurs  in  the  middle  line,  and  is  more 
or  less  reducible  and  translucent. 

Diseases  of  the  Bones. — Osteomyelitis  occurs 
as  a  result  of  compound  fracture  {q.v.).  Tuber- 
culosis of  the  cranial  bones  is  a  very  chronic 
condition,  in  the  course  of  which  a  tubercular 
abscess  forms.  This  bursts,  and  sinuses  remain 
running  through  the  bone. 

Syphilis  gives  rise  to  gummata  in  the  peri- 
cranium or  bone,  or  between  the  bone  and  dura 
mater.  They  either  disappear  under  treatment, 
burst  externally,  or  become  ossified,  and  then 
form  "  syphilitic  exostoses."  The  head  in  con- 
genital syphilis  and  in  other  general  diseases  has 
been  already  referred  to. 
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See  also  Bile  and  Biliousness  {Bilious  Head- 
ache) ;  Brain,  Affections  of  Blood -Vessels 
{AncBmia,  Syphilitic  Vascular  Lesions) ;  Brain, 
Tumours  op  ;  Brain,  Inflammations  ;  Brain, 
Surgery  of  ;  Brain,  Cerebellum,  Affections 
0¥ {Hcemorrhage) ;  Climacteric  Insanity;  Gout; 
Meningitis,  Tuberculous  ;  Meningitis,  Epidemic 
Cerbbro  -  Spinal  ;  Nephritis  {Chronic,  Renal 
Cirrhosis) ;  Ocular  Muscles,  Affections  op 
{Paralysis,  Diagnosis)  ;  Eefraction  {Refractive 
Headaches) ;  Eheumatism  in  Children  {Sym- 
ptoms, Nervous  Affections)  ;  Stomach  and 
Duodenum,  Diseases  op  {General  Symptom- 
atology) ;  Typhoid  Fever  {Symptoms) ;  Uraemia 
{Chronic  Symptoms) ;  etc.  etc. 

Headache  has  been  aptly  described  by  Hand- 
field  Jones  as  a  Dis-ease.  It  is  a  symptom  of  a 
great  variety  of  morbid  conditions,  and  fre- 
quently the  discovery  of  its  cause  is  a  problem 
of  great  difficulty.  In  all  cases  the  pain  is 
perceived  in  the  sensorium.  The  seat  of  its 
production  may  be  :  (a)  nerve-endings,  in  the 
meninges,  the  scalp,  some  organ  of  special  sense, 
or,  at  a  greater  distance,  in  the  stomach,  or 
some  other  organ  ;  (6)  irritation  at  any  part  in 
the  course  of  a  nerve ;  (c)  or  it  may  arise  from 
the  condition  of  the  nerve-cells  of  the  sensorium 
itself,  or  of  the  blood  surrounding  them. 

The  causes  of  headache  have  been  divided 


into  organic  and  functional.  The  investigations 
of  Hodge  on  the  changes  produced  by  fatigue  in 
the  nerve-cells  of  the  bee  render  it  probable 
that,  with  improved  methods  and  more  exact 
knowledge,  the  class  of  functional  disorders, 
with  the  exception,  perhaps,  of  those  due 
to  reflex  irritation,  will  disappear  from  our 
nomenclature.  As  a  factor  in  the  production 
of  headache,  the  quality  of  the  sentient  me- 
chanism of  the  individual  plays  a  most  important 
part ;  some  persons  inform  us  that  they  never 
had  a  headache  in  their  life  ;  in  certain  indi- 
viduals a  small  elevation  of  temperature  is 
always  accompanied  by  pain  in  the  head, 
whereas  high  temperature  causes  no  headache 
to  othei's.  Women  are  more  liable  to  this  kind 
of  suffering  than  men ;  it  is  more  frequent  in 
persons  of  nervous  temperament  than  in  others. 
Age  brings  often  a  general  blunting  of  the 
sensibility  both  of  nerve-centres  and  of  end- 
organs,  and  headache,  as  a  rule,  recurs  with 
diminishing  frequency  and  severity  as  life  ad- 
vances. Occasionally  more  than  one  cause 
operates  in  the  same  case ;  e.g.  in  fevers  both 
hyperajmia  and  toxaemia  act. 

The  causes  of  headache  may  be  arranged  in 
the  following  order  : — 

1.  Intracranial  Disease. — Acute  and  chronic 
inflammation  of  the  meninges  from  syphilis, 
gout,  rheumatism,  tubercle,  chronic  alcoholism, 
chronic  kidney  disease,  general  paralysis,  and 
other  forms  of  insanity.  Head  injuries  occa- 
sionally produce  headache  for  a  long  time  after 
the  injury,  although  there  may  not  have  been 
external  mark.  Encephalitis,  hydrocephalus, 
intracranial  haemorrhage,  abscess,  tumour. 
Small  haemorrhages  and  slowly-growing  tumours 
in  the  substance  of  the  brain  are  not  accom- 
panied by  pain.  Bramwell  points  out  that 
tumours  cause  pain  by  (a)  increase  of  intra- 
cranial pressure ;  {h)  direct  involvement  of  the 
membranes  ;  (c)  direct  implication  of  the  fifth 
nerve. 

2.  Cranial  and  Fericrcmial  Aff'ections. — Any 
disease  which  produces  pressure  on  nerve-trunks 
or  twigs  as  they  pass  through  foramina  in  bone 
or  membrane — syphilitic,  rheumatic,  and  malig- 
nant diseases  of  iDone  or  of  pericranium, — ery- 
sipelas, wens,  excessive  weight  of  hair,  certain 
styles  of  coiffure,  pediculi,  tight  or  too  heavy 
head-dress. 

3.  Reflex  Irritation. — In  addition  to  some 
causes  named  in  class  1,  and  most  in  class  2,  there 
are  those  from  the  organs  of  special  sense  and  the 
abdominal  organs.  Irritation  of  the  end-organs 
of  special  sense  is  a  powerful  exciting  cause  of 
headache  because  of  the  extreme  sensitiveness 
of  these  structures. 

(a)  Nose. — Any  disease  of  the  nose  and  of  its 
accessory  cavities.  Dundas  Grant  says  that 
adenoids  in  the  naso-pharynx  are  the  most 
common  form  of  nasal  disease  producing  head- 
ache.   Acute  congestion  of  frontal  sinuses  in 


58 


HEADACHE 


colds  and  in  influenza  cause  severe  frontal 
headache.  Treatment  of  chronic  disease  of 
frontal,  antral,  ethmoid,  and  sphenoid  sinuses  has 
been  followed  by  cure  of  chronic  pain  in  head. 

(b)  Eye. — Muscular  and  retinal  strain  in  a 
healthy  eye,  as  by  a  visit  to  a  picture-gallery  ; 
also  the  effect  on  the  retina  of  glare  from  the 
sea,  sand,  snow,  bright  roads.  Chronic  or  fre- 
quently-recurring headache  may  be  induced  by 
organic  diseases  of  the  eye,  such  as  glaucoma 
and  iritis.  In  chronic  headache  the  ocular 
tension  should  always  be  carefully  tested. 
Errors  in  the  optic  apparatus  which  induce 
fatigue  are  very  frequent  causes  of  headache  : — 
1.  These  may  affect  the  focussing  :  (a)  errors  of 
refraction — hypermetropia  and  astigmatism,  less 
frequently  myopia  and  anismetropia ;  {Jj)  weak- 
ness of  the  ciliary  muscle — following  diphtheria, 
due  to  presbyopia  or  to  debility.  2.  Errors  in 
powers  of  fixation — -esophoria,  exophoria,  hyper- 
phoria— due  to  an  excess  or  to  a  deficiency  in 
the  action  of  the  muscles  acting  on  the  globe. 

(c)  Teeth. — The  eruption  of  teeth  both  in 
first  and  second  dentition  ;  also  of  the  wisdom 
teeth.  This  is  a  more  probable  cause  when  the 
jaw  is  small  and  the  teeth  impacted.  Caries 
specially  of  teeth  in  the  upper  jaw. 

(c?)  Ear. — Wax  in  the  meatus,  otitis  media, 
cholesteatoma  in  the  mastoid  antrum.  Legal 
points  out  that  sometimes  ear  disease  causes  not 
so  much  pain  in  the  ear  as  in  some  other  part  of 
the  head. 

(e)  Digestive  tract. — Occasionally  we  find  that 
headache  comes  on  after,  or  is  aggravated  by, 
the  taking  of  food,  and  persists  till  the  stomach 
is  empty.  Dilatation  of  stomach  causes  head- 
ache, probably  through  the  production  ■  of 
ptomaines.  Overloaded  bowels  may  act  in  the 
same  way,  but  overloaded  bowels  and  rectum 
and  haemorrhoids  also  act  by  reflex  irritation. 
Lumbricoids  and  tape -worm  should  also  be 
borne  in  memory  as  causes  in  obscure  cases. 

(/)  Reproductive  system. — Although  Matthews 
Duncan  stated  that  the  generative  organs  do  not 
cause  pain  above  the  breasts,  it  is  established 
that  congestions  and  displacements  of  the  uterus 
do  occasionally  give  rise  to  headache.  That 
which  is  frequent  in  young  women  about  puberty 
and  in  older  women  at  the  climacteric  is  more 
directly  related  to  the  condition  of  the  nervous 
system. 

4.  ToxcBmia. — (o.)  Autogenetic,  from  uraemia, 
liver  diseases,  gout,  rheumatism,  oxaluria,  con- 
stipation ;  {h)  Heterogenetic,  from  alcohol,  im- 
pure air  of  crowded  meetings,  badly-ventilated 
bedroom,  bad  drainage,  certain  drugs,  such  as 
opium,  quinine,  etc.,  malaria,  fevers.  It  is  to 
be  borne  in  memory  that  the  liver,  the  largest 
gland  in  the  body,  stands  at  the  gateway  be- 
tween digestion  and  circulation,  and  in  deranged 
conditions  is  liable  to  permit  the  passage  of 
ptomaines.  It  is  often  deranged  without  pro- 
minent digestive  symptoms. 


5.  Hypercemia. — Acute  congestion  in  encephal- 
itis, plethora,  menstrual  suppression,  increased 
action  of  heart,  violent  exertion,  and  mental 
excitement.  Passive  congestion  from  certain 
diseases  of  the  circulation  and  pressure  of 
tumours  on  great  veins  leading  from  the  head. 

6.  Anoeniia  and  Nervous  Debility. — Chlorosis 
and  the  various  diseases  which  produce  general 
anaemia  induce  debility  of  nerve-centres,  and  in 
some  constitutions  headache  results.  Overwork, 
prolonged  lactation,  exhaustion,  mental  anxiety 
— which  Laycock  called  phrenalgia :  he  con- 
sidered depression  of  spirits  and  hypochondriasis 
to  be  varieties  of  phrenalgia  —  neurasthenia, 
hysteria,  sunstroke. 

7.  Migraine  or  megrim. — This  is  a  paroxysmal 
form  of  headache  allied  to  ejailepsy  and  other 
nerve-storm  diseases.  As  it  differs  materially 
from  other  forms  of  headache,  it  requires  notice 
at  greater  length.  It  is  hereditary,  occurs  in 
families  of  nervous  constitution,  in  those  who 
are  intellectual  and  studious,  and  in  members  of 
families  with  a  history  of  epilepsy,  chorea,  in- 
sanity, and  nerve  weakness.  Although  there  is 
a  case  on  record  which  commenced  at  the  early 
age  of  three  and  a  half  years,  it  most  often 
begins  at  puberty,  diminishes  in  frequency  and 
severity  with  advancing  age  ;  it  generally  ceases 
in  old  age,  but  not  invariably  so.  About  the 
menopause  it  general^  becomes  temporarily 
aggravated.  The  attacks  are  periodical — once 
a  week  or  at  longer  intervals ;  in  women  it 
frequently  occurs  at  the  menstrual  period,  com- 
monly just  before  it.  An  attack  may  last  a 
few  hours  or  several  days,  most  frequently  one 
day.  Its  onset  is  occasionally  indicated  by 
prodromata — in  some  persons  a  feeling  of  well- 
being,  in  others  malaise,  or  sleepiness  or  consti- 
pation ;  frequently  there  are  optical  phenomena 
— dimness  or  confusion  of  vision,  coloured  lights, 
flashing,  dazzling,  hemiopsia,  or  teichopsia.  The 
attack  generally  comes  on  in  the  early  morning, 
either  immediately  on  awaking  or  soon  after, 
with  pain  or  throbbing  in  one  or  both  temples ; 
there  may  be  jDallor  or  flushing  of  the  face,  or 
both  may  occur  at  the  same  time.  The  pulse  is 
slow  in  proportion  to  the  severity  of  the  pain, 
the  body  is  cold,  the  head  hot.  In  severe  cases 
the  subject  must  rest — generally  lying,  but  some 
must  sit — in  a  darkened  room ;  the  pain  is 
continuous  with  occasional  exacerbations,  which 
may  be  agonising.  After  a  time  nausea  and 
vomiting  occur,  and  following  this  the  subsid- 
ence of  the  attack  ;  in  others  vomiting  recurs 
and  is  bilious  ;  rarely  diarrhoea  is  a  symptom. 
During  the  attack  the  urine  and  saliva  are 
diminished,  and  usually  there  is  anorexia.  Haig 
states  that  during  the  prodromal  period  of  well- 
being  the  excretion  of  uric  acid  is  below  the 
normal,  and  that  during  the  seizure  it  rises 
above  it.  Many  theories  have  been  advanced 
as  to  the  cause  of  migraine.  Haig  believes  that 
uric-acidacmia  is  to  blame  ;  some  consider  that 
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the  primary  error  lies  in  the  digestive  system,  and 
in  order  to  cure  an  attack  and  prevent  recurrence 
treat  the  stomach  ;  others  locate  the  error  in  the 
circulation  ;  others  in  the  nervous  mechanism. 
Uric-acidsemiadoes  not  produce  migraine  in  every 
subject,  only  in  those  with  a  peculiar  nervous 
system.  The  circulatory  phenomena,  the  head- 
ache, sickness,  uric-acidsemia,  are  not  the  dis- 
ease, but  incidents  in  the  attack.  In  migraine, 
as  in  other  nerve-storm  diseases  such  as  epilepsy, 
there  are  probably  at  least  three  factors.  1. 
There  must  be  a  peculiar  constitutional  con- 
dition of  the  nerve-centres.  2.  A  morbid  or 
toxic  condition  of  the  blood.  3.  Some  peri- 
pheral irritation.  This  irritation  acts  as  the 
■exciting  cause  ;  it  may  be  worry,  excitement, 
OA^erwork,  powerful  impressions  on  any  of  the 
special  senses,  errors  in  the  optical  apparatus 
•causing  eye  strain,  digestive  derangements. 

8.  Electrical  and  other  conditions  of  the  atmo- 
;sphere  produce  headache  in  certain  persons. 

Diagnosis  of  the  Cause. — This  is  often  a 
matter  of  great  difficulty,  sometimes  all  that 
can  be  attained  is  a  provisional  diagnosis.  In 
the  solution  of  the  problem  we  first  consider  the 
age  of  the  patient  and  the  diseases  common  at 
the  time  of  life,  the  circumstances  preceding  the 
attack,  the  time  of  day  at  which  it  occurs,  the 
character  of  the  pain — continvious  or  paroxysmal 
— and  its  duration.  The  locality  of  the  pain 
may  give  some  guidance,  but  it  often  gives 
none.  We  then  make  a  systematic  examina- 
tion of  the  special  senses  and  of  other  organs 
which  might  produce  reflex  irritation,  also  of 
the  blood.  The  temperature  and  other  sym- 
ptoms enable  us,  as  a  rule,  at  once  to  put  aside 
specific  fevers  and  encephalitis,  although  occa- 
sionally in  typhoid  fever  headache  and  debility 
are  the  symptoms  which  cause  the  sufferer  to 
seek  advice. 

Age. — When  we  have  to  do  with  young 
children  we  should  examine  the  gums.  If  the 
mouth  be  moist  and  the  child  do  not  suffer 
increase  of  pain  when  the  gums  are  pressed  on, 
dentition  is  not  at  fault.  We  should  inquire  as 
to  accident,  for  headache  may  recur  long  after 
injury  and  in  the  absence  of  external  mark. 
Examine  the  sutures  for  evidence  of  hydro- 
cephalus. If  the  head  be  drawn  back  think  of 
basal  meningitis.  In  tubercular  meningitis  pain 
is  not  an  early  symptom ;  when  it  occurs  it  is 
in  paroxysms,  the  child  screams,  may  put  its 
hands  to  the  head,  there  is  vomiting,  constipa- 
tion, marked  leucocytosis,  and  the  eyes  if  they 
can  be  examined  show  evidence  of  optic  neuritis. 
Always  when  you  siispect  pain  in  the  head  of  a 
child  examine  the  ears  for  evidences  of  inflam- 
mation of  them,  by  making  gentle  traction  on 
the  auricles,  pressing  on  the  tragus ;  and  if 
possible  examine  the  meatus  and  membrana 
tympani.  In  older  children  examine  the  ears, 
ascertain  whether  there  has  been  discharge  from 
the  meatus ;  pain  from  inflammation  of  the 


meatus  or  of  the  middle  ear  is  relieved  after 
discharge,  if  not  relieved  is  there  abscess? 
Absence  of  tenderness  on  tapping  the  cranium, 
and  behaviour  of  the  temperature  will  guide. 
During  second  dentition  caries  and  impaction 
of  teeth  are  possible  causes,  the  latter  specially 
if  the  jaw  be  small.  Lauder  Brunton  states 
that  in  every  case  of  headache  he  first  examines 
the  teeth.  If  the  child  be  of  school  age  the 
condition  of  the  optic  apparatus  should  be 
examined  as  to  errors  of  refraction  and  of 
powers  of  fixation,  the  nose  and  particularly 
the  naso-pharynx  are  likely  causes  at  this  age. 
The  attention  should  be  specially  directed  to 
the  latter  if  there  has  been  frequent  ear  trouble, 
examine  the  naso-pharynx  with  the  finger.  If 
these  and  other  physical  causes  such  as  irritable 
stomach  and  bowels  can  be  excluded,  ascertain 
the  amount  of  school  work  which  is  required. 
If  sleep  be  disturbed  and  the  child  awake  un- 
refreshed,  it  has  probably  too  much  work. 
Overpressure  is  a  relative  term. 

The  period  of  eruption  of  the  wisdom  teeth  is 
a  very  variable  one,  and  the  irritation  connected 
with  the  process  is  a  common  cause  of  headache. 
Megrim  often  commences  about  puberty,  and 
the  history  of  the  attack  is  diagnostic,  unless  in 
very  mild  cases.  In  later  life  it  might  be  con- 
founded with  gouty  headache,  but  the  latter  is 
usually  confined  to  one  side  of  the  head,  is  much 
aggravated  by  movement ;  megrim  usually  be- 
comes less  severe  in  late  life,  the  head  may  or 
may  not  be  tender  on  tapping,  there  is  no  history 
of  periodicity,  but  there  is  a  histoiy  of  gout  in 
the  individual  or  family,  and  there  may  be  other 
evidences  of  gout  present.  About  middle  life  a 
very  common  cause  of  headache  is  commencing 
presbyopia ;  if  there  be  increased  ocular  tension 
we  should  be  suspicious  of  glaucoma.  In  later 
life  a  not  uncommon  cavise  is  ursemia.  In  every 
case  of  headache  the  urine  should  be  examined. 

The  Time  of  Day. — If  headache  comes  on  in 
the  morning  examine  for  uric-acidsemia,  ascertain 
whether  the  bedroom  be  properly  ventilated,  and 
whether  the  drainage  be  good.  Headache  which 
occurs  on  awaking  in  the  morning,  and  is  relieved 
after  breakfast,  is  often  due  to  want  of  food, 
nothing  having  been  taken  since  late  afternoon, 
and  then  only  a  light  meal.  Some  congestive 
headaches  are  aggravated  by  the  recumbent 
posture  with  low  head,  and  are  therefore  worst 
in  the  morning.  When  the  attack  comes  on  in 
the  evening  it  is  often  caused  by  overwork, 
exhaustion,  nerve  debility,  sometimes  by  com- 
mencing presbyopia.  Those  which  come  on  or 
are  worst  at  night  are  due  to  rheumatism  or 
syphilis.  When  the  latter  is  the  cause  the  pain 
is  more  constant  and  the  nocturnal  exacerbations 
are,  as  a  rule,  more  severe  than  in  rheumatism. 
The  headache  of  rheumatism  may  be  very 
severe,  but  it  is  not  so  constant  as  that  due  to 
syphilis  or  tumour ;  there  is  usually  the  history 
of  a  draught,  sometimes  great  tenderness  of  the 
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scalp,  and  there  is  the  history  of  former  rheu- 
matic ailments.  Occasionally  when  the  struc- 
tures at  the  back  of  the  head  are  affected  in 
rheumatism  the  slightest  movement  of  the  head 
is  painful.  The  diagnosis  of  intracranial  tumour 
in  early  stages  !presents  considerable  difficulty, 
specially  if  it  be  slowly  growing  and  if  it 
do  not  involve  any  trunk  of  a  peripheral 
nerve.  The  difficulty  is  all  the  greater  from 
the  fact  that  occasionally  hysterical  sym- 
ptoms are  the  most  prominent  features  in  the 
early  stages  of  organic  disease.  The  character- 
istics of  headache  produced  by  tumour  are,  the 
constancy  of  pain  with  severe  exacerbations, 
which  may  come  on  at  night  but  are  not  confined 
to  that  period,  and  the  pain  seems  to  be  present 
even  during  sleep.  Gowers  lays  it  down  as  a 
rule  that  headache  which  prevents  sleep  is  due 
to  organic  disease,  but  the  rule  is  not  an  in- 
variable one.  If  in  such  a  case  examination  of 
the  fundus  of  the  eye  reveal  symptoms  of  intra- 
cranial pressure,  tumour  may  be  diagnosed. 
Hfemorrhage  as  a  cause  of  headache  is  excluded 
by  the  history.  Abscess  is  often  difficult  of 
diagnosis,  history  of  disease  of  ear,  bone,  or  of 
pyfemia,  with  variable  pulse  and  temperature, 
should  guide.  In  encephalitis  severe  headache 
is  the  first  symptom,  it  increases  from  hour  to 
hour,  and  the  temperature  is  elevated.  It  is 
not  always  easy  to  diagnose  hysterical  headache; 
usually  the  description  given  is  out  of  proportion 
to  the  evident  condition,  the  patient  sometimes 
smilingly  descants  on  the  suffering ;  a  common 
seat  of  this  headache  is  the  vertex ;  the  pain  is 
likened  to  the  driving  in  of  a  nail.  Violent 
exercise,  laughter,  coughing,  blowing  wind  instru- 
ments, stooping  aggravate  congestive  headache. 
If  the  condition  be  produced  by  fatigue,  noise, 
bustle,  study,  it  is  probably  due  to  debility  or 
exhaustion.  The  amount  of  debility  may  be 
gauged  by  the  facility  with  which  the  pain  is 
induced, — -the  more  readily  induced  the  more 
tedious  the  recovery.  If  a  nursing  mother  com- 
plain of  headache  after  having  given  the  breast 
to  her  child  she  should  at  once  wean  it.  If 
headache  be  produced  by  sightseeing  we  have 
to  do  with  a  person  debilitated,  or  naturally 
delicate,  or  with  eye  trouble. 

Occasionally  the  condition  of  the  pulse  will 
put  us  on  the  track  of  the  cause.  If  it  be  one 
of  high  tension,  examine  for  toxajmia,  urfemia, 
uric  acid,  or  some  other  form  autogenetic  or 
heterogenetic.  Liver  derangement  is  a  not  un- 
common cause  of  such  trouble. 

The  locality  to  which  pain  is  referred  is  not 
of  much  aid  in  diagnosis.  Headache  from  eye 
strain,  although  often  frontal,  may  be  situated 
in  any  part  of  the  head.  Pain  from  ear  trouble 
may  be  in  any  part  of  the  same  side,  even  on  the 
opposite  side  ;  the  ear  itself  may  be  free.  Re- 
moval of  cerumen  has  cured  pain  over  the  whole 
head.  Ocular  headache  is  common  in  bilious- 
ness, also  in  gout.   Frontal  headache  is  common 


in  malaria,  in  dyspepsia,  in  congestion  of  the 
frontal  sinuses,  in  catarrh  and  influenza,  and  in 
inflammations  and  suppurations  of  these  sinuses. 
Lauder  Brunton  states  that  disease  of  the  nose 
is  liable  to  cause  pain  in  the  frontal  region  at 
the  margin  of  the  hairy  scalp.  Pain  at,  or  a 
sensation  of  pressure  on,  the  vertex  is  often 
complained  of  in  hypochondriasis,  hysteria,  in 
women  debilitated  by  prolonged  lactation, 
anaemia,  poverty,  and  about  the  climacteric. 
Pain  at  the  back  of  the  head  is  common  in  cere- 
bellar tumour,  in  basal  meningitis  of  children  ; 
it  occurs  also  in  chronic  affections  of  the  naso- 
pharynx. Von  Troltsch,  while  stating  that 
disease  of  the  naso-pharynx  is  a  common  cause 
of  pain  in  any  part  of  the  head,  noted  that  ex- 
amination of  that  space  with  the  finger  often 
produced  pain  at  the  occiput.  Occipital  head- 
ache occurs  in  persons  who  have  evidences  of 
nervous  breakdown,  in  constipation,  and  in 
rheumatism  of  the  scalp  and  nucha.  Tender- 
ness on  pressiu'e  and  pain  on  tapping  are  common 
in  rheumatism  of  the  scalp  ;  the  hairy  scalp  is 
more  liable  to  be  tender  than  the  parts  without 
hair,  the  vertex  more  than  the  occiput.  In 
organic  disease  pain  on  tapping  or  even  on 
pressure  over  a  limited  ai-ea  often  indicates  the 
seat  of  lesion — affection  of  periosteum  or  of 
bone,  or  a  tumour. 

Treatment. — The  discovery  of  the  cause  in 
many  cases  indicates  the  cure.  To  enter  with 
detail  into  the  treatment  of  headache  would 
involve  the  writing  of  a  small  treatise  on  the 
practice  of  physic,  the  number  of  causal  con- 
ditions is  so  great.  For  the  ti'eatment  of  these 
the  reader  is  referred  to  the  various  subjects — 
meningitis,  ansemia,  ura3mia,  etc.  In  some  cases 
the  first  treatment  must  be  palliative,  but  if  in 
any  case  the  only  prescription  is  antipyrin  and 
rest,  it  is  a  practical  acknowledgment  of  failure 
of  diagnosis.  In  more  chronic  cases  the  treat- 
ment is  at  once  directed  to  the  cause.  For 
example,  if  the  nose  be  at  fault,  the  diseased 
condition  must  be  treated  secundtim  artem ;  if 
the  eye  be  to  blame,  the  error  mixst  be  corrected 
by  means  of  lenses,  or  prisms,  or  the  necessary 
combinations  of  these.  Carious  teeth  may 
require  treatment,  and  if  impacted  teeth  be  the 
cause  the  removal  of  one  or  more  may  be  neces- 
sary ;  it  is  often  good  practice  to  remove  the 
first  permanent  molars  if  they  show  evidence  of 
caries,  in  order  to  obtain  room,  and  often  in 
older  persons  the  wisdom  teeth  must  be  ex- 
tracted. Headache  due  to  periostitis  from  caries 
may  occasionally  be  cured  by  painting  the  neigh- 
bouring gum  with  equal  parts  of  liquor  iodi  fortis 
and  of  linimentum  aconiti ;  half  a  minute  later 
rinse  the  mouth  with  tepid  water,  and  repeat 
the  painting  if  required.  Occasionally  we  are 
called  to  treat  severe  headache  in  association 
with  acute  gastric  catarrh  ;  nothing  gives  more 
rapid  relief  than  a  sinapism  to  the  epigastrium 
and  a  dose  of  castor  oil.    When  constipation  or 
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haemorrhoids  are  the  cause  these  must  have 
suitable  treatment. 

In  every  case  of  severe  headache  the  patient 
should  be  put  to  rest,  with  all  sources  of  peri- 
pheral irritation  removed ;  ladies  often  find 
relief  from  loosing  down  the  hair.  In  some 
fevers  and  inflammatory  conditions  the  hair 
should  be  removed,  and  cold  applied  either  by 
means  of  Leiter's  coil  or  an  ice-bag.  The  ice- 
bag  should  not  be  kept  constantly  applied,  but 
intermittently  ;  continuous  application  produces 
severe  pain.  Headache  due  to  the  congestion 
of  frontal  sinuses  in  catarrh  and  influenza  is 
best  relieved  not  by  cold,  but  by  the  frequent 
application  of  very  hot  compresses  to  the  fore- 
head. 

In  simple  congestive  headache  the  patient 
should  be  put  to  rest  with  the  head  high,  a 
mustard  foot-bath,  a  mustard  blister,  or  tur- 
pentine stupe  to  the  nape  of  neck,  a  saline 
aperient,  and  if  the  heart  be  acting  violently, 
small  doses  of  tincture  of  aconite  repeated  fre- 
quently till  relief. 

Headache  due  to  chronic  congestion  has  occa- 
sionally been  cured  by  free  epistaxis,  therefore 
local  blood-letting  by  leeches  may  in  such  cases 
be  tried.  Occasionally  a  cantharides  blister  to 
the  nape  of  neck  has  relieved  when  other 
measures  have  failed.  Any  heart  condition 
causing  passive  congestion  should  be  treated. 

In  headache  due  to  anaemia,  we  have  also  to 
do  with  debility  of  nerve-centres  from  mal- 
nutrition, therefore  fatigue  and  exertion  are  to  be 
avoided,  rest  in  the  recumbent  posture  favours 
the  free  flow  of  blood  to  the  brain.  Arsenic  and 
other  treatment  for  ansemia. 

Headache  due  to  exhaustion  from  fatigue 
may  be  relieved  by  rest,  and  sipping  hot  tea, 
coffee,  or  soup.  Small  doses  of  strychnine  or  of 
nux  vomica  are  also  useful.  If  the  cause  be 
worry  in  a  nervous  individual,  30  grains  of 
bromide  of  potash,  with  4  or  5  minims  of  tincture 
of  nux  vomica,  or  a  dose  of  bromo-soda  (bromide 
of  sodium  with  caffeine),  or  a  tabloid  of  phen- 
acetin  4  grains,  and  caffeine  1  grain,  or  anti- 
pyrin  10  grains.  Any  of  these  may  be  repeated 
an  hour  later,  if  required.  Externally,  liniment 
of  chloroform  alone,  or  with  an  equal  part  of 
liniment  of  aconite,  may  be  applied  to  the  painful 
area. 

In  nervous  debility,  in  addition  to  the  im- 
mediate treatment  of  headache,  diminution  of 
work  is  necessary  ;  for  school  children  it  is  often 
necessary  to  curtail  the  amount  of  work,  specially 
of  home  preparation.  In  severe  cases  complete 
abstention  from  it  for  a  long  period  may  be 
required,  change  of  air  and  scene,  open-air 
exercise,  nourishing  diet — fish,  egg,  and  milk. 
Fellow's  syrup  or  Easton's  syrup,  with  arsenic. 
Occasionally  in  such  cases,  with  frequently  re- 
curring headache,  10  or  15  grains  of  bromide  of 
sodium,  with  tincture  of  nux  vomica,  after  meals 
is  useful  along  with  some  other  tonic.  Fletcher's 


syrup  of  the  hydrobromates,  with  strychnine,  is 
also  useful. 

In  loaded  bowels,  with  liver  derangement,  a 
dose  of  calomel,  followed  by  a  purge,  gives  rapid 
relief.  Some  persons  who  live  highly  are  accus- 
tomed to  relieve  their  frequent  headaches  by 
blue  pill,  or  calomel,  followed  in  the  morning  by 
a  saline ;  the  removal  of  the  cause  would  be 
better  attained  by  the  regulation  of  the  diet  and 
an  increased  amount  of  exercise.  It  is  the  ex- 
perience of  many  medical  men,  that  although 
mercurials  are  useful,  they  favour  a  recurrence 
of  the  morbid  condition  of  liver. 

In  urcBinic  headache  do  not  give  digitalis,  but 
a  dose  of  calomel  as  a  bowel  antiseptic,  followed 
by  a  saline,  and  at  first  only  water  as  food. 
Mustard  to  the  nape  of  the  neck.  For  the  use 
of  blood-letting  and  subcutaneous  transfusion  of 
normal  saline  solution,  see  "  Ursemia." 

In  7'hemnatic  and  syjihilitic  headache,  the  most 
useful  drug  is  potassium  iodide,  5  to  20  grains 
three  times  a  day  after  food.  In  all  cases  of 
chronic  headache,  even  if  there  be  no  history  of 
syphilis  and  no  evidence  of  it,  iodide  of  potash 
should  be  tried.  In  rheumatic  headache  extract 
of  colchicum,  J  to  1  grain  at  bedtime,  is  often 
effectual,  and  in  rheumatism  of  the  scalp,  with 
tenderness  to  touch,  ammonium  chloride,  15 
grains  in  extract  of  liquorice  and  water  every 
four  hours,  often  acts  like  a  charm.  In  gouty 
headache  both  potassium  iodide  and  colchicum 
are  useful. 

Migraine. — In  a  considerable  proportion  of 
cases  of  acute  headache  to  which  the  medical 
man  is  called  he  will  find  that  he  has  to  do  with 
migraine.  His  treatment  must  be  (a)  of  the 
attack ;  (h)  during  the  interval,  (a)  Of  the 
attack.  The  majority  of  patients  have  most 
relief  lying  down,  others  must  sit ;  irritation  of 
end-organs  is  excluded  as  far  as  possible,  the 
room  is  darkened.  In  mild  attacks  30  to  60 
grains  of  guarana  powder  in  infusion  gives  relief 
(the  tincture  is  also  said  to  be  good) ;  others 
find  that  a  drachm  of  bromo-soda  cuts  short  the 
attack,  some  use  antipyrin,  others  phenacetin 
and  caffeine.  Placing  the  hands  and  feet  in  hot 
water  gives  relief  in  some  cases.  Some  compress 
the  carotids.  In  some  the  only  means  of  obtain- 
ing relief  from  the  agonising  pain  is  the  sub- 
cutaneous use  of  morphine.  Such  a  method 
should  be  avoided,  if  possible,  (b)  Between  the 
attacks.  As  the  nervous  system  is  profoundly 
involved,  endeavour  to  raise  its  tone,  and  avoid 
everything  which  might  lower  it.  In  some 
persons  uric-acidsemia  is  a  common  exciting 
cause  of  the  attack,  therefore  in  these  the  diet 
should  be  carefully  regulated.  Haig  advises 
that  nitrogenous  food  should  be  reduced  to  a 
minimum.  Some  persons  enjoy  comparative 
freedom  if  they  abstain  from  butcher's  meat  and 
take  only  fish.  Lauder  Brunton  advises  a 
nightly  dose  of  sodium  salicylate,  1 5  to  30  grains 
alone,  or  with  potassium  bromide,  10  to  30 
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grains.  Should  the  salicylate  disagree  he  gives 
potassium  bicarbonate.  In  some  cases  the  per- 
sistent use  of  ammonium  chloride  after  meals 
gives  freedom.  Wilks  strongly  recommends  a 
nightly  dose  of  cannabis  indica,  ;j  to  1  grain. 

Occasionally  obstinate  headache,  which  has 
resisted  other  remedies,  has  been  cured  by  the 
administration  of  an  anthelmintic.  In  countries 
in  which  lumbricoids  are  common,  headache  in 
children  is  treated  with  worm  nuts;  here  santonin 
in  castor  oil  is  best.  In  other  cases  a  dose  of 
ethereal  oil  of  male  fern  has  caused  the  expulsion 
of  tape-worm,  and  with  it  the  cure  of  persistent 
headache.  Sometimes  headache  has  been  cured 
in  ladies  by  cutting  the  hair  short. 

In  the  treatment  of  chronic  headaches  many 
drugs  have  been  used  in  addition  to  those  already 
named,  both  nerve  tonics  and  sedatives.  Quinine, 
zinc,  valerian,  ergot,  butyl  chloral  hydras,  etc. 
Turpentine  was  highly  praised  by  Warburton 
Begbie — 20  drops  repeated  after  an  hour  or  two. 
Balthazar  Foster  found  that  nitrite  of  amyl 
relieved  headache  like  magic.  This  remedy  and 
nitro-glycerine  might  be  expected  to  be  useful 
in  the  spastic  variety  (hemicrania  sympathetica 
tonica).  Ergot  has  been  recommended  in  con- 
gestive headache,  and  Campbell  recommends 
that  it  be  tried  if  other  remedies  fail.  Several 
writers  advise  the  use  of  electricity.  Campbell 
states  that  it  has  not  received  the  praise  due  to 
it  because  it  is  seldom  used  in  temporary  and 
occasional  headaches  ;  he  has  occasionally  found 
the  pain  of  intracranial  disease  temporarily 
removed  by  the  constant  current. 

In  all  cases,  specially  chronic  cases,  we  must 
remember  that  we  have  to  treat  a  peculiar 
nervous  system,  that  it  should  through  hygienic 
and  dietetic  measiu-es  be  braced  up,  that  exercise 
in  the  open-air  is  important,  that  the  cause  of 
headache  should,  if  possible,  be  discovered  and 
removed,  and  that  as  rarely  as  possible  should 
our  treatment  be  only  palliative.  Alcoholics  and 
morphine  to  be  used  as  rarely  as  possible. 

H  ead  I  ess  IVl  o  n  ste  rs. — Acephalic  twin 

foetuses.    See  Teratology  (^Placental  Parasites). 

Head-Lockingf.  See  Labour  in  Mul- 
tiple Pregnancy  {Complicated  Cases,  Inter- 
locking/). 

Head -Nodding^.    See  Head-Shaking. 

Head-Shaking:. 

Head-Shaking  and  Head-Nodding  with 
Nystagmus  in  Infants  (Spasmus  Nutans). 

Synonyms.  —  Head  -  jerking  ;  Head  -  rotating  ; 
Gyrospasm ;  Nodding  spasm. 

Definition. — This  is  a  functional  co-ordination- 
neurosis  affecting  infants  under  two  years — 
generally  when  between  four  and  twelve  months 
old. 

Clinical  Features. — Its  two  cardinal  symptoms 


— involuntary  nodding  or  shaking  of  the  head 
and  ocular  nystagmus — are  usually  both  pre- 
sent, but  either  may  begin  some  weeks  before 
the  other.  Sometimes,  however,  only  head- 
movements  are  observed  throughout ;  while  in 
other  cases  there  is  passing  nystagmus  only. 

The  movements  of  the  head  may  consist  in  a 
simple  forward  nodding,  but  lateral  or  rotatory 
skaking  is  more  common.  They  cease  when 
the  child  is  lying  down,  and  also  when  the 
eyes  are  closed  voluntarily  or  artificially.  The 
nystagmus  is  rapid  and  of  short  range.  It  is 
oftenest  horizontal,  but  may  be  rotatory  or 
vertical ;  in  the  latter  case  the  upper  eyelid 
may  participate  in  the  movement.  It  is  gener- 
ally more  marked  in  one  eye  than  in  the  other, 
and  it  is  common  to  find  one  eye  only  affected. 
Occasionally  there  is  rotatory  or  vertical 
nystagmus  of  one  eye,  and  distinctly  horizontal 
movements  of  the  other.  When  the  head  is 
passively  steadied  by  the  hand  the  nystagmus 
increases  ;  or  it  may  become  visible  then  for  the 
first  time. 

Rhythmical  contraction  and  dilatation  of  the 
pupil  (hippus)  may  sometimes  be  found,  and 
occasionally  convergent  strabismus  develops. 
The  child  has  often  a  peculiar  trick  of  turning 
his  head  to  one  side  and  staring  fixedly  out  of 
the  opposite  corners  of  his  eyes.  This  gives 
him,  at  times,  a  curious  vacant  preoccupied 
look.  The  intellect,  however,  is  not  at  all 
affected  however  severe  or  long- continued  the 
symptoms  may  be.  When  the  child's  attention 
is  attracted  in  any  way  this  seems  to  increase 
the  movements.  They  diminish  with  drowsiness 
and  cease  during  sleep. 

Course  and  Dicration.  —  The  patients  are 
generally  weakly  children — very  often  rickety 
— and  in  unsatisfactory  hygienic  surroundings. 
The  symptoms  usually  begin  suddenly,  almost 
always  in  mid- winter.  They  seldom  last  less 
than  six  weeks,  usually  from  three  to  six 
months,  and  sometimes  longer.  Occasionally, 
after  complete  recovery,  there  is  a  return 
during  the  following  winter. 

Etiology. — There  are  many  factors  contri- 
buting to  the  causation  of  this  condition.  Falls 
on  the  head  and  the  irritation  of  teething  have 
been  blamed.  The  most  important  influences, 
however,  in  determining  the  onset  of  the  dis- 
ease are  the  age  of  the  patients,  the  absence  of 
sufficient  sunlight  in  their  surroundings,  and 
the  presence  of  rickets.  It  is  also  pi'obable 
that  anything  else  which  temporarily  or  per- 
manently lowers  the  vitality  predisposes  to  its 
occurrence  and  to  its  long  duration. 

Diagnosis. — Cases  of  spasmus  nutans  are 
usually  easy  to  recognise.  Eclampsia  nutans, 
or  the  "salaam  convulsion,"  has  sometimes 
been  mistaken  for  it,  but  is  quite  different, 
being  a  form  of  epileptic  seizure  associated  with 
serious  cerebral  defect.  It  is  also  not  difficult 
to  distinguish  these  cases  from  those  in  which 
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somewhat  similar  head -movements  are  due  to 
chronic  hydrocephalus  or  to  some  other  organic 
brain  disease,  and  in  which  the  prognosis  is 
naturally  altogether  less  favourable.  The 
nystagmus  of  these  cases  can  often  be  distin- 
guished from  more  serious  forms  by  its  having 
recently  set  in  without  obvious  cause,  and  by 
the  movements  being  confined  to  one  eye  or 
being  diiTerent  in  the  two  eyes. 

Treatment. — While  sedatives  may  appreciably 
diminish  the  extent  of  the  movements  they  are 
not  of  much  importance  in  the  treatment.  The 
chief  thing  is  to  secure  abundance  of  fresh  air 
and  sunshine,  and  to  put  the  child  on  an  anti- 
rachitic regimen  with  cod -liver  oil  and  phos- 
phorus. 

Hea.ling^  Sore.  See  Ulcers  and  Ulcer- 
ation {Healing  Sore,  Treatment). 

HGcllth.  See  Epidemiology  ;  Meteor- 
ology {Influence  on  Health) ;  Vital  Statistics 
{Test  of  Health  of  a  Community). 

Health  Resorts.  See  Therapeutics 
{Health  Resorts). 

Hearing-,  Artificial  Aids  to.  See 

also  Auditory  Nerve  and  Labyrinth  ;  Brain, 
Physiology  of  {Motor  Areas,  Eighth  Nerve) ; 
Brain,  Tumours  op  {Localising  Symptoms) ; 
Brain,  Cysts  {Porencephaly) ;  Children,  De- 
velopment OF  {Hearing);  Deaf-Mutism;  Ear, 
Examination  of,  etc.  ;  General  Paralysis 
{Symptoms) ;  Mind,  Education  of  {Memory) ; 
Paranoia  ;  Stomach  and  Duodenum,  Diseases 
{Remote  Symptoms) ;  Uraemia  {Acute,  Special 
Senses). 

The  artificial  aids  to  hearing  may  be  divided 
into  two  groups,  those  which  by  their  action 
improve  the  impaired  conductive  function  of 
the  diseased  ear,  and  those  which,  by  collecting 
the  waves  of  sound,  bring  them  to  bear  upon 
the  organ  in  a  more  concentrated  form.  To 
the  former  group  belong  the  varieties  of  so- 
called  "artificial  tympana."  The  latter  group 
comprises  the  various  forms  of  ear-trumpets, 
conversation-tubes,  etc.  A  knowledge  of  their 
action  and  limitations  is  necessary  to  every 
practitioner,  since  the  exploitation  of  useless 
and  often  harmful  artificial  aids  is  one  of  the 
commonest  of  the  many  forms  of  quackery 
which  are  the  curse  of  this  country. 

1.  Artificial  Tympana. — A  nearly  complete 
list  of  the  different  artificial  ear-drums  invented 
by  surgeons  is  as  follows  : — 1.  Yearsley's  cotton- 
pellet.  2.  TurnbuU's  cotton-ball  attached  to 
thread.  3.  TurnbuU's  disc  of  adhesive  plaster. 
4.  TurnbuU's  disc  of  sublimated  gauze.  5. 
Thomas'  disc  of  oiled  silk.  6.  Barr's  cotton- 
pellet  fixed  by  collodion.  7.  Blake's  disc  of 
sized  paper.  8.  Field's  disc  of  india-rubber, 
cotton-wool,  and  flannel.    9.  Burkhard  Merian's 


solid  disc  of  india-rubber.  10.  Toynbee's  solid 
piece  of  india-rubber  on  a  silver  wire  stem.  1 1 . 
Politzer's  india-rubber  tube  as  long  as  the  meatus. 
12.  Lucse's  india-rubber  disc  attached  to  a 
rubber  tube.  13.  Downie's  circular  patch  of 
egg  pellicle.  14.  F.  H.  Pierce's  disc  of  stout 
linen  with  cotton  thread  soaked  in  vaseline. 
15.  Richardson's  gold  cylinder.  16.  Michael's 
glycerine  thickened  with  tannin.  17.  Farquhar 
Matheson's  plug  of  powdered  boric  acid.  18. 
Ward  Cousin's  hat-shaped  membrane  of  com- 
pressed cotton.  19.  Dadysett's  combined  trum- 
pet and  ear-drum. 

Of  these  artificial  tjanpana,  Toynbee's  instru- 
ment and  all  its  modifications  are  to  be 
condemned.  They  are  the  favourite  pattern  of 
the  aural  quack,  and,  at  the  meeting  of  the 
British  Medical  Association  in  1888,  the  opinion 
was  expressed  that  the  so-called  "car- drums" 
largely  advertised,  and  consisting  of  a  piece  of 
india-rubber  fixed  to  a  metallic  stem  (Toynbee's 
form),  often  cause  serious  injury  to  persons 
already  suffering  from  defective  hearing,  especi- 
ally in  those  who  are  the  subjects  of  suppuration. 

The  variety  most  employed  by  otologists  is 
the  original  cotton -pellet  of  James  Yearsley, 
first  introduced  into  practice  in  1848.  This 
simple  contrivance  owed  its  origin  to  the 
following  occurrence: — In  1841  a  gentleman 
from  New  York  consulted  Yearsley  for  large 
perforations  of  both  membranes.  On  being- 
told  the  condition  of  his  ears,  he  said  :  "  How  is 
it,  then,  that  by  the  most  simple  means  I  can 
produce  in  the  left  ear  a  degree  of  hearing  quite 
sufficient  for  all  ordinary  purposes  % "  He  did 
this  by  means  of  the  "  insertion  of  a  spill  of 
paper,  previously  moistened  at  its  extremity 
with  saliva,  which  he  introduced  to  the  bottom 
of  the  passage." 

Yearsley's  artificial  tympanum  consists  of  a 
small  pellet  of  cotton-wool,  either  twisted  up 
with  a  tail,  or  tied  about  its  middle  with  a 
cotton  thread.  Hartmann,  of  Berlin,  prefers  a 
pellet  witli  an  elongated  tail,  the  latter  tied 
round  with  thread,  and  the  whole  waxed. 

The  pellet  probably  acts  as  its  inventor 
originally  believed,  viz.  by  supporting  the 
ossicular  chain.  Yearsley  believed  that  the 
membrane  has  an  important  action  in  supporting 
the  ossicular  chain,  and  that  the  pellet  restored 
this  support  when  lost  by  perforation.  In 
some  cases  of  old  non- suppurative  middle  ear 
inflammation  with  a  lax  membrane  the  cotton- 
pellet  will  greatly  improve  the  hearing  power. 

The  advantages  which  may  be  claimed  for 
Yearsley's  cotton-pellet  are: — (1)  It  is  simple 
and  effective.  (2)  The  patient  can  make  it  for 
himself.  (3)  It  can  be  made  of  antiseptic  wool. 
(4)  It  is  easy  of  manipulation.  (5)  It  is  well 
tolerated  by  patients  (one  of  Knapp's  cases  wore 
one  for  29  years).  In  fact,  if  the  writings 
of  modern  otologists  be  consulted,  it  will  be 
found  that  it  is  this,  or  some  modification  of 
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this  form  of  "  artificial  drum  "  only  that  is  of 
any  practical  \ise. 

The  cases  best  suited  are  those  in  which  the 
membrane  is  partially  or  totally  lost,  but  it  will 
be  found  that  in  all  varieties  of  perforation, 
from  small  holes  to  almost  complete  loss  of  the 
membrane,  there  will  be  cases  in  which  the 
application  of  the  artificial  drum  is  attended 
with  marked  benefit,  while  in  others  apparently 
similar  no  good  can  be  obtained  even  after  long 
perseverance.  It  is  especially  where  there  is  a 
solution  of  continuity  in  the  ossicular  joints 
(particularly  in  that  between  the  incus  and  the 
stapes)  that  the  pellet  will  be  of  service. 

When  the  malleus  and  incus  are  present  the 
pellet  requires  to  be  placed  in  contact  with 
them.  In  cases  where  the  head  of  the  stapes  is 
free  the  wool  must  be  placed  against  that 
ossicle.  In  the  latter  case,  however,  a  tenotomy 
of  the  stapedius  will  often  give  better  results, 
since,  when  the  stapes  is  free  from  its  connection 
with  the  incus,  the  stapedius  tilts  it  out  of 
place  and  the  pellet  acts  by  preventing  this. 

The  presence  of  profuse  discharge  is  a  contra- 
indication to  its  use. 

The  application  of  the  cotton-pellet  is  quite 
simple.  Made  of  suitable  size  of  sterilised  or 
antiseptic  wool,  it  should  be  moistened  with 
glycerine  of  carbolic  acid  and  passed  steadily 
down  the  meatus  until  the  membrane  is  reached. 
This  is  done  by  means  of  a  pair  of  fine  straight 
forceps  (Yearsley  designed  a  special  pattern  for 
the  purpose),  and  seldom  causes  pain  if  gentle- 
ness is  used.  The  hearing  should  be  tested 
previously,  and  the  pellet  gently  adjusted  until 
repeated  tests  show  improvement.  The  adjust- 
ment is  often  tedious,  but  is  speedily  learned 
afterwards  by  the  patient,  who  should  be  taught 
to  manipulate  the  aid  himself.  He  should  be 
directed  to  wear  the  pellet  for  an  hour  or  two 
only  at  first,  gradually  increasing  the  time  until 
it  is  worn  continuously.  It  should  never  be 
worn  at  night. 

2.  Ear- Trumpets,  etc. — A  large  variety  of 
trumpets,  conversation-tubes,  and  other  instru- 
ments have  been  devised  and  introduced  from 
time  to  time  as  aids  to  hearing.  Amongst 
them  the  aural  quack  finds  a  happy  hunting- 
ground,  and  advertises  freely  his  cornets, 
auricles,  aerophones,  apparitores  auris,  and 
similar  valueless  arrangements  to  catch  the 
money  of  the  unwary.  These  quack  instru- 
ments may  be  at  once  dismissed  from  considera- 
tion, they  are  almost  always  useless,  many  cause 
considerable  irritation  and  even  ulceration  of 
the  meatus,  and  the  smaller  ones  may  some- 
times be  found  in  contact  with  the  membrana 
tympani  bathed  in  the  foul  pus  of  a  suppura- 
tion caused  by  their  presence.  The  "akou- 
phone "  and  "  massicon,"  recently  forced  upon 
the  public  in  a  very  plausible  manner,  are 
equally  useless  and  fraudulent. 

The   special   function   of   the   auricle  and 


meatus  is  the  collection  and  reflection  of  the 
sound  waves,  whereby  as  few  of  them  as  possible 
are  lost.  The  natural  and  fundamental  form  of 
artificial  "ear-trumpet"  is  the  placing  of  the 
hollowed  hand  to  the  ear.  This  augments  re- 
sonance aird  increases  the  auditory  capacity, 
especially  for  notes  of  high  pitch  and  short 
wave-length,  such  as  are  found  in  the  overtones 
of  the  human  voice.  All  the  trumpet  forms 
of  artificial  aid  are  designed  to  act  similarly. 
They  are  made  of  various  substances — ebonite, 
iron,  glass,  porcelain,  silver-plated  metals,  etc., 
the  best  reflectors  being  those  of  hard  and 
dense  material.  Against  their  employment, 
however,  their  weight,  fragility,  and  intrinsic 
notes  greatly  militate,  and  therefore  such  light 
metals  as  "aluminium  are  often  used.  The 
simplest  (and,  therefore,  the  best)  form  is  that 
of  a  hollow  cone,  and  this,  modified  in  various 
ways,  is  that  usually  adopted  for  trumpets. 
Echoes  may  be  lessened  by  widening  the  cone- 
base  and  obliquely  truncating  it.  Some  years 
ago  Dr.  C.  J.  B.  Williams  published  the  result 
of  certain  experiments  with  these  aids  to 
hearing.  He  found  that  the  confusion  of  trans- 
verse vibrations  could  be  obviated  by  perforating 
the  sides  of  the  trumpet.  He  pointed  out  that 
a  cone  of  stiff"  paper,  some  eighteen  inches  long, 
ending  in  a  short  metallic  ear -piece,  caused 
very  little  reverberatory  roar,  and  magnified 
sound  twelve  times.  The  writer  on  one  occa- 
sion found  that  such  a  contrivance,  home-made, 
was  the  only  form  which  benefited  one  par- 
ticular patient. 

The  modifications  of  these  aids  are  so  numer- 
ous that  space  will  not  allow  of  any  complete 
description  of  them,  and,  indeed,  such  descrip- 
tion would  not  serve  any  useful  purpose. 
Otologists  are  practically  unanimous  in  the 
opinion  that,  with  the  exception  of  conversation- 
tubes  and  simple  forms  of  trumpet,  these  aids 
to  hearing  classed  in  this  second  group  are 
useful  in  but  a  small  proportion  of  cases. 
Reference  to  instrument  makers'  catalogues  will 
give  some  idea  of  the  multiplicity  of  form 
amongst  these  aids. 

A  few  words  must  be  said  regarding  "  audi- 
phones"  before  discussing  tubes  and  trumpets 
in  more  detail.  The  audiphone  is  a  fan-shaped 
disc  of  viilcanized  rubber,  bent  by  a  silken  cord. 
The  edge  is  placed  in  contact  with  the  upper 
teeth,  the  convex  surface  being  tui-ned  toward 
the  source  of  sound.  The  waves  of  sound 
caught  thereon  are  conveyed  to  the  internal  ear 
by  bone-conduction,  via  the  upper  teeth.  The 
contrivance  will,  however,  be  found  of  little 
value,  save  in  a  few  exceptional  cases.  With 
them,  as  with  all  "aids,"  it  must  be  remembered 
that  the  presence  of  an  intact  (or  nearly  intact) 
perception  of  sound  is  necessary  if  one  hopes  to 
obtain  any  improvement  by  augmenting  sound, 
collection,  and  conduction. 

From  what  has  been  already  said,  it  will  be 
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gathered  that  of  this  class  of  artiticial  aids  to 
hearing  only  two  forms  are  of  actual  practical 
value  : — 

(a)  The  conversation-tube. 

(b)  A  simple  form  of  trumpet. 

(a)  The  conversation-tube  consists  of  a  trumpet- 
shaped  mouthpiece,  to  collect  the  sound  waves, 
connected  with  a  metal  or  vulcanite  earpiece  by 
means  of  a  piece  of  tubing  of  covered  rubber 
strengthened  by  spiral  wire.  The  mouthpiece 
is  held  by  the  person  with  whom  communica- 
tion is  required,  who  speaks  into  it  in  ordinary 
tones.  Here  it  may  be  remarked,  that  in  con- 
versing with  deaf  persons  a  distinct  enunciation 
in  ordinai'y  tones  will  always  be  heard  the  best. 
The  greater  part  of  the  sound  in  spoken  words 
is  produced  by  the  vowels,  and  it  is  the  con- 
sonants which  form  the  distinguishing  part  of 
words  and  which  have  the  softest  tone.  The 
louder  one  speaks,  the  more  intense  is  the 
sound  of  the  vowels  as  compared  with  the  con- 
sonants;  hence  in  shouted  or  loudly-spoken 
words  the  former  are  apt  to  eclipse  the  latter, 
and  the  distinctiveness  of  the  words  is  thereby 
impaired  or  lost.  Shouted  conversation  is 
therefore  worse  heard  than  that  uttered  in 
ordinary  tones. 

The  conversation-tube  can  be  worn  round  the 
neck  or  carried  coiled  up  in  the  pocket,  and  is 
decidedly  superior  for  near  conversation. 

{b)  A  simple  form  of  trumpet  is  required  for 
heai'ing  at  a  distance  ;  that  which  is,  par  excel- 
lence, the  best  is  the  one  known  as  the  London 
horn.  It  is  made  in  three  sizes,  and  should  be 
painted  a  dull  black,  the  plated  ones  being- 
somewhat  conspicuous.  It  consists  of  a  bell- 
shaped  receiver,  from  the  side  of  the  large  end 
of  which  springs  a  curved  tube,  ending  in  an 
ivory,  ebony,  or  vulcanite  earpiece.  The  mouth 
is  usually  covered  with  a  fenestrated  disc.  The 
earpiece  is  introduced  into  the  meatus,  the 
large  open  end  being  directed  towards  the 
source  of  sound.  This  instrument  is  excellent 
for  churches,  concerts,  lectures,  theatres,  and 
the  like.  A  noticeable  drawback  to  the  metal 
horns  lies  in  the  metallic  adventitious  sounds 
which  they  convey,  particularly  when  listening 
to  singing,  orchestral  music,  etc. 

Among  other  artificial  aids  to  hearing  may  be 
mentioned  the  "  rod-ostephone  "  of  Thomas,  and 
the  modification  thereof  of  Cresswell  Baber. 
These  are  used  after  the  manner  of  the  "audi- 
phone "  already  described,  and  aim  at  trans- 
mitting sound  through  the  teeth  and  the  bones 
of  the  skull.  Their  use,  however,  is  very 
limited. 

At  one  time  much  was  expected  of  the  micro- 
phone as  an  aid  for  the  deaf,  but  hitherto  all 
results  from  that  invention  or  its  modifications 
have  proved  impracticable  and  disappointing. 

To  sum  up  the  subject,  therefore,  it  may  be 
said  that  of  all  the  artificial  aids  to  hearins:  that 
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have  hitherto  been  devised,  only  three  are  of 
any  real  practical  value,  namely,  a  simple  and 
unirritating  form  of  "artificial  ear-drum,"  the 
conversation-tube,  and  the  London  horn. 

It  is  well  to  advise  j^atients  who  wish  to  use 
a  trumpet  or  tvibe  not  to  purchase  in  too  great 
a  hurry,  but  to  obtain  several  forms  on  approval 
or  hire  in  order  that  they  may,  by  experiment, 
discover  the  one  which  suits  them  best  before 
purchasing. 

Hea.rt.  See  Adrenal  Glands,  Adrenalin 
{Uses,  Heart  Disease) ;  Alcohol  {Morbid  Changes 
in  Chronic  Alcoholism,  Heart) ;  Alcohol  {Indica- 
tions) ;  Alcoholism  {Chronic,  Complications) ; 
AnyEmia  {Symptoms) ;  Anaesthesia,  General 
Physiology  ;  Anaesthesia,  Chloroform  {Objec- 
tions, Heart  Failure) ;  Aneurysm  {Signs  and 
Symptoms,  Heart  -  Sounds) ;  Angina  Pectoris; 
Balneology  {General  Balneo-Therapeutics,  Affec- 
tions of  Cardio  -  Vascular  System) ;  Beriberi 
{Symptoms,  Cardiac)  ;  Chest,  Clinical  Investi- 
gation OF  the  {Heart) ;  Chest,  In.juries  of 
( Wounds  of  Heart) ;  Children,  Clinical  Ex- 
amination of  {Circulatory  System,  Heart); 
Digitalis  ;  H.ematemesis  {Causes  and  Source)  ; 
Heart,  Embryology,  Comparative  Anatomy, 
AND  Physiology  ;  Heart,  Affections  of  Myo- 
cardium AND  Endocardium  ;  Heart,  Neuroses 
OF ;  Heart,  CoNGENrrAL  Malformations  of  ; 
Heart,  Surgery  of  ;  Hydatid  Disease  {Special 
Organs,  Heart) ;  Labour,  Diagnosis  and 
Mechanism  {Foetal  Heart) ;  Labour,  Manage- 
ment OF  {Ancesthetics,  in  Heart  Disease)  ;  Lung, 
Tuberculosis  of  {Etiology,  Predisposing  Factors, 
Heart  Disease)  ;  Lung,  Tuberculosis  of  {Com- 
plications, Endocarditis) ;  Medicine,  Forensic 
{Injuries,  Ruptures,  Heart)  ;  Meninges  of  the 
Cerebrum  {Purident  Meningitis,  Causes) ;  Peri- 
cardium, Diseases  ;  Pharmacology  ;  Physi- 
ology, Circulation  {Heart)  ;  Pleura,  Diseases 
OF  {Acute  Pleurisy,  Signs  of  Effusion,  Displace- 
ment of  Heart) ;  Pleura,  Diseases  of  {Pneumo- 
thorax, Clinical  History) ;  Post-mortem  Methods 
{Examination  of  Cavities,  Thorax,  Heart) ; 
Pregnancy,  Physiology  {General  Changes, 
Circulation) ;  Pregnancy,  Diagnosis  {Objective 
Symptoms  ami  Signs,  Foetal  Heart  Sounds)  ; 
Pregnancy,  Intra  -  uterine  Diseases  {Foetal 
Endocarditis)  ;  Pubrperium,  Physiology  of 
{Changes  in  Maternal  System,  Circxdatory 
System);  Pubrperium,  Pathology  {Ulcerative 
Endocarditis) ;  Puerperiuji,  Pathology  {Sudden 
Death.,  Causes);  Pulse;  Syphilis  {Tertiary, 
Pathology,  Vascular  System) ;  Therapeutics, 
Health  Resorts  {Climate  and  its  Effects) ; 
Visceral  Pain  {Hollow  Mtiscular  Organs, 
Heart) ;  etc. 

Heart  —  Embryolog^y,  Com- 
parative Anatomy,  and  Physi- 

OlOgry  of. — It  is  necessary  to  the  under- 
standing of  diseases,  disorders,  and  malformations 
of  the  heart,  that  we  should  bear  in  mind  the 
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origin  and  development  of  the  organ,  as  well  as 
particulars  in  its  comparative  and  essential 
anatomy  and  physiology.  It  is,  therefore^  pro- 
posed to  state  as  clearly  and  as  shortly  as 
possible  such  points  in  the  embryology,  com- 
parative anatomy,  essential  structure,  and  func- 
tions of  the  normal  organ,  as  are  calculated  to 
explain  its  behaviour  when  diseased,  disordered, 
or  malformed. 

The  Embryology  of  the  Mammalian  Heart. 
— Of  the  three  layers  of  the  germ,  the  ectoderm, 
the  mesoderm,  and  the  endoderm,  whence  all 
parts  of  the  organism  are  derived,  it  is  the  meso- 
derm which  contributes  chiefly  to  the  formation 
of  the  heart.  The  endocarclial  lining  of  the 
organ  is  alone  derived  in  all  probability  from 
the  endoderm,  which,  however,  as  the  "  endo- 
thelial heart,"  is  a  very  distinct  structure  in 
early  foetal  life.  The  cerebro-spinal  nerves, 
which  ultimately  penetrate  and  permeate  the 
organ,  are  alone  derived  from  the  ectoderm, 
while  recent  research  has  confirmed  the  correct- 
ness of  Remak's  belief  that  the  sympathetic 
ganglia  spring  from  the  mesoderm  like  the 
muscular,  vascular,  parenchymatous,  and  peri- 
cardial constituents  of  the  heart  (Paterson,  Phil. 
Trans.  B,  London,  1890). 

While  these  three  sources  are  welded  into  the 
imity  of  a  whole  in  this  organ,  as  throughout 
the  body,  there  is  thus  a  largely  preponderant 
community  of  origin  between  the  muscle,  vessels, 
sympathetic  nerves,  parenchyma,  and  peri- 
cardium of  the  heart. 

The  embryonic  heart  in  the  mammal  is  at 
first  a  bilateral  tubal  organ  placed  at  the 
cephalic  extremity  of  the  medullary  groove, 
which  coalesces  by  fusion  into  a  single  tube, 
and  finally  emerges  from  development  as  the 
unified  though  bipartite  heart  of  completed 
manmialian  growth.  At  a  very  early  stage  the 
embryonic  heart,  which  continues  throughout 
essentially  a  single  tube,  acquires  the  property 
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Fia.  1.— The  endotlielial  heart  .seen  in  proHIe  (Hi.s).  A.h.  aortic 
bnlb;  r,  fretum  Hallori ;  v.  ventricle;  C.tt.  auricnlar  canal; 
V.j.  jugular  vein ;  V.cd.  cardinal  vein ;  V.o.m.  omphalo- 
meseraic  vein;  V.v.  nmbilical  vein. 

of  1-liythmical  pulsation.  As  it  grows  length- 
wise it  accommodates  itself  to  the  somewhat 


confined  space  destined  for  it,  by  bending  upon 
itself.  Early  in  development,  also,  the  heart  of 
the  amniote  embryo,  whether  human  or  other, 
not  only  exhibits  this  accommodative  bending,, 
but  also  shows  variations  in  its  diameter  which 
indicate  its  division  into  auricle,  ventricle,  aortic 
bulb,  and  the  channels  which  unite  these 
portions.  The  earliest  indication  of  the  cardiac 
apex  is  given  by  the  bending  and  close  apposi- 
tion of  the  ventricular  portion  of  the  tube,  best 
seen  in  the  inner  or  endothelial  heart,  while  as 
yet  the  auricular  and  aortic  portions  are  at  some 
distance  from  the  ventricular,  and  separated 
from  it  by  the  auricular  canal  and  so  -  called 
fretum  Halleri.  These  connecting  channels  are 
the  sites  of  the  future  valves.  With  this  con- 
tinued growth  of  the  organ  the  auricular  portion 
assumes  a  bipartite  configuration,  and  of  this 
portion  of  the  still  single  chamber  the  right 
division  is  the  larger.  A  similar  indication  of 
division  in  the  ventricvUar  portion  is  now  seen, 
and  of  these  still  communicating  divisions  the 
left  is  the  larger.  At  this  stage  the  aortic  bulb 
turns  towards  the  middle  line  and  upwards,  sO' 
that  the  rest  of  the  aorta  proper  comes  to  lie' 
between  the  two  auricles. 

With  these  variations  in  external  configura- 
tion certain  internal  changes  are  gradually 
associated.  Septa  arise  from  the  roof  and  floor 
of  the  aiu'icular  portion,  which  ultimately  com- 
pletely divide  this  part  into  two  distinct 
chambers.  A  septum  likewise  springs  from 
the  floor  of  the  ventricular  portion,  which 
finally  erects  a  complete  partition  and  brings 
into  being  two  distinct  ventricles.  With  this 
septal  division,  a  valvular  demarcation  has 
gradually  associated  itself,  and  the  chambers  of 
the  once  common  cavity  are  shut  oflf,  not  merely 
auricle  from  auricle  and  ventricle  from  ventricle,, 
but  the  corresponding  chambers  to  the  right  and 
left  from  each  other  by  means  of  the  auriculo- 
ventricular  valves. 

While  the  heart  is  still  a  comparatively  un- 
differentiated tube,  its  aortic  bulbar  end  is  in 
connection  with  a  bilateral  system  of  five  aortic 
arches,  the  obliteration  of  some  portions  of  which 
and  the  persistence  of  others  finally  constitute 
the  adult  mammalian  arterial  system.  The 
obliteration  of  the  right  and  left  first  and 
second  arches,  and  of  a  portion  of  the  stem 
between  the  third  and  fourth,  leaves  the  per- 
manent channels  of  the  internal  and  external 
carotid  arteries ;  while  the  obliteration  of  the 
whole  of  the  right  fifth  and  of  the  stem  connect- 
ing it  with  the  right  descending  aorta,  leaves 
the  fourth  right  arch  to  constitute  the  right 
subclavian  artery  and  its  branches.  The  foiu'th 
left  arch  remains  as  the  permanent  transverse 
and  descending  aorta,  while  the  fifth  left  arch 
forms  the  ultimately  obliterated  ductus  arteriosus. 
The  persistent  stems  between  the  right  and  left 
third  and  fourth  arches  remain  as  the  common 
carotid  arteries.    From  a  septation  and  division 
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of  the  aortic  bulb  the  puhiionary  arteries  come 
into  being. 

At  the  caudal  end  of  the  heart  certain 
changes  occur  in  the  embrj'onic  venous  system, 


Figs.  2  and  3. — MuscnUir  and  endothelial  lieart  of  the  embryo  (His).    S.t:  .sinus  vestibuli 
H.o.  auricle  ;  C.u.  auricnlar  canal ;  V.I.  left  ventricle  ;  C.s.  conns  arterio.sus. 


which  result  in  the  persistent  veins.    In  the 
pre-placental  embryo  venous  blood  is  collected 
from  the  vascular  area,  and  brought  into  the 
body  by  two  large  vitelline  or  omphalo-meseraic 
veins,  whose  destiny  is  to  become  the  portal 
venous  system  of  the  adult.    With  the  appear- 
ance of  the  placenta  blood  is  brought  from  that 
important  organ  by  two  umbilical  veins  ulti- 
mately fused  into  one  in  the  cord,  but  persistent 
for  a  time  thereafter  as  two  in  the  abdominal 
cavity.    The  umbilical  and  vitelline  veins,  to- 
gether with  the  duct  of  Cuvicr — a  trunk  which 
collects  the  blood  from  the  upper  or  jugular 
section  of  the  primitive  venous  sj'stem  and  the 
lower  or  cardinal — open  into  the  right  and  left 
venous  sinuses  which  are  continuous  with  the 
auricular  heart. 

These  sinuses  ultimately  coalesce,  and  the 
dextral  entrances  constitute  the  inlets  of  the 
permanent  systemic  venous  system,  while  the 
pulmonary  veins,  after  the  formation  of  the 
lungs,  enter  the  sinistral  portion  of  the  sinus. 

We  have  seen  that  in  the  formation  of  the 
ultimate  arterial  system  a  larger  portion  of 
the  right  than  of  the  left  aortic  arches  is 
obliterated  in  the  course  of  development.  In 
the  early  bilateral  venous  system  the  reverse  is 
the  case.  In  the  establishment  of  the  persistent 
veins  a  larger  portion  of  the  left  than  of  the 
right  primitive  system  is  obliterated,  except  in 
rare  and  exceptional  instances.  The  arteries, 
like  the  projected  arterial  stream,  grow  into  the 
body ;  the  veins,  like  the  returning  venous 
current,  grow  in  a  measui'e  out  of  it.  Thus, 
with  the  formation  of  an  obliquely  transverse 
communication  between  the  upper  part  of  the 
left  primitive  jugular  vein  and  the  lower  part  of 
the  right  corresponding  vessel,  the  current  from 
the  lower  portion  of  the  vessel  on  the  left  is  in 


great  measure  diverted  from  it,  and  the  channel 
shrinks  finally  to  obliteration,  with  the  exception 
of  a  portion  at  its  lower  end  which  persists  as 
the  coronary  sinus,  and  a  part  at  the  upper 
end  which  I'emains  as  the 
superior  intercostal  vein. 
The  transverse  branch,  and 
the  cause  of  this  diversion 
of  current,  becomes  the  left 
innominate  vein,  the  future 
important  recipient  of  the 
chief  lymph  stream  from 
the  thoracic  duct.  The  re- 
lation of  the  thoracic  duct 
and  vein  is  of  practical 
moment  in  retrograde  stasis 
due  to  heart  disease. 

A  similar  but  reversed 
process  meanwhile  takes 
place  between  the  left  and 
right  cardinal  veins.  An 
obliquely  transverse  com- 
munication is  established 
between  the  lower  portion  of 
the  left  and  the  upper  part  of  the  right  cardinal 
vein,  and  persists  as  the  vena  azygos  minor. '  It 
coalesces  with  the  i-ight  cardinal  vein  to  con- 
stitute the  larger  azygos  vein.  The  confluence 
of  the  left  and  right  innominate  veins  thus 
constitutes  the  mighty  stream  of  the  superior 
vena  cava,  which  is  further  swollen  before  it 

t:c.S. 


Fig.  4. — Septatim  of  the  lieart  of  the  human  embryo  (Quain  after 
His).     V.c.s.  vena  cava  .superior;  s.sp.  septum  spurium  ; 
septum  superior;  Ku.t:  Eustachian  valve;  s.r.  sinus  venosus ; 
r.a.  right  auricle;  La.  left  auricle;  au.v.  auricular  canal;  s.iiif. 
septum  inferior ;  r.i\  right  ventricle  ;  I, v.  left  \  entricle. 

debouches  into  the  right  auricle  by  receiving  the 
vena  azygos  major.  The  veins  from  both  sides  of 
the  body  have  meanwhile  coalesced  more  or  less 
in  the  middle  line  to  form  the  inferior  vena  cava. 
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The  important  remaining  and  intervening 
portion  of  the  venous  system  is  completed,  as 
has  been  stated,  by  the  changes  which  take 
place  in  the  development  of  the  vitelline  or 
omphalo  -  mesenteric  and  the  umbilical  veins, 
which  result  in  the  formation  of  the  portal 


Fiu.  5. — Diagram  of  tlie  transtbrn'.ation  of  tlie  aortic  arclips  into 
permanent  arteries  (Qiiain  after  Ratlike).  A,  P,  aseeiidiii^ 
aorta  and  pulmonary  arterie.s  ;  1,  2,  3,  4,  5,  right  brancliial 
anterial  arches  ;  i,  ii,  m,  iv,  left  branchial  clefts  witli  arches 
corresponding  to  tho.se  on  the  right ;  ci,  ci',  right  and  left 
internal  carotid  arteries;  ce,  external  carotid  arteries;  c, 
common  carotid  arteries  ;  v,  v',  vertebral  arteries ;  .s,  s',  .sub- 
clavian arteries  ;  d,  ductus  arteriosus ;  a,  a',  right  and  left 
aortic  roots  ;  A',  permanent  descending  aorta ;  pit,  pn',  right 
and  left  pneuuiogastric  nerves.  Obliterated  portions  left 
unshaded. 

venous  system  and  its  supi'a-hepatic  outflow,  the 
great  hepatic  vein. 

The  great  hepatic  and  umbilical  veins  are 
further  united  during  later  foetal  life  through 
the  medium  of  the  ductus  venosus,  which,  like 
its  arterial  analogue,  the  ductus  arteriosus,  dis- 
appears after  birth.  The  disappearance  of  these 
channels  coincidently  with  birth  is,  however, 
due  to  opposite  causes.  The  ductus  arteriosus 
disappears,  because  the  breathing  organ  of 
adult  life — the  lung — has  come  into  action  ;  the 
ductus  venosus  vanishes  because  the  breathing 
organ  of  foetal  life — the  placenta — has  ceased  to 
exist. 

Notwithstanding  the  confluence  of  the  two 
great  venous  channels,  the  upper  and  lower 
vense  cavjie  at  the  right  auricle,  there  is,  during 
the  greater  part  of  foetal  life,  little  admixture  of 
the  two  streams.  The  difference  in  direction 
of  these,  the  large  development  of  the  Eustachian 
valve  at  the  entrance  to  the  inferior  cava,  to- 
gether witli  the  direction  given  by  the  auricular 
septum  and  its  deficiency  at  the  foramen  ovale, 
serve  to  direct  the  inferior  blood-stream — that 
most  oxygenated  by  placental  respiration  — 
across  the  right  into  the  left  auricle,  and  thence 
by  way  of  the  left  ventricle  and  the  arteries  of 
the  aortic  arch  into  the  upper  part  of  the  body; 
while  the  blood  returning  by  the  superior  cava 
to  the  heart,  and  therefore  the  less  oxygenated, 
passes  through  the  right  auricle  into  the  right 


ventricle,  and  is  sent  thence  chiefly  by  way  of 
the  ductus  arteriosus  into  the  abdominal  aorta 
and  the  territory  irrigated  by  the  latter.  The 
situation  of  the  ductus  arteriosus  or  Botalli 
and  its  entrance  into  the  aorta  beyond  the 
primary  vessels  of  the  aortic  arch  is  a  beautiful 
provision  of  Nature  for  supplying  the  most 
nutrient  fluid  to  the  organs  most  necessary  to 
foetal  life,  namely,  the  heart,  by  way  of  the 
coronary  arteries  and  the  growing  nerve-centres 
indispensable  to  organic  life. 

While  a  portion  of  the  pulmonary  cii'culation 
is  probably  pervious  in  utero,  and  circulates  the 
less  oxygenated  blood  contained  in  the  right 
ventricle,  the  effect  of  the  respiratory  act  at 
birth  is  to  open  out  the  whole  of  the  pulmonary 
blood-vessels,  and  thus  to  accommodate  a  large 
quantity  of  blood.  Pressure  in  the  left  auricle 
is  thus  suddenly  raised,  the  foramen  ovale  is 
closed  by  its  valve-like  screen,  a  change  in  the 
position  of  the  heart  is  brought  about,  which, 
according  to  Schantz  (Pfltiger's  Archiv  f.  d. 
gesammte  Phys.  Nov.  1888),  twists  to  some 
extent  the  ductus  arteriosus,  and  the  circulation 
then  assumes  the  character  of  that  of  adult  life. 


A  B 


Figs.  0  and  7. — Diagram  of  the  condition  of  tlie  great  veins  in  the 
embryo,  and  of  their  transformation  into  the  permanent 
veins  (Quain  after  Kiilliker).  j.  Jugular  veins  uniting  with 
the  subclavius  :  s,  cir.  cardinal  veins  becoming  the  azygos  as 
in  B  ;  dc,  ducts  of  Cuvii-r  formed  liy  the  union  in  BA  of 
jugular  and  cardinal  and  becoming  the  suiierior  vena  cava 
on  the  right  side,  but  disappearing  on  the  left  side  ;  ea',  Jiart 
of  left  cardinal  vein  which  disapjiears  ;  ci,  vena  rava  iiitVi  ior  ; 
I,  hepatic  veins  and  ductus  venosus;  il,  coniinun  iliac  veins; 
cr,  external  iliacs  ;  ?t,  hypogastric  becoming  the  intenml  iliacs. 
Portions  which  disappear  less  darkly  shaded  than  the  per- 
manent portions. 

The  fffital  channels  are,  as  a  rule,  altogether 
obliterated  within  a  period  variously  estimated 
from  a  week  to  ten  days. 

The  Comparative  Anatomy  op  the  Mam- 
malian Heart. — Professor  Huxley  has  shown 
(Man's  Place  in  Nature,  Edin.  and  Lond.  1864) 
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how  the  human  foetus  in  its  development  is  an 
epitome  of  the  process  in  vertebrates  lower  than 
man  in  the  scale  of  being.  He  also  suggests 
that  the  unity  of  the  process  may  extend  to  still 
lower  creatures.  Support  is  found  to  the  truth 
of  this  contention  by  a  comparison  of  the  de- 
velopment and  anatomy  of  the  heart  of  the 
higher  vertebrates  already  given,  with  the 
characters  and  conditions  of  the  heart  in 
the  non- vertebrate  and  lower  vertebrate  animals. 

In  the  lowest  organisms  which  take  in  solid 
food  the  nutritive  material  is  mainly  distributed 
from  the  digestive  spaces  directly  into  the  proto- 
plasm of  the  body  [Elements  of  Comparative 
ihiatomy,  by  Carl  Gegenbaur,  translated  by 
F.  Jeffrey  Bell,  p.  50,  1878).  The  next  step  in 
differentiation  ,  is  the  .existence  of  a  distinct 
digestive  tube,  through  the  walls  of  which 
nutriment  passes  into  the  body  protoplasm. 
A  little  higher  and  we  find  the  mid-siibstance 
or  mesoderm  of  the  organism  containing  a 
cavity  —  the  coelum — distinct  both  from  its 
digestive  tube  and  outer  layer  or  ectoderm. 
The  coelam  contains  a  fluid  which  changes  its 
position  during  alterations  in  the  configuration 
of  the  organism  as  a  whole.  Gegenbaur  suggests 
that  this  is  to  be  regarded  as  the  first  indication 
of  a  circulating  nutritive  fluid  [loc.  cit.).  Later, 
canalicular  cavities  regularly  arranged  form  the 
prototype  of  a  vascular  system,  which  a  little 
later  still  open  into  a  perienteric  space,  and  we 
then  reach  the  confines  of  the  completely  shut 
off  heart  and  vascular  system  of  vertebrates. 
This  progress  in  development  is  well  shown  by 
a  series  of  vascular  apparatus  figured  by  Gegen- 
baur to  illustrate  the  circulation  in  Mollusca 
{op.  cit.  p.  368).  These  show  the  transition 
from  a  rhythmically  contracting  tube  sending 
its  contents  anteriorly  and  posteriorly,  to  one 
receiving  fluid  posteriorly  and  transmitting  it 
anteriorly  as  in  the  mammalian  heart,  the  re- 
ceiving cavities  being  the  prototypes  of  the 
auricles,  the  transmitting  of  the  ventricles. 
Between  these  two  divisions  and  distinguished 
by  the  direction  given  to  the  circulating  fluid, 
there  is  the  remarkable  phenomenon  evinced  by 
the  Tunicata  of  a  rhythmical  vascular  system 
propelling  its  contents  for  a  time  entirely  in 
one,  and  theia  after  a  short  pause  by  a  process 
of  reversed  rhythmicality  in  the  opposite  direc- 
tion (Gegenbaur,  op.  cit.  p.  406). 

It  is,  however,  the  persistent  characteristics  of 
the  heart  in  the  craniote  vertebrates  which  have 
most  interests  for  students  of  the  circulation 
and  its  disorders  in  man,  inasmuch  as  some  of 
these  off"er  us  types  of  those  malformations 
which  occur  in  the  foetal  heart  from  arrest  in 
development  of,  or  occlusions  taking  place  in 
portions  of  the  heart,  during  the  various  phases 
of  its  growth. 

The  determining  factor  in  the  development 
of  the  heart  in  the  Craniota  appears  to  be  the 
situation  of  the  organs  in  which  blood  already 


used  by  the  body  is  aerated  for  further  use. 
When  such  organs,  as  in  the  case  of  fishes  the 
gills,  are,  so  to  speak,  outside  the  body,  that  is, 
directly  exposed  to  external  aerating  conditions, 
it  is  manifest  that  the  oxygenated  blood  re- 
turned to  the  body  requires  only  a  single- 
chamber  system  for  its  reception  and  propul- 
sion within  the  body.  We  find,  therefore,  in 
fishes,  that  the  heart  consists  of  a  single  auricle 
and  ventricle.  In  the  amphibia,  the  characters 
of  the  heart  in  fishes  persist  to  the  same  ex- 
tent as  the  subaqueous  habits  of  the  amphibian. 
The  nearer  members  of  this  class  are  to  the 
fish  in  habits  the  more  do  their  hearts  resemble 
that  of  the  fish.  That  is,  although  the  auricle 
is  divided  more  or  less  by  bands,  the  two 
auricles,  if  they  can  be  so  regarded,  still  com- 
municate freely,  and  in  addition  to  the  ventricle 
is  even  less  divided.  It  is,  indeed,  practically 
one  chamber.  The  efiferent  tube  is  still  an 
aortic  or  arterial  bulb,  a  branchial  system  of 
arteries  still  exists,  as  well  as  pulmonary 
arteries,  and,  finally,  a  ductus  arteriosus  estab- 
lishes communication  between  the  pulmonaiy 
artery  and  aorta,  as  in  the  case  of  the  mam- 
malian foetus. 

The  heart  of  the  reptile  shows  a  farther  step 
in  differentiation.  The  auricles  are  distinct,  as 
also  in  great  measui-e  are  the  ventricles.  In 
the  crocodile  the  ventricular  partition  is  com- 
plete. In  those  members  of  the  group  in  which 
this  separation  is  not  perfect,  as  in  the  snake 
and  the  turtle,  the  communicating  deficiency  at 
the  base  of  the  ventricular  septum  is  so  ob- 
structed by  a  strong  muscular  valve-like  struc- 
ture as  to  leave  arterial  blood  in  the  left  and 
venous  blood  in  the  right  chambers  of  the  heart. 
The  blood  is,  moreover,  directed  by  this  arrange- 
ment, the  arterial  into  the  systemic  arteries, 
and  the  venous  into  the  pulmonary  vessels. 
In  some  persistent  malformations  of  the  mam- 
malian heart  the  reptilian  heart  is  well  i-epre- 
sented.  In  birds,  as  in  mammals,  which  exist 
chiefly  in  air  (for  the  diving  bird  and  the  diving 
mammal  (whale)  must  rise  to  breathe)  the 
auricles  and  ventricles  are  completely  divided, 
and  the  chambers  are  more  capacious  than  in 
creatures  lower  in  the  scale  of  being.  The 
difference  between  birds  and  mammals  is  rather 
in  the  character  of  one  of  the  valves  than  in 
the  chambers  of  the  heart.  The  right  auriculo- 
ventricular  orifice  in  the  bird  is  guarded  by  a 
strong  muscular  falciform  fold  or  curtain.  This 
is  attached  to  the  anterior  wall  of  the  right 
ventricle,  and  follows  pretty  accurately  the 
curve  of  the  conus  arteriosus.  The  right  vent- 
ricle as  a  whole  is  small,  and  is  wrapped  round 
the  large  and  powerful  left  ventricle.  The 
physiological  significance  of  these  conditions  is 
interesting,  and  probably  related  to  the  regula- 
tion of  the  venous  supply  to  the  lungs  under 
'  the  very  varying  conditions  of  pulmonary  infla- 
tion in  flight  and  in  repose. 
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Many  of  these  conditions  in  the  lower  animals 
are,  as  we  have  seen,  represented,  during  one 
period  or  another  of  development,  in  the  higher 
mammals,  including  man.  The  external  re- 
spiratory organ  of  the  mammalian  foetus,  its 
gills  so  to  speak,  is  the  placenta,  and  the  corre- 
sponding cardiac  condition  is  but  a  more  com- 
plex form  of  the  simple  single-chamber  system 
of  the  fish,  which  gradually  increases  in  com- 
plexity to  that  of  the  more  differentiated  reptile, 
and  ultimately  reaches  the  perfect  division  seen 
in  the  heart  of  the  adult  air-breathing  animal. 
In  no  process,  indeed,  is  seen  more  perfectly 
than  in  the  development  of  the  mammalian 
heart  the  evidence  of  what  the  older  writers 
called  "design  in  nature,"  and  it  is  difficult  to 
use  any  other  term  even  now.  The  adaptation 
up  to  a  certain  point  of  existent  organs  to 
present  circumstances  is  a  well-recognised  fact 
in  vital  processes,  whether  physiological  or 
pathological ;  but  the  preparation  and  perpetua- 
tion of  organs  and  organisms  for  future  use, 
and  to  meet  conditions  foreseen  and  intended, 
but  not  yet  present,  appear  to  some  to  be 
beyond  the  power  of  a  mere  acquired  habit  of 
growth  or  haphazard  fusion  of  species.  The 
controversy  is,  after  all,  however,  but  a  war  of 
words,  for  the  results  of  "  natural  selection " 
are  quite  the  same  as  those  of  appropriate  com- 
bination, and  the  determination  of  causes  from 
effects  opens  iip  a  chain  of  reasoning  one  end  of 
which,  at  least,  is  lost  in  infinity,  and  cannot  be 
wholly  explained  by  physiology  alone.  (For 
particulars  concerning  the  anatomical  situation 
of  the  heai-t,  the  reader  is  referred  to  the  sec- 
tion on  Clinical  Investigation  of  the  Chest,  vol. 
ii.  p.  83.) 

The  Physiology  of  the  Mammalian  Heart. 
— If  the  heart  of  a  mammal  be  dissected  after 
having  been  boiled  sufficiently,  it  will  be  found 
that  the  arrangement  of  its  muscular  fibres  has 
an  important  relation  to  its  action  as  a  vital 
organ.  In  the  first  place,  the  auricular  portion 
of  the  heart  may  be  detached  from  the  ventri- 
cular, and  the  dividing  line  between  these, 
which  occupies  the  place  of  the  auricular  canal 
and  fretum  Halleri  in  the  foetus,  is  seen  to  con- 
sist of  fibrous  material  of  a  more  or  less  re- 
sistant character,  which  surrounds  in  great 
measure  the  auriculo- ventricular  and  arterial 
orifices  of  the  heart,  and  enters  into  the  con- 
stitution of  its  valves,  tendons,  and  interstitial 
tissue.  In  some  large  animals,  indeed,  a  portion 
of  this  dividing  line  situated  between  the  aortic 
and  the  two  auriculo-ventricular  orifices  becomes 
fibro-cartilaginous  and  even  bony.  In  the  next 
place,  the  arrangement  of  the  muscular  fibres 
of  both  auricles  and  ventricles  shows  that  the 
organ  in  its  growth  lias  been  at  first  bilateral 
and  then  unified.  That  is,  there  are  fibres 
which  seem  to  appertain  to  each  half  of  the 
auricular  and  ventricular  portions  of  the  heart, 
and  others  which  embrace  both  the  right  and 


left  auricles  or  ventricles  as  the  case  may  be. 
In  the  third  place,  the  muscular  fibres  of  the 
external  and  middle  portions  of  the  ventricular 
wall  appear  to  be  continuous  with  those  which 
pass  into  the  ventricular  septum  and  papillary 
muscles  (Pettigrew,  Phil.  Trans.  1864;  Quain's 
Anatomy,  vol.  i.). 

There  is  also  some  muscularity  of  the  cardiac 
ends  of  the  two  venjie  cavse  and  of  the  pul- 
monary veins,  which  in  quadrupeds  at  any  rate 
is  most  marked  in  the  case  of  the  superior  cava. 
Muscular  elements  are  likewise  said  to  enter 
into  the  constitution  of  the  auriculo-ventricular 
valves  (Foster). 

Cardiac  muscular  fibre  is  of  the  striped  variety, 
but  the  strife  are  not  so  distinct  as  in  skeletal 
muscle,  and  suggest  a  transition  condition  be- 
tween the  latter  and  un  striped  visceral  fibres. 

The  important  physiological  consequence  of 
these  arrangements  is,  that  separate  and  con- 
secutive action  of  the  auricles  and  ventricles  is 
secure,  and  that  all  parts  of  these  chambers  act 
simultaneously  during  the  period  of  their  re- 
spective contraction,  and  relax  at  the  same  time 
during  their  quiescence.  As  a  succinct  descrip- 
tion of  the  cardiac  cycle  nothing  can  be  added 
to  the  following  lucid  statement : — 

"  When  the  chest  of  a  mammal  is  opened  and 
artificial  respiration  kept  up,  the  heart  may  be 
watched  beating.  The  great  veins,  inferior  and 
superior  vense  cavse  and  pulmonary  veins,  are 
seen,  while  full  of  blood,  to  contract  in  the 
neighbourhood  of  the  heart :  the  contraction 
runs  in  a  j)eristaltic  wave  towards  the  auricles, 
increasing  in  intensity  as  it  goes.  Arrived  at 
the  auricles,  which  are  then  full  of  blood,  the 
wave  suddenly  spreads  at  a  rate  too  rapid  to 
be  fairly  judged  by  the  eye,  over  the  whole  of 
these  organs,  which  contract  with  a  sudden 
shai-p  systole.  In  the  systole  the  w-alls  of  the 
auricles  press  towards  the  auriculo-ventricular 
orifices,  and  the  auricular  appendages  are  drawn 
inwards,  becoming  smaller  and  palei'.  During 
the  auricular  systole  the  ventricles  may  be  seen 
to  become  turgid.  Then  follows,  as  it  were 
immediately,  the  ventricular  systole,  during 
which  the  ventricles  become  more  conical.  Held 
between  the  fingers  they  are  felt  to  become 
tense  and  hard.  As  the  systole  progresses  the 
aorta  and  pulmonary  arteries  expand  and 
elongate,  the  apex  is  tilted  slightly  upwards, 
and  the  heart  twists  somewhat  on  its  long  axis, 
moving  from  the  left  and  behind  towards  the 
front  and  right,  so  that  more  of  the  left  vent- 
ricle becomes  displayed.  As  the  systole  gives 
way  to  the  succeeding  diastole  the  ventricles 
resume  their  previous  form  and  position,  the 
aorta  and  pulmonary  artery  shrink  and  shorten, 
the  heart  turns  back  towards  the  left,  and  thus 
the  cycle  is  completed  "  (Foster,  Text-Boolt  of 
Physiology,  Part  i.  p.  232,  Loudon,  1893). 

The  length  of  time  during  which  these  events 
occur  is  estimated  by  Foster  to  be  about  0'8 
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second,  of  which  he  apportions  0-3  second  to 
ventriculai-  systole,  and  0'5  second  to  complete 
ventricular  diastole  which  includes  0*1  second 
for  auricular  systole.  In  these  calculations  the 
heart  is  assumed  to  maintain  an  average  rate 
■of  72  beats  to  the  minute  (op.  cit.  p.  264) 

With  these  movements  of  the  heart  two 
sounds  and  two  pauses  are  associated.  The 
■first,  a  long,  booming  sound,  occupies  a  con- 
siderable portion  of  ventricular  systole,  and  is 
most  intensely  heard  near  its  commencement ; 
the  second,  a  short,  sharp  sound,  occurs  during 
a  small  portion  of  ventricular  diastole  at  its 
commencement.  Between  the  first  and  second 
sounds  there  is  a  short  pause  difficult  of 
measurement,  and  between  the  second  and 
following  first  sound  a  considerable  and  more 
easily  appreciable  pause  not  audibly  broken  by 
the  systole  of  the  auricles.  These  facts  may  be 
represented  in  the  diagrammatic  manner  first 
employed  by  Sir  William  Gairdner  of  Glasgow, 
and  which  has  been  variously  modified  by  sub- 
sequent writers. 

The  explanation  of  pauses  in  action  is  of 
course  easy.  Absence  of  action  is  of  necessity 
as  noiseless  as  death  itself.  The  short  pause 
ensues  when  ventricular  systole  is  spent.  It  is 
virtually  the  commencement  of  ventricular 
diastole,  which  is  only  broken  by  a  brief  passive 
event, — the  closure  of  the  semilunar  valves, 
which  emit  a  short,  sharp  sound  on  closing 
under  the  influence  of  blood-pressure  in  the 
aorta  and  pulmonary  artery.  The  cause  of  the 
first  sound  has  been  much  debated,  and  an  ex- 
amination of  the  method  of  its  production  has 
a  practical  interest.  It  may  be  heard  when 
the  thorax  is  opened  artificially,  and  also  when 
the  heart  is  exposed  by  congenital  defect  in  the 
chest  wall.  It  cannot,  therefore,  be  due  to  the 
heart  being  contained  in  the  thorax,  or  to  the 
impact  of  its  apex  against  the  chest  wall.  The 
events  accompanying  it  are  :  (1)  systole  of  the 
ventricles ;  (2)  opening  of  the  semilunar  and 
closing  of  the  mitral  and  tricuspid  valves ;  (3) 
the  pressure  of  blood  upon  all  the  constituents 
of  the  chamber  which  contains  it ;  (4)  the  rise 
of  this  pressure  over  that  of  the  column  of 
blood  contained  in  the  efferent  arteries ;  and 
(5)  the  consequent  passage  of  blood  into  these. 
Foster  (op.  cit.  p.  240),  without  entering  into 
details,  states  that  if  the  ventricular  portion  of 
the  heart  be  cut  off  below  the  level  of  the 
am-iculo-ventricular  valve,  the  detached  portion 
may  be  heard  to  emit  sound.  If  this  be  so,  it 
is  highly  suggestive  of  muscular  contraction 
playing  a  part  in  the  production  of  the  sound, 
but  that  part  may  be  a  A^ery  small  one.  As 
regards  the  obscuration  of  a  sound  or  soimds  of 
the  heart  by  defect  in  its  valvular  apparatus, 
careful  clinical  observation  in  many  cases  and  in 
all  varieties  of  valvular  disease  lias  convinced  the 
writer  that  such  obscuration  is  in  direct  pro- 
portion to  the  amount  of  noise  generated  and 


not  to  the  extent  of  the  lesion  present  in  any 
particular  valve.  He  has  also  known  the  heart- 
sounds  to  be  clearly  audible  without  murmur 
when  both  aortic  and  mitral  valves  were  much 
diseased  and  the  heart  beating  very  feebly  at  a 
rate  of  150  in  the  minute.  The  clear  sounds 
probably  arose  in  this  case  in  the  right  vent- 
ricle, which  was  ascertained  to  be  sound  at  the 
necropsy.    In  determining  experimentally  the 


Fig.  S. — A. S.,  auricular  systole;  V.S.,  ventricular  systole;  V.D., 
ventricular  diastole  ;  I",  3",  4",  notation  of  time  occupied  by 
phases  in  cardiac  cycle;  St.P.,  short  pause;  Lg.P.,  long 
pause  ;  1st  Sd.,  first  sound  ;  2nd  Sd.,  second  sound. 

role  of  the  valves  in  the  production  of  the  first 
sound,  not  only  one  but  all  four  would  have  to 
be  placed  out  of  action  during  cardiac  systole. 
This  has  never  been  done  so^  far  as  the  writer 
is  aware. 

Although  Dr.  Halford  (The  Action  and  Sounds 
of  the  Heart,  p.  2-5,  1860)  believed  that  the  first 
sound  of  the  heart  was  due  to  tension  and  vibra- 
tion of  the  auriculo- ventricular  valves  dviring 
ventricular  systole,  he  proved  on  several  occa- 
sions, by  careful  experiment  before  capable  and 
credible  witnesses,  that  when  the  systemic 
venous  inflow  was  prevented  by  forceps,  and  in 
addition  the  flow  from  the  pulmonary  veins  by 
grasping  them  between  the  fingers,  sound  ceased 
to  be  emitted  during  systole,  and  returned 
immediately  blood  was  again  allowed  to  enter 
the  heart.  Drs.  Yeo  and  Barret  (Journal  of 
Physiology,  vol.  vi.  p.  145)  repeated  Halford's 
experiment,  but  without  grasping  the  pulmonary 
veins  at  the  root  of  the  lungs.  They  found 
that  under  these  circumstances  cardiac  systole 
was  still  accompanied  by  some,  but  greatly 
diminished  sound.  Dr.  Arthur  Leared  argued 
and  endeavoured  to  prove  that  the  cause  of 
sound  during  systole  was  not  in  the  apparatus 
of  circulation,  but  in  the  blood  itself,  and  be- 
lieved that  the  impact  of  the  inoving  ventri- 
cular blood  against  the  more  stationary  aortic 
blood  was  the  essential  cause  of  the  first  sound 
of  the  heart  (Essay  on  the  Sounds  caused  by 
the  Circulation  of  the  Blood,  London,  1861). 
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Finally,  Sir  Richard  Quain  {Proc.  of  the  Royal 
Soc.  June  1897)  expressed  the  opinion  that  the 
first  sound  of  the  heart  was  the  result  of  the 
ventricular  blood  being  projected  by  a  spiral 
movement,  as  shown  by  Professor  Pettigrew, 
against  the  aortic  cusps  held  down  by  the  aortic 
column  of  blood.  This  view  he  had  held  and 
expressed  in  1852,  but  did  not  publish  till 
recently.  The  difterence  between  it  and  Dr. 
Leared's  is  only  that  Sir  Richard  Quain 
attached  some  importance  to  the  intervening 
aortic  valves  as  a  factor.  In  performing  the 
experiments  on  which  in  part  his  conclusions 
were  based,  he  used  an  apparatus  constructed 
out  of  a  sheep's  heart,  in  which  the  right 
chambers  were  cut  away,  the  coronary  arteries 
ligatured,  and  the  mitral  valves  destroyed. 
A  column  of  water  was  then  made  to  press  upon 
the  aortic  valves  and  the  ventricle  was  also  filled 
with  water.  When  now  systole  and  diastole 
were  imitated  by  alternate  compression  and 
relaxation  of  the  ventricle  by  the  hand,  a  very 
good  imitation  of  both  sounds  could  be  elicited. 
He  was  good  enough  to  ask  the  writer's  assist- 
ance in  the  performance  of  this  simple  experi- 
ment, and  the  latter  can  add  his  testimony  to 
Sir  Richard  Quain's  as  regards  the  facts. 

Taking  all  these  data  into  consideration,  it 
appears  legitimate  to  conclude,  that  more  than 
one  factor  enters  into  the  production  of  the  first 
sound,  and  that  the  chief  place  is  to  be  assigned 
to  the  resistance  offered  by  aortic  blood-pressure 
to  the  ventricular  blood  -  pressure  when  the 
latter  is  suddenly  and  forcibly  rising  above  it. 
If  this  conclusion  be  accepted,  it  follows  that 
the  audibility  and  character  of  the  first  sound 
may,  ceteris  paribus,  afford  some  evidence  of  the 
vigour  of  ventricular  contraction. 

The  Coronary  Cimdation. — The  nourishment 
of  the  mammalian  heart  by  blood  is  chiefly 
effected  by  the  coronary  arteries,  which  spring 
from  the  aorta  behind  its  two  anterior  semilunar 
cusps.  The  23ulse  in  all  arteries  is  systolic  in 
time,  and  the  coronary  arteries  are  no  exception 
to  the  rule.  There  is  reason,  however,  to  believe 
that  the  repletion  of  the  aorta  on  cardiac  diastole 
also  imparts  additional  impulse  to  the  coronary 
arterial  circulation,  while  the  strong  valve  in 
the  coronary  sinus  prevents  regurgitation  from 
the  right  auricle.  Sibson  {Medical  Anatomy, 
p.  73)  observed  that  both  arteries  and  veins  on 
the  surface  of  the  heart  became  turgid  and  tor- 
tuous during  systole,  and  again  straight  during 
diastole.  This  fact  appears  to  indicate  that 
when  ventricxdar  contraction  is  at  its  height, 
some  pressure  is  exercised  upon  the  smaller 
arteries  and  upon  the  venous  outflow  from  the 
coronary  sinus.  The  anatomical  situation  of  the 
coronary  vessels  in  the  textiire  of  the  heart  is 
admirably  calculated,  however,  to  reduce  injuri- 
otis  compression  or  obstruction  to  a  minimum, 
as  may  be  seen  from  the  following  illustration. 
Anastomosis  between  the  two  coronary  arteries 


has  been  disputed  by  some  anatomists,  but  ap- 
pears to  have  been  proved  to  exist  by  Dr.  Samuel 
West  {Lancet,  June  1883,  p.  945)  by  injected 
specimens.  It  is  probable,  however,  that  it  is 
not  very  free,  a  circumstance  for  which  the 
original  bilaterality  of  the  oi-gan  in  embryo  may 
in  a  measure  account.  The  most  important 
and  most  constantly  active  organ  in  the  bodv 
thus  receives  a  constant  supply  of  recently 
oxygenated  blood,  a  circumstance  which,  when 
associated  with  an  otherwise  normal  constitution 
of  the  blood,  appears  to  be  a  leading  factor  in 
the  maintenance  of  a  healthy  state  and  normal 
action  of  the  cardiac  muscle. 

We  have  now  briefly  examined  the  muscularity 
and  vascularity  of  the  heart,  and  the  chief  physi- 
ological questions  of  practical  interest  associated 
with  these  factors.  It  remains  to  examine 
shortly  the  third  factor  in  the  production  of 
the  functional  unity  of  the  heart's  action. 

The  Cardiac  Nervous  System. — The  nerves 
of  the  mammalian  heart  spring  from  the  trunk 
of  the  vagus  and  from  the  inferior  cervical 
ganglion  of  the  sympathetic  chain.  The  trunk 
of  the  vagus,  however,  is  a  mixed  one,  and 
contains  fibres  of  the  spinal  accessory  nerve 
which  avoid  the  jugular  ganglion  on  the  vagus, 
and  passing  through  its  lower  ganglion  or 
"  ganglion  of  the  trunk,"  course  to  the  heart  in 
the  vagus.  These  are  said  to  be  of  small  calibre 
like  all  efferent  visceral  spinal  nerves,  according 
to  Gaskell  {Journal  of  Physiology,  vol.  vii.). 
The  sympathetic  spinal  nerves  of  the  heart  are 
derived  from  the  upper  dorsal  spinal  nerves 
from  the  second  to  the  fourth  and  perhaps  the 
fifth,  but  cliiefly  from  the  second  and  third  {see 
Plate,  p.  154).  The  gathering  point  for  these 
in  the  thoracic  chain  is  the  stellate  or  first 
dorsal  ganglion,  issuing  whence  they  encircle 
the  subclavian  artery  as  the  so-called  ring  of 
Vieiissens,  and  thence  by  way  of  the  lower 
cervical  ganglion  pass  to  the  heart.  Both  vagal 
and  sympathetic  branches  from  either  side 
having  reached  the  organ  contribute  to  the 
siiperficial  and  deep  cardiac  plexuses.  Here  in 
all  probability  an  incomplete  peripheral  decussa- 
tion occurs,  so  that  the  nerves  from  either  side 
supijly  both  halves  of  the  heart  or  both  aspects 
of  the  unified  tube  of  which  the  heart  consists. 
This  seems  to  be  proved  by  the  fact  that  uni- 
lateral section  of  the  nerves  does  not  materially 
disturb  the  heart's  action,  while  bilateral  section 
soon  proves  fatal.  Tlie  majority  of  the  medul- 
lated  fibres  of  the  vagus  lose  their  medulla  in 
the  cardiac  plexuses,  the  majority  of  the  medul- 
lated  fibres  of  the  spinal  cardiac  nerves  in  the 
ganglia  of  the  sympathetic  chain  which  inter- 
vene between  their  point  of  issue  from  the  cord 
and  their  exit  fi-om  the  inferior  cervical  ganglion. 
For  our  anatomical  knowledge  of  these  import- 
ant facts  w  e  ai'e  lai'gely  indebted  to  Gaskell  of 
Cambridge  and  his  successors  in  this  country 
and  abroad.    Kolliker  of  Win-zbm-g  affirms  his 
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belief  {Gewebelehre,  p.  858)  that  nerves  which 
retain  their  medulla  in  the  visceral  periphery 
are  afferent  and  therefore  sensory,  as  on  their 
way  from  the  cord  or  medulla  they  pass  through 
or  over  intervening  ganglion  without  being 
broken  up  by  them.  On  the  visceral  distri- 
bution of  efferent  branches  of  both  the  vagal 
and  sympathetic  series  ganglion  cells  occur,  and 
as  the  function  of  these  two  streams  differs, 
their  ganglion  cells  must  remain  essentially  as 
distinct  as  the  nerves  themselves,  however 
agglomerated.  The  final  distribution  of  the 
nerves  to  the  visceral  muscle  is  by  fine  nucle- 
ated plexuses,  which  end  upon  muscle  cells  both 
cardiac  and  vascular.  In  the  opinion  of  the 
majority  of  present-day  histologists  they  do  this 
by  so-called  free  ends,  the  existence  of  which  a 
minority  still  disputes  or  considers  doubtful. 
Such  an  arrangement,  however,  would  seem  to 
be  necessary  to  the  exercise  of  th^  separate 
functions  of  the  different  nerves.  The  muscle 
cell  appears  to  be  the  term  common  to  both, 
and  the  probable  medium  of  interchange  between 
them,  by  processes  too  little  known  for  fruitful 
discussion  at  present. 

By  means  of  this  mechanism  the  regulated 
action  and  nervous  nutrition  or  trophation  (to 
coin  a  convenient  but  not  very  euphonious  term) 
of  the  heart  is  secured.  Although  the  embry- 
onic heart  has  a  rhythmical  action  before  it  is 
supplied  either  with  organised  vessels  or  with 
nerves,  the  conditions  of  sustained  rhythmicality 
seem  to  require  an  integrity  of  all  three  factors 
— the  muscle  cell,  the  blood  which  bathes  it, 
and  the  nerves  which  regulate  it,  and  in  some 
obscure  way  exercise  a  trophic  influence  upon 
it.  By  means  of  the  nervous  system  the  heart 
may  be  retarded  or  even  arrested  in  action,  that 
is,  inhibited  ;  quickened  in  rate  and  in  force  or 
augmented  ;  and  weakened,  or  depressed.  The 
channel  for  inhibition,  depression,  and  tropha- 
tion is  the  vagus  ;  for  augmentation  the  sympa- 
thetic spinal  nei'ves.  The  spinal  accessory  fibres 
already  mentioned  are  now  regarded  as  the  in- 
hibitory fibres,  and  are  efferent  in  action  towards 
the  organ.  The  depressor  fibres  exercise  their 
influence  from  the  heart  by  way  of  both  ganglia 
on  the  vagus  at  the  vaso-motor  centres  in  the 
medulla,  whence  they  induce  a  fall  in  the  peri- 
pheral blood-pressure.  They  are  therefore  affer- 
ent or  sensory  in  character. 

The  activity  of  trophic  nerves,  of  which  we 
are  justified  in  assuming  the  existence,  is  prob- 
ably efferent.  Sensory  and  motor  fibres  like- 
wise exist  in  the  sympathetic  spinal  nerves  and 
constitute  the  peripheral  mechanism  of  augmen- 
tation. They  are,  indeed,  believed  by  some  to 
be  the  chief  seat  of  cardiac  sensibility,  and  the 
character  and  distribution  of  radiated  pain  in 
sensory  disorders  of  the  heart  support  this 
view.  The  general  effect  of  retardation  of  the 
heart's  action  is  regarded  as  conservative  of 
energy  or  anabolic ;   that  of  acceleration  or 


augmentation  as  expending  energy  and  leading 
to  exhaustion  or  catabolism.  It  has  been  main- 
tained by  some  that  the  existence  of  efferent 
ganglia  on  the  trunks  of  visceral  nerves,  and 
the  interposition  of  the  sympathetic  system 
between  the  cerebro  -  spinal  centres  and  the 
A'iscera,  may  be  the  cause  of  the  differences 
between  somatic  and  splanchnic  nervous  action, 
whether  affecting  the  heart  or  other  involuntary 
organs.  The  whole  subject  is,  however,  far 
from  clear  at  present,  but  a  good  deal  has  been 
done  to  elucidate  it  during  the  last  ten  years  or 
so.  Like  the  unification  of  the  heart  itself,  the 
unity  of  the  cerebro -spinal  and  sympathetic 
systems  has  been  secured  by  a  process  of  fusion, 
for  there  is  good  CAidence  to  show  that  in  their 
essence  they  are  embryologically  distinct,  and 
spring  from  different  layers  of  the  germ,  as  has 
been  stated  at  the  commencement  of  this  article. 
Although,  finally,  the  sympathetic  system  is 
now  considered  to  be  wholly  or  almost  wholly 
dominated  in  function  by  its  cerebro  -  spinal 
connection,  the  question  of  a  retention  by  it  of 
a  measure  of  efferent  autonomy  cannot  yet  be 
regarded  as  settled. 
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The  first  part  of  this  article  consists  of  a  con- 
sideration of  all  the  various  etiological  factors, 
pathological  processes,  and  their  cardiac  and 
systemic  effects,  followed  by  a  description  of 
the  recognised  types  of  heart  disease. 

Secondly  :  The  symptoms  produced  by  heart- 
failure  irrespective  of  its  special  cause  are  con- 
sidered, and  certain  peculiarities  associated  with 
special  forms  of  disease  are  referred  to. 

Thirdly  :  The  physical  signs  of  the  different 
varieties  of  heart  disease  are  described  in  detail, 
and  their  common  combinations  according  to 
the  pathological  state  that  gives  them  origin 
are  sketched. 

Fourthly  :  The  treatment — hygienic,  dietetic, 
and  medicinal — of  heart  disease  is  considered. 

It  is  evident  that  a  pathological  knowledge 
should  precede  the  study  of  symptomatology, 
I^hysical  examination,  and  the  principles  of 
treatment,  inasmuch  as  these  last  three  can 
only  be  profitably  studied  in  the  light  of  patho- 
logical experience.  As  regards  their  symptom- 
atology we  are  entitled  to  consider  nearly  all 
the  forms  of  heart  disease  together,  seeing  that 
they  all  tend  to,  and  generally  eventuate  in, 
that  condition  we  term  venous  stasis,  in  which 
the  blood  accumulates,  as  it  were,  on  the  venous 
side  of  the  circulation,  giving  rise  to  the  ordin- 
ary symptoms  to  be  described,  while  stasis  of 
blood  in  the  chambers  of  the  heart  is  the  com- 
mon cause  of  the  embolic  process  and  its  clinical 
manifestations.  If,  as  physicians,  we  are  ever 
to  keep  before  us  the  "  tendency  to  death  "  in 


the  case  we  are  treating,  then  in  heart  disease 
the  expression  of  that  "  tendency "  is  venous 
stasis. 

It  is  by  physical  examination  and  the  signs 
thereby  elicited  that  differentiation  of  the  various 
forms  of  heart  disease  is  accomplished. 

But  as  regards  treatment,  inasmuch  as  it  is 
to  the  heart  muscle  practically  alone  that  our 
efforts  are  directed,  it  is  allowable  again  to 
generalise,  and  to  consider  together  all  varieties 
of  heai't  disease. 

The  pathological  considerations  that  precede 
symptomatology,  etc.,  will  amply  demonstrate 
the  importance  of  obtaining  in  every  heart  case 
an  accurate  account  of  the  patient's  previous 
health,  for  without  this  it  is  impossible  to  inter- 
pret aright  either  the  symptoms  or  the  signs,  to 
forecast  the  probable  course  that  will  be  run, 
and  to  treat  the  patient  with  the  best  prospect 
of  success. 

A.  GENERAL  PATHOLOGY 
I.  Etiology 

1.  Exciting  Causes. — These  are  best  con- 
sidered according  to  the  nature  of  the  excitant. 

(1)  Mechanical. —  The  cardio- vascular  appa- 
ratus has  long  been  viewed  as  a  machine,  and 
cardiac  physics  have  very  rightly  become  a 
recognised  branch  of  physiological  study.  But 
while  it  is  necessary  to  avoid  the  fettering  influ- 
ences of  a  mere  mechanical  conception,  the  action 
of  physical  agencies  must  be  admitted  as  pro- 
ducing or  inducing  temporary  derangements  and 
sometimes  establishing  permanent  defects. 

Occasionally  excessive  exercise  or  unwonted 
exertion  in  a  subject  absolutely  or  virtually 
sound  seems  to  act  on  the  cardiac  -muscle  or  the 
aortic  segments  as  an  acute  strain.  Even  trained 
athletes  after  exceptional  physical  effort  have 
manifested  evidences  of  cardiac  derangement. 
Not  a  few  cases  are  on  record  where  in  seemingly 
healthy  adults  after  some  unusual  effort  physical 
examination  has  clearly  demonstrated  a  condition 
of  cardiac  dilatation.  Prolonged  exercise,  such  as 
is  illustrated  by  some  athletic  sports,  is  peculiarly 
liable  to  exert  strain  on  the  right  ventricle,  but 
it  must  be  admitted  that  such  most  usually 
occurs  in  the  untrained  or  those  constitutionally 
untrainable  and  unfit  for  athletic  pursuits.  The 
effects  of  excessive  physical  effort  or  ill-regulated 
drill  on  young  recruits,  and  the  consequences  of 
forced  marches  even  on  seasoned  men,  is  well 
known,  and  "soldier's  heart"  has  become  a  well- 
defined  clinical  entity.  As  might  be  expected, 
the  effects  of  mechanical  influences  are  most 
frecpiently  met  with  in  men,  and  particularly 
during  the  years  of  greatest  activitj^  and  physical 
vigour. 

The  consequences  of  violent  effort  are  to  be 
clearly  distinguished  from  those  of  chronic  strain. 
Many  laborious  occupations  necessitate  the 
maintenance  of  a  state  of  persistent  or  long- 
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continued  exertion.  Porters,  navvies,  miners, 
blacksmiths,  workers  in  iron  and  other  heavy 
metals,  and  like  laborious  occupations,  are  all 
liable  to  cai'diac  derangement  and  failure  from 
the  unavoidable  strain  associated  with  their 
work. 

The  influence  of  physical  effort  in  the  produc- 
tion of  an  attack  of  angina  pectoris,  when  the 
heart  is  ill -nourished  by  an  imperfect  blood- 
supply,  is  so  well  recognised  as  hardly  to  need 
mention.  The  relation  of  muscular  effort  to 
blood -pressure  may  undoubtedly  become  of 
pathological  importance,  especially  in  subjects 
who  have  passed  the  meridian  of  life,  which 
period,  however,  is  not  to  be  stated  in  years. 
In  advanced  life  nature  demands  and  usually 
ensures  that  there  shall  be  a  tempering  of  the 
strain  to  the  weakening  powers. 

It  must,  however,  be  admitted  that  in  the 
majority  of  cases  the  effects  of  "  strain  "  do  not 
generally  make  themselves  apparent  unless  there 
is  also  some  other  agent  or  agencies  at  work  im- 
pairing the  cardiac  nutrition,  or  in  some  way 
rendering  the  tissues  more  vulnerable.  In  many 
instances  careful  investigation  will  show  the 
patients  to  have  been  the  subjects  of  anaemia, 
chronic  alcoholism,  toxtemic  conditions,  or 
nutritional  derangements.  In  some  instances  an 
inherited  cardio-vascular  weakness  may  play  an 
important  part  in  precipitating  the  breakdown. 
The  effects  of  fatigue  during  periods  of  conval- 
escence, overwork  at  times  of  physical  depression, 
and  ill -regulated  exercise  in  the  presence  of 
actual  cardiac  lesion,  are  only  too  frequently 
met  with  to  permit  of  denial. 

Strain  is  often  said  to  be  accountable  for 
lesions  of  the  aorta.  Undoubtedly  prolonged 
effort,  such  as  is  necessarily  associated  with 
certain  laborious  occupations,  plays  a  very  im- 
portant part  in  the  establishment  of  forms  of 
chronic  aortitis,  particularly  the  variety  usually 
described  as  "  atheromatous,"  which,  moreover, 
often  implies  interference  with  the  coronary 
orifices  and  impaired  nutrition  of  the  heart 
muscle. 

To  sudden  strain  is  also  due  the  rare  lacera- 
tion of  a  degenerate  myocardium,  and  possibly 
an  acute  dilatation  of  one  or  more  of  the  heart's 
chambers. 

It  is  sometimes  said  that  external  violence  is 
capable  of  producing  rapture  of  a  cardiac  valve. 
Without  absolutely  denying  this,  the  extreme 
rarity  of  such  an  event  warrants  one  in  believing 
that  it  only  occurs  when  the  valve  is  already  the 
seat  of  some  morbid  process,  and  even  then  it  is 
extremely  uncommon  to  meet  with  any  such 
condition  as  could  be  considered  due  to  external 
violence.  Injury  sufficiently  severe  to  rupture 
a  sound  valve  is  almost  invariably  immediately 
fatal. 

Latent  disease  is  frequently  made  manifest  by 
some  form  of  undue  or  unaccustomed  exercise. 
Not  infrequently  chronic  cardiac  pathological 


conditions  are  much  aggravated  by  unwonted 
resort  to  procedures  necessitating  ill  or  unregu- 
lated effort.  A  hitherto  efficient  compensation 
may  be  completely  ruptured  by  a  trifling  accident 
or  a  slight  tussle.  The  importance  of  such 
considerations  on  therapeutical  measures  and 
medico-legal  investigations  will  at  once  be 
evident. 

It  is  not  necessary  to  discuss  here  the  particu- 
lar localisation  of  the  effects  of  strain.  It  will 
be  sufficient  to  point  out  that  those  pernicious 
mechanicalinfluences  which,  collectively,  we  may 
include  under  "strain  "  exert  their  power  (i.)  by 
establishing  functional  derangement  (including 
leakage  of  valves  and  deficient  emptying  of 
chambers),  which  may  be  merely  temporary  or 
pi'olonged  vmtil  organic  defect  is  established ; 
(ii.)  by  producing  arterial  valvular  defects 
either  as  the  result  of  dilatation  of  the  aorta  and 
its  orifice,  or  through  changes  in  the  valves 
themselves. 

(2)  Chemical. — Agents  conveyed  in  a  soluble 
form  by  the  blood  to  the  various  structures  of 
the  heart  are  accoiuitable  for  many  of  the 
morbid  conditions  which  form  the  pathological 
basis  of  cases  of  so-called  cardiac  failure,  which, 
coming  under  the  observation  of  the  physician 
in  their  advanced  and  final  stages,  present 
features  more  or  less  in  common,  and  principally 
indicative  of  waning  muscular  powers.  Certain 
of  these  chemical  bodies  are  of  autogenetic  origin, 
as  in  Bright's  and  Graves'  diseases,  while  others 
are  heterogenetic,  being  manufactured  outside 
the  body,  and  wilfully  or  accidentally  introduced. 
The  action  of  toxic  ag-ents  resulting  from 
microbial  growth  will  best  be  referred  to  later. 

Among  the  foremost  of  the  toxic  bodies  pro- 
duced within  the  system  must  be  mentioned 
those  associated  with  the  condition  of  gout.  The 
influence  of  gout  in  producing  functional  de- 
rangement of  the  heart  has  long  been  recognised, 
but  its  most  prejudicial  eftects  are  expended 
either  directly  or  indirectly  in  establishing 
changes,  usually  leading  to  increased  cardio- 
vascular pressure,  and  generally  associated 
sooner  or  later  with  cardiac  hypertrophy.  Gout 
also  seems  to  lead  to  degenerative  changes  in  the 
coronary  vessels,  thereby  producing  an  impaired 
nutrition  of  the  muscular  substance  of  the  heart. 
The  cardio-vascular  associations  of  "gouty" 
kidney  are  not  to  be  overlooked.  It  is  very 
probable  also  that  gout  is  capable  of  establishing 
primary  degeneration  in  the  muscle  itself. 
Some  of  the  cases  of  gouty  syncope  ai"e  probably 
due  to  such  myocardial  changes.  It  is  some- 
times said  that  gout  is  accountable  for  a  form  of 
chronic  mural  endocarditis,  but  this,  if  it  ever 
occurs,  is  quite  exceptional.  The  establishment 
of  an  aortic  valve  disease  (apart  from  mere  aortic 
dilatation)  is  more  probable. 

Of  even  greater  importance  than  gout  stands 
out  rheumatism.  It  is  unnecessary  here  to  con- 
sider whether  the  toxins  associated  with  this 
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disease  are  of  microbial  origin  or  dependent  on 
morbid  activity  of  the  cells  of  the  body ;  suffice 
it  to  say  that  rheumatism  has  a  particular 
affinity  for  the  serous  membranes  of  the  heart, 
and  the  majority  of  cases  of  diseased  pericardium 
and  endocardium  are  due  to  its  influence.  But 
rheumatism  also  very  clearly  exerts  its  influence 
on  the  muscular  substance  of  the  heart,  and 
this  seems  to  be  particularly  the  case  in  young 
subjects.  In  not  a  few  cases  of  acute  rheumatism 
without  endocarditis,  or  any  exceptional  degree 
of  temperature,  cardiac  dilatation  ensues  ap- 
parently from  the  direct  paralysing  and  degene- 
rative influence  of  the  rheumatic  poison  on  the 
protoplasm  of  the  muscle  cells. 

In  many  of  the  so-called  constitutional  dis- 
eases cardiac  affections  arise,  but  in  many  in- 
stances it  is  impossible  to  distinguish  between 
those  dependent  on  impaired  nutrition  and  those 
arising  from  toxic  influence. 

First  amongst  the  pathogenic  chemical  agents 
of  extrinsic  origin  must  be  placed  alcohol.  This 
body,  especially  in  the  form  of  beei",  is  account- 
able for  a  large  mmiber  of  cases  of  muscle  failure 
occurring  in  adult  labourers.  The  most  character- 
istic cases  of  "  alcoholic  heart "  are  certainly  met 
with  in  excessive  consmners  of  malt  liquors,  or 
those  who  take  their  drinks  "  mixed,"  and  where 
enormous  quantities  of  drink  are  imbibed  in  the 
day  while  engaging  in  work  of  a  heavy,  often 
irregular  and  straining  character.  Some  have 
thotight  that  local  differences  in  the  manufacture 
of  malt  liquors  may  account  for  the  seeming- 
greater  frequency  with  which  alcoholic  hearts 
are  met  with  in  some  districts.  Certainly  in 
Manchester  "alcoholic  hearts"  formed  a  very 
large  jaroportion  of  the  cases  of  primary  muscle 
failure,  and  occurred  particularly  amongst 
market  porters,  barmen,  brewers'  drajmien, 
cabmen,  and  labourers.  The  arsenical  contamina- 
tion of  beer  which  prevailed  extensively  in 
Manchester  and  neighljourhood  was,  no  doubt 
in  part,  answerable  for  many  of  these  cases  of 
muscle  failure.  "  Alcoholic  heart  "  is  not  com- 
monly met  with  in  women,  who  are  less  exposed 
to  strain.  It  is  interesting  to  note  that  athletes 
have  long  realised  that  beer  was  bad  for  their 
"wind."  ' 

Reference  may  here  be  made  to  the  cardiac 
depressant  action  of  certain  animal  and  vegetable 
poisons  and  medicinal  substances,  such  as  thyroid 
pi'eparations  and  numerous  other  well-known 
drugs.  Suprarenal  extract,  however,  leads  to 
the  development  of  high  arterial  tension.  The 
deranging  influence  of  tobacco  is  too  widely  ex- 
perienced to  need  more  than  mentioning. 

(3)  Thermal. — Little  need  be  said  respecting 
the  influence  of  heat  and  cold,  light  and  dark- 
ness, on  cardiac  action  and  cardio-vascular 
stinicture.  Exjjosure  to  extremes  either  of  heat 
or  cold  i>roduces  a  paralysing  influence  on 
muscle.  Heat  syncope  and  cardiac  collapse 
from  sunstroke  are  well-recognised  clinical  con- 


ditions. Pyrexia  exerts  a  distinctly  deleterious 
influence  on  cardiac  muscle.  The  effects  of  cold 
in  raising  vascular  tension  must  also  be  borne  in 
mind. 

(4)  Biological. — Parasitic  agents  are  very 
influential  in  establishing  certain  well-defined 
cardio-vascvilar  lesions.  The  most  striking  ex- 
ample is  "  malignant,'  or,  as  it  is  now  fi'equently 
termed,  "  infectious  "  endocarditis.  Some  patho- 
logists look  upon  all  rheumatic  lesions  of  the 
endocardium  as  due  to  microbial  infection.  In- 
flammatory affections  of  the  heart,  particularly 
those  of  the  pericardium  and  endocardium, 
occasionally  occur  in  the  course  of  scarlet  fever, 
diphtheria,  and  sometimes  in  some  of  the  other 
infectious  diseases.  Most  if  not  all  of  the  septic 
diseases  seem  capable  of  pi-oducing  secondary 
affections  of  the  heart. 

The  embryos  of  certain  of  the  worms  occasion- 
ally attack  the  heart.  The  cystic  form  of 
Taenia  echinococcus  may  produce  "  hydatids  "  of 
considerable  dimensions. 

2.  Predisposing  Ixfluexces. — These  may  be 
considered  according  to  whether  they  act  through 
(rt)  the  inherited  or  acquired  textural  characters 
of  the  individual,  or  (/*)  by  modification  of  tlie 
environment. 

(1)  Heredity. — Certain  families  manifest  a 
distinct  tendency  to  early  degenerative  pro- 
cesses in  their  vessels,  and  to  a  premature 
cardiac  deterioration.  It  is  not  necessary  to 
discuss  to  what  extent  this  is  due  to  direct 
transmission.  In  some  cases  community  of 
work  and  environment  is  a  more  reasonable  and 
likely  explanation.  Family  proneness  to  gout 
and  rheumatism,  and  other  conditions  peculiarly 
liable  to  exert  a  baneful  influence  on  the  heart, 
must  not  be  lost  sight  of.  Cardiac  failure  from 
"  vascular  "  causes  oftentimes  seems  to  "  run  " 
in  families.  As  far  as  can  be  ascertained,  race 
exerts  comparatively  little  direct  determining 
influence. 

(2)  Sex. — This  is  a  factor  of  considerable  im- 
portance, although  the  precise  way  in  which  the 
influence  may  be  exerted  is  in  many  instances 
far  from  clear.  The  influence  of  occupation  is 
closely  allied  with  that  of  sex.  Aortic  disease 
is  thus  most  frequently  met  with  in  men.  In- 
efficiency of  the  aortic  valves  when  occurring  in 
females  is  almost  always  due  to  organic  changes 
following  rheumatic  endocarditis  or  consequent 
on  microbial  infection.  Mitral  stenosis  is  nuich 
more  frequently  met  with  in  women  than  men. 
Some  have  thought  that  this  arises  from  a 
greater  liability  to  rheumatism  and  chorea  in 
the  female.  Primary  muscle  failure  is  generally 
met  with  in  men.  "  Alcoholic  heart "  is  rare  in 
women.  Dilatation  from  muscle  failure  and 
higli  arterial  tension  is,  however,  not  unusual 
in  women  after  the  climacteric.  Dilatation  of 
the  lieart  from  clu-onic  bronchitis  and  emphy- 
sema would  seem  to  be  equally  common  in  the 
two  sexes.   Tlie  importance  of  chlorosis  in  young 
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girls,  in  producing  minor  degrees  of  cardiac  dila- 
tation, must  not  be  overlooked.  In  exophthalmic 
goitre  or  Graves' disease,  most  common  in  females, 
tachycardia  and  irregular  cardiac  action  may  be 
followed  by  evidences  of  dilatation  and  muscle 
failure.  In  modifying  or  increasing  already 
existing  physical  cardiac  deficiencies,  the  influence 
of  pregnancy  on  the  circulation,  including  in- 
creased artei'ial  tension,  must  be  remembered. 
Malignant  endocarditis  has  been  known  to  follow 
parturition. 

(3)  Age  or  j^eriod  of  life  is  a  factor  of  great 
importance.  Three  periods  may  be  recognised  : 
• — Firstly,  that  of  development  (including  foetal 
life),  where  maldevelopment  and  inflammatory 
processes  along  with  their  consequences  may  be 
expected.  Secondly,  the  period  of  maturity, 
when  the  effects  of  strain  and  the  influence  of 
toxic  agents,  especially  alcohol,  are  liable  to  be 
manifest,  and  when  also  the  mechanical  de- 
ficiencies of  previous  valvular  involvement  are 
apt  to  become  apparent.  Thirdly,  the  period 
of  decline,  when  affections  arising  from  mal- 
nutrition associated  with  vascular  disease  and 
degenerative  changes  are  found. 

Of  diseases  peculiarly  prone  to  affect  young 
subjects,  and  at  the  same  time  leave  permanent 
crippling  of  the  heart,  rheumatism  stands  pre- 
eminent. Rheumatic  fever  and  rheumatism  in 
"  silent "  and  easily  overlooked  forms,  con- 
stituting little  more  than  "  growing  pains,"  are 
very  common  in  early  life.  This  is  also  the 
period  for  the  incidence  of  chorea,  which  is 
very  often  associated  with  endocarditis,  and  not 
infrequently  with  some  degree  of  mj'ocardial 
involvement. 

Scarlet  fever,  and  possibly  some  of  the  other 
infectious  fevers,  may  exceptionally  inflict  injury 
on  the  endocardium  in  childhood.  It  would  also 
seem  as  though  a  rheumatic  endocarditis  might 
be  the  first  and  only  manifestation  of  the 
rheumatic  poison.  Speaking  broadly,  peri- 
carditis and  endocarditis  are  peculiarly  the 
cardiac  affections  of  the  developmental  period 
of  life.  The  older  a  person  grows  the  less  liable 
is  rheumatism,  even  though  it  occur,  to  inflict 
serious  injury. 

In  adolescence,  when  activity  and  instability 
ax-e  striking  features  in  the  organism's  develop- 
ment, so-called  functional  derangements  readily 
arise. 

In  the  period  of  adult  life,  as  already  indi- 
cated, the  effects  of  strain  on  a  healthy  or 
already  crippled  heart,  either  from  improper, 
i;nsuitable,  or  excessive  work  or  ill-regulated 
exercise,  commonly  become  manifest.  In 
certain  classes  of  the  male  community  "alcoholic 
heart"  is  apt  to  be  developed.  The  effects  of 
other  toxsemic  states  may  become  manifest, 
particularly  those  resulting  from  gout  and 
Bright's  disease.  Syphilitic  disease  of  the  aorta 
and  forms  of  atheromatous  aortitis  may  by 
encroachment  on  the  orifices  of  the  coronary 


arteries  or  extension  to  the  aortic  cusps  give 
rise  to  anginal  attacks  or  the  signs  of  aortic 
incompetence. 

In  the  female,  at  both  ends  of  the  period  of 
sexual  activity,  functional  derangements  are 
common.  In  chlorotic  females  a  certain  degree 
of  cardiac  dilatation  is  frequently  detected. 
The  influence  of  pregnancy,  parturition,  and 
lactation  must  not  be  lost  sight  of,  especially  in 
the  case  of  a  heart  in  any  way  crippled. 

Mitral  stenosis  is  the  common  cardiac  lesion 
of  adult  females.  Conditions  of  mitral  regurgi- 
tation through  a  dilated  auriculo  -  ventricular 
orifice,  as  the  result  of  a  rheumatic  valvulitis, 
are  not  met  with  in  either  sex  so  commonly  as 
was  formerly  believed,  and  certainly  cases  of 
mitral  regurgitation  through  a  dilated  orifice 
with  sclerosed  segments  are  but  rarely  seen  in 
the  post-mortem  room.  The  possible  existence 
of  mitral  stenosis  should  always  be  carefully 
considered  in  every  female  presenting  evidences 
of  mitral  incompetence  and  having  an  old 
rheumatic  history. 

In  the  advanced  stages  of  middle  life  a  tend- 
ency to  general  adiposity  becomes  apparent, 
and  in  many  instances  enormous  deposition  of 
fat  in  and  around  the  heart  impedes  its  action 
and  impairs  its  nutrition,  and  not  infrequently 
is  associated  with  distinct  degenerative  changes 
which  may  lead  to  actual  dilatation  of  the  ventri- 
cular cavities. 

In  the  later  years  of  life  processes  of  de- 
generation and  infiltration  lower  the  vitality 
and  physical  powers  of  both  heart  and  vessels. 
Arterio-sclerosis  paves  the  downward  path.  The 
coronary  arteries  are  frequently  the  first  to 
suffer,  thereby  diminishing  or  cutting  off  an 
adequate  nutrition  of  the  essential  structure  of 
the  heart.  Hence  follow  atrophy,  fatty  de- 
generation, fibrous  transformations,  and  possibly 
aneurysm,  softening,  and  it  may  be  rupture  of 
the  ventricular  walls. 

In  old  people,  although  by  no  means  limited 
to  them,  chronic  Bright's  disease  often  leads  to 
associated  cardiac  hypertrophy,  which  sooner 
or  later  gives  place  to  dilatation  and  its  con- 
sequences. 

In  the  years  of  diminishing  vigour  atheroma 
of  the  aorta  is  common,  and  either  by  extension 
of  the  atheromatous  process  to  the  aortic  valves, 
or  from  enlargement  of  the  aortic  ring  as  a 
result,  dilatation  of  the  aorta  and  incompetence 
of  the  aortic  valves  may  be  produced.  In  cases 
of  this  kind  the  atheromatous  condition  may 
have  extended  to  the  coronary  vessels,  or  at 
least  have  narrowed  their  orifices,  thereby  im- 
pairing the  nutrition  of  the  myocardium,  and 
rendering  adequate  compensatory  hypertrophy 
of  the  left  ventricle  imperfect  or  of  short  dura- 
tion. At  this  time  of  life  anginal  attacks  may 
occur. 

(4)  Temjjerament. — It  is  very  difficult  to  de- 
cide to  what  extent  "  the  sum  of  the  physical 
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peculiarities  of  an  individual,  exclusive  of  all 
definite  tendencies  to  disease,"  should  be  allowed 
a  place  in  the  etiology  of  cardiac  derangements. 
Temperament  is  not  an  easily  estimated  factor. 
Nevertheless  in  functional  derangements  of  the 
heart  it  cannot  be  altogether  laid  aside,  and 
even  in  organic  disease  has  to  be  remembered 
when  arranging  a  course  of  management. 

(.5)  PrevioMs  Disease. — A  former  morbid  pro- 
cess may  (i.)  by  afi'ection  of  the  structui-e  of  the 
heart  itself  or  (ii.)  by  producing  impairment  of 
tissues  outside  the  heart  have  rendered  the 
cardio-vascular  apparatus  more  vulnerable  or 
less  able  to  meet  the  needs  of  the  body  and  the 
requirements  of  daily  life. 

Some  previous  pathogenic  influence  may  have 
led  to  injury,  or  established  a  process  which, 
even  when  the  particular  etiological  agent  is 
withdi'awn,  leaves  a  textural  scar  or  functional 
weakness  which  makes  the  aft'ected  tissues 
peculiarly  liable  to  capitulate. 

The  most  influential  agent  is  rheumatism. 
This,  especially  when  acting  in  the  form  of 
"  rheumatic  fever,"  commonly  produces  endo- 
carditis, and  frequently  pericarditis.  One  attack 
is  commonly  followed  by  others,  and  whilst  the 
heart  is  perhaps  most  liable  to  be  damaged  in 
the  first,  each  subsequent  exacerbation  or  fresh 
establishment  of  endocarditis  i-enders  the  affected 
parts  more  predisposed  not  only  to  similar 
attacks,  but  to  succumb  to  other  pei'nicious 
influences.  Thus  in  the  case  of  "  malignant " 
endocarditis  it  will  often  be  found  that  the 
valves  have  been  already  crippled  by  a  simple 
I'heumatic  process. 

Scarlatina  is  said  to  precede  pericarditis  and 
endocarditis ;  but  if  all  cases  of  rheumatism  in 
scarlet  fever  be  excluded,  one  is  bound  to  admit 
that,  considering  the  frequency  of  this  infectious 
disease,  it  can  only  be  accorded  a  very  sub- 
ordinate place  amongst  the  affections  predispos- 
ing to  distinct  cardiac  disease. 

Measles  is  also  sometimes  said  to  predispose 
to  endocarditis,  but  this  is  doubtful. 

Reference  may  here,  too,  be  made  to  the  in- 
fluence of  renal  disease,  especially  when  in  the 
form  of  "  granular  kidney,"  in  producing  ex- 
tensive cardio-vascvdar  changes.  In  not  a  few 
cases  the  ventricular  hypertrophy  ultimately 
gives  rise  to  a  fatal  dilatation. 

(6)  Climate.  —  Indirectly  climatic  conditions 
may  be  of  considerable  influence  in  the  produc- 
tion and  progress  of  cardiac  affections. 

The  cardio-depressor  action  of  cold  is  of  much 
importance,  and  some  are  still  found  sufficiently 
loyal  to  ancient  beliefs  as  to  consider  soil, 
temperature,  and  humidity  imj)ortant  influences 
in  promoting  the  incidence  of  rheumatic  lesions 
of  the  heart.  As  might  l)e  expected,  climate  is 
chiefly  of  importance  in  caixliac  etiology  in  so 
far  as  it  is  related  to  rheumatism.  Rheumatic 
fever,  howevei-,  would  seem  to  be  almost 
ubi(iuitous.     The  influence  of  malaria  in  the 


production  of  cardiac  disease  must  also  be 
noted. 

(7)  Social  2}osif  1071,  and  all  therein  included, 
is  to  be  credited  with  wide  reacting  influence 
for  weal  or  woe  in  the  production  and  develop- 
ment of  cardiac  disease.  It  will  be  sufficient  to 
remind  the  reader  that  dilatation  of  the  heart 
from  laborious  occupation  or  excessive  beer- 
drinking,  or  the  two  combined,  is  most  frequently 
met  with  in  the  working  class.  Aortic  regurgi- 
tation is  common  in  men  of  all  sections  of  society. 
It  is  generally  thought  that  incompetence  result- 
ing from  a  dilatation  of  the  aorta  is  commonest 
in  working  men,  while  that  dependent  on 
valvular  sclerosis  from  the  extension  of  an 
atheromatous  aortitis  is  common  in  all  ranks 
of  life. 

(8)  Education  must  be  allowed  a  place  in 
considering  the  predisposing  causes  of  cardiac 
disease.  Not  a  few  cardiac  breakdowns  date 
fi'om  a  period  of  ill-advised  and  badly  regulated 
physical  education ;  especially  is  this  of  im- 
portance when  athletic  pursuits  are  strenuously 
continued  beyond  youth  and  early  manhood. 
The  importance  of  mental  strain  and  emotional 
stress  in  the  precipitation  of  functional  derange- 
ments must  not  be  overlooked. 

(9)  Occupation.  —  As  above  indicated,  the 
"  calling "  in  life  is  often  of  the  greatest  in- 
fluence in  determining  the  special  form  of  cardiac 
disease. 

Occupations  of  a  laborious  character  will  lead 
to  hypertrophy,  and  if  continued  in  states  of 
malnutrition,  with  implication  of  the  cardiac 
vessels,  or  after  the  limit  of  healthy  compensation 
has  been  attained,  dilatation  and  degenerative 
changes  will  inevitably  result.  The  importance 
of  work  and  pursuits  necessitating  sudden  strain 
or  intermittent  stress  cannot  be  over-estimated. 

Work  requiring  exposure  to  damp  and  cold 
and  such  influences  as  are  supposed  to  lead  to 
rheumatism  indirectly  become  of  some  import- 
ance in  the  etiology  of  cardiac  disease. 

Duties  or  avocations  making  exceptional  calls 
upon  the  nervous  system  are  liable  to  produce 
functional  derangements  of  the  heart. 

Sedentary  workers,  who  feed  not  wisely  but 
too  well,  frequently  develop  conditions  associated 
with  high  arterial  pressure,  sclerotic  changes  in 
the  coronary  and  other  vessels,  and  degenerative 
changes  in  the  myocardium.  Ultimately  such 
persons  may  suffer  from  cardiac  dilatation,  and 
present  signs  and  symptoms  practically  identical 
with  those  so  commonly  seen  in  the  over-worked 
and  under-fed  aged  labourer. 

(10)  Habits. — From  what  has  already  been 
stated  the  bearing  of  habits  on  cardiac  health 
cannot  be  forgotten.  Bad  habits,  hygienically 
speaking,  if  they  cannot  be  credited  with 
directly  engendering  cardiac  disease,  at  least 
oftentimes  go  far  in  exposing  the  subjects  of 
them  to  the  attacks  of  definite  irritants. 

Errors  of  eating  and  drinking  must  be  held 
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responsible  not  only  for  such  conspicuous  con- 
ditions as  " alcoholic  "  and  "gouty"  heart,  but 
for  many  manifestations  of  malnutrition  and  a 
considerable  number  of  the  so-called  fimctional 
derangements  of  the  heart. 

Possibly  the  use  of  belts  or  constricting  bodies 
may  have  exerted  some  influence,  as  was  once 
thought,  in  the  production  of  "  soldier's  heart." 

Tobacco  and  indulgence  in  snufF  and  certain 
drugs  also  exert  an  indirect  influence  in  de- 
ranging the  cardio-vascular  mechanism. 

Reference  may  here  also  be  made  to  habits 
which  give  rise  to  states  of  morbid  excitement. 
In  attacks  of  temper  or  conditions  of  worry  or 
fright  death  may  result  from  angina  pectoris 
and  syncope.  Protracted  emotion  also  exerts  a 
prejudicial  effect  upon  the  heart  and  vessels. 
Sexual  excesses  may  prove  a  not  readily  recog- 
nised cause  of  cardiac  derangement. 

II.  Morbid  Processes 

Before  describing  the  individual  lesions  met 
with  in  the  more  common  cardiac  affections,  it 
will  be  desirable  to  consider  briefly  the  essential 
nature  of  the  morbid  processes  afl'ecting  the 
cardiac  structures.  This  constitutes  what  may 
be  termed  the  general  pathology  of  diseases  of 
the  heart. 

(1)  Maldevelopment . — The  normal  process  of 
cardiac  evolution  may  be  arrested  or  deranged 
and  malformation  or  malposition  result.  These 
can  only  be  interpreted  by  a  reference  to 
embryology.  Although  it  is  manifest  that  most 
congenital  cardiac  deficiencies  are  dependent  on 
some  interference  with  the  development  of  the 
foetus,  but  little  is  known  respecting  the  remote 
etiological  factors.  The  oft-quoted  influence 
of  maternal  impressions  is  little  more  than 
mythical. 

Congenital  defects  arising  from  fa^tal  inflam- 
mation are  more  easily  understood.  An  in- 
herited tendency  to  rheumatism  or  rheumatic 
fever  in  the  mother  may  possibly  lead  to  the 
establishment  of  an  endocarditis  in  the  embryo, 
but  here  also  evidence  is  very  uncertain. 

A  consideration  of  the  individual  forms  of 
cardiac  malformation  does  not  come  within  the 
scope  of  the  present  article,  having  been  dis- 
cussed elsewhere.  It  is,  however,  necessary  to 
observe  that  at  no  period  of  existence  can  the 
cardiac  textures  be  considered  free  from  the 
attacks  of  pathogenic  excitants,  or  incapable  of 
reacting  thereto.  In  studying  the  forms  of 
cardiac  disease  originating  after  birth,  it  is 
necessary  to  remember  that  the  predisposing 
influence  of  a  developmental  aberration  may 
play  an  important  part.  Thus  malignant 
endocarditis  not  infrequently  attacks  a  heart 
the  subject  of  some  slight  anomaly  in  the 
number  or  size  of  the  valves,  or  in  the  character 
of  the  septum.  A  hypoplasia  of  the  heart  has 
been  claimed  as  a  common  association  of 
chlorosis,  and  explanatory  of  certain  features 


of  the  anfemic  heart,  but  it  is  well  to  remember 
that  in  antemia  the  heart  is  often  dilated. 

It  only  remains  to  add  that  congenital  pro- 
cesses of  disease,  whether  essentially  of  develop- 
mental origin  or  of  the  nature  of  a  foetal 
inflammation,  are  capable  of  initiating  a  series 
of  conditions  which  usually  declare  themselves 
by  such  striking  featvu-es  as  cyanosis,  blood 
alterations,  various  nutritional  derangements, 
abnormal  cardiac  action,  and  occasionally  dropsy. 

(2)  Anaemia. — The  integrity  of  the  cardiac 
muscle  is  dependent  upon  an  adequate  supply 
of  normally  constituted  blood.  Conditions  of 
cardiac  bloodlessness  may  arise  from  local 
causes,  or  be  a  part  of  a  general  poverty  of 
blood.  In  both  cases  the  myocardium  suffers. 
As  it  is  the  ofiice  of  the  blood  to  convey  nutri- 
ment to  the  cardiac  textures,  states  of  anaemia 
if  prolonged  are  apt  to  lead  to  degradation  of 
structure  and  impairment  of  function. 

In  simple  antemia  the  heart  may  be  markedly 
involved.  As  already  indicated,  the  cardio- 
vascular apparatus  in  chlorotic  girls  may  be 
in  a  condition  of  subnormal  development.  The 
cardiac  tissues  are  pale,  often  soft  and  flabby, 
diminished  in  size  and  consistency,  and  micro- 
scopically are  usually  found  to  be  in  a  state  of 
lowered  activity,  as  indicated  by  the  reaction  of 
the  protoplasm  of  the  cells  to  staining  reagents, 
or  by  changes  indicative  of  its  actual  conversion 
into  lower  forms.  In  not  a  few  cases  of  chlorosis 
distinct  cardiac  dilatation  occurs. 

In  pernicious  ansemia  the  regressive  changes 
become  conspicuous,  and  fatty  degeneration  of 
the  cardiac  muscle  may  be  manifest  to  the 
naked  eye,  as  the  so-called  "  tabby-cat  stria- 
tion  "  or  "thrush's  breast"  appearance.  This 
irregular  distribution  contrasts  strikingly  with 
that  of  a  localised  anajmia  due  to  limited  vascular 
disease. 

Anjemic  conditions  also  tend  to  produce  a 
condition  of  hydraemic  dropsy,  and  occasionally 
not  only  may  slight  effusion  be  met  with  in  the 
pericardial  sac,  but  a  somewhat  sodden  and 
oedematous  condition  of  the  cardiac  textures- 
generally  may  occur. 

Thus  from  general  antemia  and  its  immediate 
consequences  serious  cardiac  derangements  en- 
sue. Functional  deficiencies  are  common,  asthenic 
manifestations  are  easily  brought  out  by  slight 
effort,  and  dilatation  of  the  ventricular  cavities 
readily  develops. 

Anajmia  of  local  origin  is  almost  always 
dependent  on  impairment  of  the  blood-supph' 
from  disease  of  the  coronary  arteries.  At  all 
events  from  a  practical  standpoint,  the  coronary 
arteries  are  to  be  considered  as  terminal  vessels. 
This  seems  to  be  particularly  the  case  as  regards 
the  important  papillary  nuiscles.  Obstruction 
to  the  lumen,  thickening  of  the  walls,  or  com- 
pression of  the  vessels  from  without,  inevitably 
lead  to  profound  nutritional  changes  which, 
while  starting  as  a  simple  local  antemia,  quickly 
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pass  to  more  important  states  of  degeneration  or 
actual  necrosis. 

Ansemia  of  the  myocardium  is  also  said  to 
occur  from  the  pressure  of  pericardial  effusions, 
and  in  conditions  of  acute  and  even  chronic 
dilatation,  but  perhaps  generally  a  state  of  local 
cyanosis  is  more  apt  to  accrue. 

(3)  Hyperveniia.  —  Little  can  be  said  with 
certainty  respecting  the  process  of  hypersemia 
as  it  occurs  in  the  cardiac  structures,  since 
post-mortem  it  usually  leaves  no  distinctive 
characters,  and  clinically  presents  no  special 
features.  Some  clinicians,  however,  believe 
that  some  of  the  temporary  or  so-called  func- 
tional derangements  of  the  heart  may  possibly 
be  due  to  a  state  of  local  congestion.  At  the 
present  time  considerable  doubt  exists  as  to  the 
occurrence  of  any  condition  meriting  the  term 
of  general  hypersemia  or  plethora,  although 
formerly  many  cardio  -  vascular  derangements 
were  so  explained. 

Passive  hypera;mia  of  the  cardiac  walls  may 
be  said  to  result  only  as  a  part  of  a  more  or 
less  general  or  secondary  venous  engorgement. 
Occasionally,  however,  in  cases  of  acute  dilata- 
tion, or  rapidly  established  cardiac  obstruction, 
as  from  the  formation  of  a  thrombus,  it  is  not 
uncommon  to  find  enormous  distension  of  the 
venous  sinuses,  and  extensive  passive  congestion 
of  the  heart  and  pericardium.  The  turgid 
myocardium  has  a  dark,  reddish-brown  appcai-- 
ance,  and  the  veins,  especially  those  visible  in 
the  sub-epicardial  region,  are  tortuous,  large, 
and  engorged.  The  congested  endocardium  is 
slightly  darker  in  colour,  less  glistening  than 
usual,  and  the  dark  and  hypencraic  muscle 
stretches  the  overlying  endothelial  lining. 

(4)  llasmorrhage.  —  Small  localised  haemor- 
rhages into  the  cardiac  tissues  are  not  in- 
frequently found  post-mortem.  In  certain 
blood  diseases,  such  as  scurvy,  purpura,  infantile 
scurvy,  profound  anaemias,  especially  in  the 
form  termed  "  pernicious,"  and  leucocythsemia, 
small  punctiform  hicmorrhages  into  the  peri- 
cardium, or  scattered  throiigli  the  myocardium, 
or  even  sometimes  beneath  the  endocardium,  are 
of  common  occurrence. 

Associated  with  many  of  the  infectious 
diseases,  especially  those  of  a  septic  nature, 
haemorrhages  into  the  cardiac  textures  are 
counnon.  They  ai-e  also  not  infrequently  met 
with  in  certain  cases  of  poisoning,  particularly 
by  arsenic  and  phosphorus. 

In  states  where  convulsions  have  occurred 
either  from  toxic  influences,  as  in  strychnine 
poisoning,  or  from  local  injury  or  disease  of 
the  nervous  structures,  small  ecchymoses  are 
occasionally  found  in  the  tissues  of  the  heart  at 
the  autopsy.  In  conditions,  also,  where  extreme 
venous  engorgement  has  occurred,  as,  for  in- 
stance, in  the  forms  of  suffocation,  more  or  less 
extensive  lucmorrhagcs,  particularly  into  the 
pericardium,  are  common.    In  the  final  stages 


of  many  cardiac  conditions  small  haemorrhages 
frequently  develop  in  the  walls  of  the  heart  as 
well  as  in  the  body  generally. 

In  some  cases  considerable  areas  of  haemor- 
rhage may  be  met  with.  In  an  old  man  with 
advanced  coronary  disease  we  found  a  large  area 
of  haemorrhage  which  had  occurred  into  a 
myomalacic  patch,  and  which,  rupturing  into 
the  pericardium,  led  to  a  fatal  issue.  Haemor- 
rhagic  infarcts  of  the  myocardium  result  from 
lesions  of  the  coronary  vessels.  Such  vascular 
changes  are  usually  of  slow  development. 
Occasionally  emboli,  particularly  in  cases  of 
malignant  endocarditis,  cause  acute  blocking, 
with  rapid  effusion  of  blood  into  the  adjacent 
muscles.  Aneurysm  of  the  coronary  artery  may 
result.  The  rupture  of  a  cardiac  aneurysm  is 
one  of  the  well -recognised  causes  of  htemo- 
pericardium  and  sudden  death. 

Hiemorrhages  into  the  cardiac  structures  are 
usually  situated  chiefly  in  the  pericardium  or 
endocardium,  or  in  the  tissues  immediately 
beneath.  They  are  generally  of  very  limited 
extent,  and  should  the  patient  recover  from  the 
condition  giving  rise  to  the  haemorrhage,  the 
effused  blood  is  doubtless  readily  absorbed. 
Ecchymoses  of  the  pericardium  and  endocar- 
dium must  not  be  confused  with  post-mortem 
staining. 

Occasionally  haemorrhages  into  or  beneath  the 
endocardium  occur  in  the  region  of  the  valves, 
particularly  in  connection  with  infective  or 
malignant  endocarditis. 

Extensive  areas  of  haemorrhage  into  the 
cardiac  substance  may  be  met  with  in  fatal  cases 
of  violence.  Sometimes,  especially  in  children, 
much  bruising  of  the  heart  may  occur  without 
rupture  into  peri-  or  endocardial  cavities. 

(5)  Dropsy. — An  oedematous  condition  of  the 
cardiac  textures  is  always  a  secondary  process. 
Such  occasionally  occurs  in  Bright's  disease,  and 
to  a  less  extent  in  certain  hydraemic  states  of 
the  blood.  Not  only  may  there  be  transudation 
into  the  pericaixlial  cavitj^,  but  the  sub-pericardial 
tissue,  and  even  the  myocardium,  often  assume 
aboggy  and  water-logged  appearance.  Frequently 
the  surrounding  adipose  tissue  will  be  found 
distinctly  edematous.  Where  large  pericardial 
adhesions  exist,  the  old  inflammatory  tissue  not 
infrequently  presents  considerable  asdema.  Also 
in  the  final  stages  of  cardiac  disease  the  heart's 
tissues  participate  with  the  rest  of  the  body  in 
a  more  or  less  extensive  oedema.  This  is  pai'- 
ticularly  marked  in  cases  of  primary  muscle 
failure.  The  myocardium,  however,  even  in 
these  cases,  from  the  character  of  its  sti'ucture 
and  the  nature  and  arrangement  of  its  fibres, 
presents  but  little  evidence  of  extensive  serous 
transudation. 

(6)  Thrombosis,  Embolism,  and  Infarction. — 
Local  clotting  may  occur  either  in  the  cavities 
of  the  heart  or  in  the  vessels  supplying  the 
heart. 
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The  cardiac  thrombus  may  be  of  acute  or 
chronic  formation.  It  is  frequently  met  with 
in  cases  of  dilated  heart,  occurring  more  par- 
ticularly in  the  appendices  of  the  auricles,  which 
are  commonly  found  completely  obliterated  at 
the  autopsy  by  firm  and  often  laminated  clot. 
Thrombosis  also  occurs  between  the  trabeculse, 
and  sometimes  even  at  the  rounded  apex  of  a 
dilated  ventricle. 

Thrombosis  also  constitutes  an  important 
process  in  the  formation  of  extensive  vegetations, 
as  occur  in  such  abundance  and  in  so  exuberant 
a  form  in  malignant  endocarditis. 

By  slow  deposition  of  fibrin  a  thrombus 
firmly  fixed  to  the  endocardial  wall  may  extend 
forward  into  the  auricular  or  ventricular  cavity, 
and  thus  give  rise  to  a  "  cardiac  polypus." 
When  formed  in  the  auricle  it  may  project 
sufficiently  to  obstruct  the  auriculo-ventricular 
orifice,  and  give  rise  to  symptoms  of  valvular 
disease.  They  have  even  been  seen  as  ball-like 
masses  detached  from  the  cardiac  surface. 

Thrombosis  of  the  coronary  arteries  is  an 
extremely  important  condition,  cutting  off,  as  it 
necessarily  does,  the  nutritional  supply  to  the 
cardiac  muscle.  It  is  usually  dependent  on 
changes  in  the  vessel  walls,  arising  as  a  part  of 
a  general  arterial  sclerosis,  or  sometimes  from 
local  atheroma,  arteritis  obliterans,  or  simple 
senile  calcification.  Occasionally  the  thrombus 
is  secondary  to  embolic  obstruction,  due  to 
detachment  of  vegetations  from  the  aortic  valve 
or  aorta  in  malignant  endocarditis  or  aortitis. 

The  endocardium  is  a  birthplace  of  emboli. 
It  is  in  the  cavities  of  the  heart  or  on  the 
surfaces  of  the  valves  that  most  of  the  emboli 
arise,  which  presently,  we  shall  have  to  show, 
form  such  important  factors  in  the  secondary 
lesions  of  cardiac  disease. 

Cardiac  infarction  results  from  obstruction  of 
a  coronary  artery.  Should  the  occlusion  or 
obliteration  of  the  vessel  be  associated  with 
extravasation  of  blood,  a  so-called  "  red "  or 
"  hsemorrhagic  infarct "  results.  It  is  important 
to  remember  that  while  embolic  blocking  of  the 
coronary  vessels  is  comparatively  rare,  obstruc- 
tion from  sclerosis,  atheroma,  calcification,  and 
thrombosis  is  common.  In  the  latter  conditions 
the  myocardial  areas,  rendered  ansemic,  and 
becoming  the  seat  of  simple  softening,  constitute 
a  "  white  "  infarct  or  area  of  cardiomalacia.  The 
red  infarct  will  present  a  dark  red  appearance  or 
mottled  aspect,  varying  from  brown  to  yellow. 
Sometimes  the  central  parts  are  white  or 
yellowish-white,  and  the  borders  red  or  brown. 
After  a  certain  amount  of  absorption  or  dis- 
integration of  the  blood  has  occurred,  the 
infarcted  tissues  often  assume  a  yellowish-grey 
appearance,  or  in  old  cases  a  greyish,  translucent, 
structureless  aspect.  In  some  instances  the 
myocardium  may  present  a  depressed  puckered 
scar  at  the  seat  of  the  old  infarct. 

Sometimes    the   softening,   resulting  from 
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coronary  obstruction,  may  involve  one  or  more 
of  the  papillary  muscles,  rendering  them  in- 
effectual as  contractile  structures.  The  soften- 
ing may  also  involve  the  overlying  endocardium, 
and  extensive  clotting  will  then  occur  over  the 
affected  areas.  The  whole  depth  of  the  myo- 
cardium may  even  be  involved,  and  rupture 
occasioned  into  the  pericardial  cavity. 

The  importance  of  the  above  processes  in  the 
production  of  fibroid  induration  of  the  heart 
will  be  referred  to  later. 

When  the  embolus  contains  pyogenic  or- 
ganisms, septic  myocarditis  or  an  acute  abscess 
of  the  cardiac  walls  may  result.  This  rupturing 
into  the  pericardium  will  produce  acute  septic 
pericarditis,  or,  extending  into  the  cavities  of 
the  heart,  give  rise  to  a  general  pysemia. 

(7)  Inflammation.  —  It  is  not  our  purpose 
here  to  discuss  the  nature  of  the  inflammatory 
process,  or  the  exact  relationship  of  the  lesions 
found  to  the  etiological  factors  present.  Suffice 
it  for  the  present  to  indicate  the  main  outlines 
of  the  leading  characters  of  such  changes  as 
custom  and  experiment  have  recognised  as  in- 
flammatory. The  essential  features  of  the 
inflammatory  process  may  be  divided  into  those 
of  an  exudative  and  those  of  a  proliferative 
character.  These  differences  would  appear  to 
depend,  first,  upon  the  nature  and  intensity  of 
the  irritant ;  and,  secondly,  on  the  structure, 
especially  as  regards  vascularity,  of  the  tissue 
involved. 

The  inflammatory  process  as  it  occurs  in  the 
heart  may  be  limited  to  either  serous,  muscular, 
or  connective  tissues,  although  frequently 
involving  all  structures.  In  studying  the 
phenomena  of  cardiac  inflammation  due  con- 
sideration must  be  given  to  the  anatomical 
and  physiological  peculiarities  of  the  affected 
parts.  The  exposure  of  the  endocardium  to 
ready  infection  from  irritants  in  the  blood 
stream  ;  the  non-vascular  character  of  the  inner 
lining  of  the  heart  and  the  greater  part  of  the 
valves  ;  'the  dependence  of  the  myocardium  on 
the  integrity  of  the  blood-supply  ;  the  liability 
of  the  extension  of  inflammatory  processes  to  the 
pericardium  and  other  cardiac  tissues ;  and  the 
influence  of  the  movements  of  the  heart,  con- 
stitute factors  having  important  bearings  on 
the  inflammatory  process. 

In  acute  inflammation  the  exudative  factor  is 
usually  most  marked.  The  pouring  out  of 
coagulable  serum,  the  passage  of  leucocytes,  and 
the  escape  of  a  variable  number  of  red  cor- 
puscles, are  the  chief  of  the  vascular  pheno- 
mena. At  the  same  time  textural  changes 
occur,  chiefly  of  a  degenerative  character ;  but 
in  the  less  acute  forms  indicating  efforts  at  a 
reactive  process,  in  which  the  connective-tissue 
cells  play  an  important  part.  Should  the  in- 
flammatory process  affect  pericardium  or  endo- 
cardium the  products  are  enabled  to  escape  from 
a  free  surface.    In  the  former  they  collect  in 
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the  pericardial  sac,  but  in  the  latter  they  may 
be  conveyed  by  the  circulation  to  all  parts  of 
the  body,  thus  readily  explaining  the  general 
toxfemic  manifestations  met  with  in  certain 
forms  of  endocarditis.  In  myocarditis  the 
irritant  must  reach  the  muscle  through  the 
coronary  vessels — at  present  we  know  but  little 
as  to  the  lymphatics  of  the  heart  in  pathological 
states — or  else,  as  often  seems  the  case,  by  ex- 
tension from  the  peri-  or  endocai-dium.  Here 
the  products  of  the  inflammatory  process  cannot 
escape,  and  either  by  direct  pressure,  or  the 
influence  of  morbid  products  on  the  several 
elements,  lead  to  various  degrees  of  degenera- 
tion or  actual  necrosis.  In  the  less  acute  and 
chronic  forms  of  inflammation  the  proliferative 
changes  become  conspicuous.  Multiplication  of 
the  connective-tissue  and  endothelial  cells  leads 
to  the  production  of  tissue  which,  however,  is 
to  be  considered  as  of  a  decadent  type.  In  the 
endocardium,  and  especially  in  the  valves,  in- 
creased production  of  tissue,  usually  of  a  fibrous 
character,  leads  to  extensive  mechanical  defects, 
as  will  be  indicated  in  the  section  on  valvular 
diseases.  In  the  pericardium  local  or  general 
thickening  may  result,  and  frequently  the  peri- 
cardial sac  is  obliterated  by  the  formation 
of  adhesions.  In  the  myocardium  the  inter- 
muscular tissue  may  be  increased  in  amount 
and  rendered  of  a  more  fibrous  character,  and 
compress  or  even  actually  replace  the  essential 
muscle  elements.  Frequently  evidences  of 
degeneration  and  destruction  occur  in  the  same 
case  with  proliferative  changes. 

The  so-called  infective  granulomata  may  con- 
veniently be  referred  to  here,  closely  allied  as 
they  are  to  the  process  of  inflammation  as  we 
are  accustomed  to  view  it.  The  specific  irri- 
tants of  tuberculosis,  syphilis,  and  actinomycosis 
occasionally  invade  the  cardiac  tissues.  Tuber- 
culous lesions  are  by  no  means  uncommon  in  the 
pericardium.  Sometimes  large  cheesy  nodules 
occur  in  the  subpericardial  structures,  or  even 
in  the  myocardium.  At  times  more  or  less 
diffuse  caseous  areas  are  met  with,  or  a  certain 
degree  of  generalised  fibrosis.  Gummata  are 
rare.  Exceptionally  they  develop  as  caseous- 
looking  yellowish  -  white  nodules,  often  sur- 
rounded by  dense  fibrous  tissue.  They  may 
even  rupture  into  the  cavities  of  the  heart. 
Multiple  gummata  have  been  found  in  her- 
editary syphilis.  Syphilis  may  also  give  rise  to 
a  diffuse  interstitial  formation  of  fibrous  tissue, 
and  some  have  claimed  that  this  should  be  con- 
sidered an  arterio- sclerotic  induration  rather 
than  a  true  interstitial  myocarditis. 

Actinomycosis  is  characterised  by  the  forma- 
tion of  grey  or  yellowish -white  granulomata 
which  may  suppurate,  and  in  which  the  typical 
organisms  may  be  found. 

(8)  Atrophy.  —  This  constitutes  the  simplest 
form  of  regressive  interstitial  change.  It  may 
affect  the  heart  as  a  whole,  and  be  a  part  of  a 


general  atrophy  of  the  body,  such  as  occurs  in 
starvation  and  diseases  like  phthisis  and  dia- 
betes ;  or  it  may  be  local,  or  at  least  affect  the 
heart  to  a  greater  extent  than  the  rest  of  the 
body.  Usually  the  most  conspicuous  change  is 
in  the  muscle  cells. 

Simple  atrophy  may  arise  from  practically 
any  condition  which  deranges  the  normal  equili- 
brium between  the  evolutioii  and  involution  of 
the  individual  cell.  It  is  of  common  occurrence 
in  states  of  premature  decay,  in  all  wasting 
affections,  particularly  malignant  disease  and 
pulmonary  tuberculosis,  and  in  affections  gener- 
ally speaking  associated  with  impaired  nutrition. 

The  heart  has  a  small  shrunken  appeai-ance. 
The  muscle  cells  are  diminished  in  size,  and 
usually  darker  in  colour  from  the  presence  of 
yellow  pigment  granules.  In  advanced  forms 
met  with,  particularly  in  senile  and  cachectic 
conditions,  it  may  assume  a  distinctly  brown 
aspect,  when  the  condition  is  commonly  termed 
"brown  atrophy"  or  "pigmentary  atrophy." 
Non-ferruginous  granules  become  deposited  in 
the  muscle  cells  tending  to  congregate  at  the 
extremities  of  the  nucleus. 

(9)  Hypertrophy. — Cardiac  hypertrophy  must 
be  viewed  as  rather  a  physiological  than  a 
pathological  process.  True  hypertrophy  of  the 
heart's  muscle  is  always  a  compensatoiy  measure. 
It  is  nature's  method  of  assuring  adaptation. 
It  is  the  reaction  to  influences  making  for  a 
disestablishment  of  cardiac  equilibration. 

Hypertrophy  of  the  heart  frequently  arises 
from  the  influence  of  persistent  effort,  such  as 
is  necessarily  associated  with  many  forms  of 
laborious  work.  Such  reaction  to  a  physi- 
ological over-activity  is  well  seen  in  blacksmiths 
and  professional  runners  or  rowers.  A  slight 
amount  of  hypertrophy  is  said  to  occur  normally 
in  pregnancy,  possibly  as  a  consequence  of  in- 
creased arterial  tension. 

Increased  activity  of  the  heart  from  nervous 
causes  may  lead  to  a  certain  degree  of  increased 
muscular  development,  as  is  seen  in  cases  of 
Graves'  disease,  and  so-called  functional  tachy- 
cardia. In  most  of  these  instances,  however, 
dilatation  seems  to  precede  hypertrophy. 

The  most  marked  degrees  of  hypertrophy 
are  found  in  conditions  of  valvular  deficiency 
and  states  of  high  arterial  tension. 

The  causes  of  cardiac  hypertrophy  may  thus 
be  conveniently  divided  into  (i.)  intrinsic  and 
(ii.)  extrinsic,  according  as  to  whether  they  arise 
in  the  heart  itself  or  originate  without  the 
heart. 

As  will  be  shown  when  considering  the  lesions 
of  the  different  valves,  both  insufficiency  and 
stenosis  may  lead  to  conspicuous  hypertrophy. 
Generally  speaking,  in  the  latter  form  of  lesion, 
since  it  is  usually  of  slow  development  and  of 
gradually  increasing  intensity,  and  because  also 
the  effects  of  the  mechanical  defect  become 
chiefly  manifest  on  the  walls  of   the  cavity 
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immediately  behind  the  obstruction  during 
systole,  hypertrophy  will  be  the  first  and 
earliest  secondary  change,  and  probably  the 
most  persistent.  In  valvular  incompetence, 
especially  when  rapidly  established,  dilatation 
is  usually  the  first  and  most  noticeable  effect. 
Hypertrophy,  generally  speaking,  is  only  a  later 
and  often  less  marked  effort  at  readjustment. 
Impediment  to  the  free  action  of  the  heart 
may  lead  to  considerable  hypertrophy,  as  is 
frequently  seen  in  "  adherent  pericardiiim " : 
pi'obably  here  dilatation  precedes  hypertrophy. 
Frequently  also  there  are  associated  endocardial 
lesions.  In  conditions  of  chronic  renal  disease, 
particularly  in  the  form  of  "  granular  "  kidney, 
very  extensive  hypertrophy  occurs.  The  in- 
crease in  muscular  development  affects  chiefly 
the  ventricles,  and  mainly  that  of  the  left. 

It  may  be  interesting  hei-e  to  observe  that  in 
old  age  the  heart  is  sometimes  found  increased 
in  size.  Possibly  this  may  be  best  explained 
by  a  reference  to  the  condition  of  the  vessels. 

Aneurysm  of  the  aorta  is  not  necessarily 
associated  with  any  marked  degree  of  hyper- 
trophy. When  it  leads  to  any  appreciable 
degree  of  obstruction  which,  however,  is  quite 
exceptional,  or  when  by  involvement  of  the  first 
part  of  the  arch  incompetence  of  the  aortic 
valve  is  occasioned,  enormous  increase  in  the 
extent  of  the  walls  of  the  left  ventricle  may  be 
found. 

In  pulmonary  obstruction,  such  as  occurs  in 
cases  of  chronic  bronchitis,  emphysema,  fibroid 
conditions  of  the  lungs,  marked  hypertrophy  of 
the  right  ventricle  occurs,  which,  however,  is 
not  limited  to  it,  but,  as  we  should  expect  from 
a  recognition  of  the  solidarity  of  the  heart,  is 
associated  with  changes  in  the  muscular  walls 
of  the  left -sided  cavities,  although  to  a  less 
extent. 

"  Idiopathic "  hypertrophy  is  practically  an 
unknown  and  rightly  discarded  condition. 

Hypertrophy  of  the  heart  has  been  divided 
into  (i.)  simple,  (ii.)  eccentric,  and  (iii.)  concen- 
tric. It  is  doubtful  if  the  last  form  ever  occurs. 
In  clinical  and  pathological  practice  the  second 
form,  or  hypertrophy  with  dilatation,  is  usually 
met  with.  The  so  to  speak  mere  mechanical 
necessities  play  a  determining  part.  Thus  in 
aortic  stenosis  alinost  pure  hypertrophy  often 
occurs.  In  aortic  incompetence,  since  the  left 
ventricle  fills  from  two  sources  at  the  same  time, 
a  double  influence  must  be  considered — one 
destructive,  the  other  constructive.  Hyper- 
trophy, however,  can  only  be  maintained  when 
there  is  adequate  nutrition  and  the  expenditure 
kept  well  within  the  cardiac  income.  This 
overstepped  dilatation  becomes  the  source  of 
cardiac  downfall. 

It  must  also  be  remembered  that  when  hyper- 
trophy is  associated  with  marked  dilatation,  the 
larger  the  cavity  the  greater  the  contractile 
power  required  to  empty  it. 


True  hypertrophy  consists  in  an  actual  hyper- 
plasia of  the  individual  muscle  cells.  In  many 
cases,  and  especially  in  young  subjects,  a 
numerical  increase  also  occurs. 

All  parts  of  the  heart's  muscle  share  in  the 
hypertrophy,  though  seldom  equally  so.  The 
ventricles  show  the  most  conspiciious  increase 
in  size.  The  papillary  muscles  are  often  greatly 
hypertrophied.  All  degrees  of  hypertrophy  are 
met  with.  Occasionally  the  heart  doubles  both 
in  size  and  weight. 

(10)  Degenerations.  —  Impaired  nutrition  of 
the  cardiac  tissues  leads  to  degenerative  pro- 
cesses. The  normal  protoplasm  sufters  regres- 
sive change,  and  is  converted  into  less  highly 
developed  forms.  Degeneration  of  the  cardiac 
structures  is  always  to  be  looked  upon  as  an 
involution  and  strictly  pathological.  Hard  and 
sharp  lines,  however,  cannot  always  be  drawn 
between  the  different  varieties,  which,  in  not  a 
few  cases,  tend  to  pass  from  one  to  the  other. 
Still,  generally  speaking,  and  for  purposes  of 
description,  certain  more  or  less  distinct  forms 
may  be  recognised. 

Farenchymatous  Degeneration  or  Cloudy  Swell- 
ing.— This  forms  the  simplest  of  regressive 
changes.  It  is  characterised  by  a  swelling  up 
of  the  cells  and  fibres,  the  protoplasm  becoming- 
cloudy,  and  forming  fine  free  granules  with 
indistinctness  or  disappearance  of  the  nuclei. 
The  mici'O- chemical  reactions  of  the  granular 
material  show  it  to  be  albuminoid.  Should  the 
process  be  arrested  at  an  early  stage  the  affected 
cells  apparently  recover.  This  possibly  explains 
the  perfect  restoration  which  occurs  in  not  a 
few  cases  of  slight  degrees  of  dilatation  of  the 
heart. 

This  form  of  degeneration  is  met  with  par- 
ticularly in  the  cardiac  muscle  cells,  and  occurs 
as  a  result  of  toxic  conditions.  It  is  common 
in  most  of  the  infectious  diseases.  In  typhoid 
fever,  diphtheria,  and  septic  processes  the 
morbid  change  is  usually  well  marked.  It  is 
also  met  with  in  acute  Bright's  disease. 

Fatty  Degeneration. — This  is  one  of  the  most 
frequent  pathological  conditions  affecting  the 
myocardium.  It  is  essentially  a  different 
process  from  fatty  infiltration,  although  the 
two  often  occur  in  combination.  It  is  charac- 
terised by  a  conversion  of  the  cellular  contents 
into  fat  elements.  The  change  occurs  at  the 
expense  of  the  cell  protoplasm.  It  may  take 
place  throughout  the  myocardium,  but  is  more 
frequently  patchy  in  distribution.  The  cells 
have  an  indistinct  granular  appearance  due  to 
the  accumulation  of  minute  fatty  globules.  In 
advanced  cases  the  nucleus  also  disintegrates. 
Osmic  acid  stains  the  fatty  granules  black,  and 
the  cell  assumes  a  vacuolated  appearance  when 
the  fat  is  dissolved  out  by  ether. 

The  macroscopic  characters  of  the  tissue  differ 
somewhat  according  to  the  extent  and  duration 
of  the  change.     The  "tabby-cat  striation  "  so 
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common  in  pernicious  anjemia  is  due  to  a 
patchy  distribution  which  occurs  apparently 
quite  irrespective  of  any  alteration  in  the  local 
vascular  supply. 

Fatty  degeneration  occurs  in  a  large  number 
of  conditions  ;  in  fact,  any  prolonged  morbid 
state  leading  to  general  impairment  of  nutrition 
is  liable  to  produce  it.  It  is  common  in  all 
forms  of  anfemia,  but  particularly  marked  in 
the  "  pernicious "  variety,  and  in  toxic  states, 
such  as  from  phosphorus,  arsenic,  or  alcohol. 
It  occurs  more  or  less  naturally  as  part  of  the 
general  disintegration  of  old  age,  but  here 
probably  at  least  for  the  most  part  in  associa- 
tion with  a  certain  degree  of  actual  vascular 
disease.  In  pyrexial  and  toxsemic  conditions, 
especially  those  associated  with  the  infectious 
fevers,  it  is  common.  Some  cases  of  fatal 
cardiac  syncope  in  diphtheria  are  due  to  this 
cause.  It  also  occurs  in  various  wasting 
diseases,  and  is  frequent  in  cancer,  chronic 
tuberculosis,  and  all  forms  of  cachexia  and 
inanition.  Fatty  degeneration  may  also  result 
from  local  disturbance  of  the  cardiac  nutrition 
as  from  long  -  continued  increase  of  arterial 
pressure,  and  especially  when  this  leads  to 
passive  venous  congestion.  The  ansemia  and 
atrophy,  secondary  to  coronary  obstruction, 
usually  also  proceed  to  fatty  conversion  of  the 
muscle  cells  in  the  affected  area. 

Hyaline  degeneration  seems  to  be  dependent 
on  some  process  akin  to  coagulation,  whereby 
the  cell  contents  assume  a  vitreous,  shining, 
translucent  appearance.  The  product  formed 
is  a  strongly  refracting  substance  and  very 
resistant  body,  being  insoluble  in  water,  stain- 
ing yellow  with  iodine,  but  giving  no  reaction 
with  chloroform  or  ether.  The  fibrous  tissue 
of  the  vessels  is  specially  affected,  but  the 
muscle  elements  may  also  manifest  the  change. 
The  affected  textures  macroscopically  have  a 
distinctly  cloudy  appearance.  As  to  its  exact 
pathology  there  is  much  dispute,  but  except  that 
it  is  undoubtedly  a  manifestation  of  a  regressive 
metabolism  of  the  cell  little  can  with  certainty 
be  said.  It  occurs  particularly  in  toxfemic  con- 
ditions. Hyaline  and  granular  degeneration 
frequently  occur  in  association  with  other  re- 
gressive nutritional  processes. 

Dissociation  of  the  muscle  cells,  which  has 
been  described  as  "segmentary  myocarditis," 
occurs  in  several  conditions  of  depraved  nutri- 
tion, and  is  sometimes  met  with  in  cases  in 
which  hyaline  and  other  forms  of  degeneration 
occur.  Some  have  contended  that  this  loosened 
and  separated  condition  of  muscle  cells  is 
dependent  on  a  post-mortem  change. 

Mucoid  degeneration  is  occasionally  met  with 
in  the  comiectivc  tissues  of  the  heart,  occurring 
perhaps  most  frequently  in  the  thickened  promi- 
nences of  sclerosed  valves.  The  affected  patches 
have  a  gelatinous  appearance. 

(11)  Infiltrations. — Fundamentally  the  pro- 


cess of  infiltration  is  quite  distinct  from  that  of 
degeneration,  although  frequently  found  in 
association.  Both  are  to  be  considered  as 
evidences  of  impaired  nutrition. 

Calcareous  Infiltration. — Deposits  of  lime  salts 
are  of  very  common  occurrence  in  connection 
with  the  cardio-vascular  mechanism.  Usually 
they  are  met  with  in  the  form  of  carbonates 
and  phosphates,  but  sometimes  in  combination 
with  salts  of  magnesium.  All  parts  of  the  heart 
may  be  involved.  Occasionally  calcareous  plates 
are  found  in  old  pericardial  adhesions. 

Sclerosed  valves  commonly  present  extensive 
deposition.  The  coronary  vessels  are  frequently 
involved,  and  in  some  few  instances  even  the 
myocardium  becomes  the  seat  of  a  plentiful 
deposition  of  lime  salts. 

Calcareous  change  is  particularly  liable  to 
affect  the  valves,  and  is  an  important  factor 
in  producing  and  maintaining  forms  of  valvular 
obstruction.  In  sclerosed  valves  large,  hard 
nodular  or  irregular  masses  are  very  common, 
and  go  far  to  render  the  segments  immobile. 

Calcareous  deposition  is  said  to  occur  primarily 
as  a  manifestation  of  old  age,  but  it  will  usually 
be  found  to  have  taken  place  in  structures  already 
the  seat  of  degenerative  processes.  The  true 
pathogeny  of  the  condition  is  by  no  means  clear. 
Apparently  local  lesions  present  conditions  which 
predispose  to  or  actually  produce  a  precipitation 
of  the  lime  salts  or  a  conversion  of  the  soluble 
into  insoluble  compounds. 

Uratic  deposition  is  said  to  occur  within  the 
cardiac  structures  in  gout,  but  if  such  is  ever 
the  case  it  is  quite  exceptional. 

Lardaceous  infiltration  also  affects  the  heart 
as  a  part  of  a  more  general  involvement.  It 
cannot  be  considered  as  of  any  special  clinical 
importance.  The  coats  of  the  coronary  vessels 
are  earliest  affected,  but  in  advanced  cases 
the  basement  membranes,  fibrous  elements,  and 
even  muscle  cells  may  be  affected.  As  is  well 
known,  it  occurs  particularly  in  association  with 
chronic  syphilis  and  states  accompanied  by  long- 
continued  suppuration. 

Fatty  infiltration  frequently  occurs  in  com- 
bination with  fatty  degeneration.  As  already 
indicated,  they  are,  however,  essentially  different 
processes,  the  former  characterised  by  a  mere 
cellular  deposition,  the  latter  arising  from  actual 
protoplasmic  conversion. 

Fatty  infiltration  or  cardiac  lipomatosis  is 
commonly  but  a  part  of  a  general  obesity. 
Deposition  of  fat  occurs  particularly  in  the 
pericardium,  the  subepicardial  tissue,  in  and 
along  the  septum,  and  around  the  base  of  the 
heart.  The  whole  organ  may  be  enclosed  in  a 
panniculus  adiposus.  Where  excessive  the  car- 
diac action  may  be  much  impeded,  and  atrophy 
and  degeneration  of  the  muscle  cells  not  in- 
frequently result.  Rupture  of  a  fatty  heart 
has  occurred  spontaneously  from  a  compara- 
tively trifling  cause. 
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This  condition  of  fatty  infiltration  arises  either 
from  increase  of  intake  or  diminution  in  expendi- 
ture. It  thus  occurs  in  large  eaters,  chronic 
alcoholics,  or  in  states  where,  as  in  some  forms 
of  antemia,  there  is  diminished  oxidation. 

Certain  families,  and  women  particularly  in 
advanced  middle  life,  are  peculiarly  prone  to 
develop  this  condition. 

(12)  Necrosis  forms  the  final  and  most  serious 
form  of  the  degradation  processes.  Actual  death 
of  cardiac  tissue  may  occur  in  several  forms  : — 
Simple  softening,  constituting  cardiomalacia, 
occurs  as  the  result  of  obstruction  of  a  coronary 
vessel  from  a  mechanical  or  non- septic  cause. 
When  a  large  branch  is  involved,  and  conse- 
quently a  wide  area  of  muscle  rendered  anaemic 
and  subsequently  necrotic,  death  may  occur 
from  rapidly  established  cardiac  failure.  In 
other  cases  the  softened  area  gives  way,  and 
allows  of  rupture  of  the  cardiac  wall,  with 
escape  of  blood  into  the  pericardivmi.  When 
the  softened  area  is  absorbed  and  replaced  by 
scar  tissue,  a  cardiac  aneurysm  may  result. 

Ulceration  or  molecular  necrosis  constitutes  a 
very  important  feature  of  malignant  endocar- 
ditis. Here  the  microbial  invasion,  or  the 
toxins  resulting  from  their  growth,  produces 
extensive  death  of  the  structures  forming  the 
affected  valve  or  mural  endocardium.  The 
necrotic  tissue  becomes  entangled  with  blood 
and  fibrin,  increasing  the  production  of  the 
abundant  vegetations  so  characteristic  of  this 
form  of  endocarditis ;  softens  into  minute  gran- 
ules, which  are  washed  away  in  the  blood- 
stream ;  or,  being  detached  in  fragments  of 
varying  size,  is  carried  along  and  lodged  in 
some  distant  vessel  as  emboli.  Such  accidents, 
however,  are  not  limited  to  ulcerative  endocar- 
ditis, as  will  be  shown  presently.  Sometimes 
in  septic  endocarditis  the  valvular  tissue  yields, 
so  producing  an  acute  aneurysm  of  the  valve. 

Occasionally  necrotic  foci  are  met  with  in  the 
myocardium  due  to  the  penetration  of  organisms 
from  the  endocardium  or  their  conveyance  by 
means  of  the  coronary  vessels.  An  embolic 
plug,  proceeding  from  vegetations  of  a  malignant 
type,  may  lead  by  a  process  of  rapid  softening 
to  dilatation  of  a  coronary  artery  and  the  forma- 
tion of  an  acute  aneurysm. 

Gummatous  and  caseous  necrosis  are  only  very 
exceptionally  met  with  in  the  substance  of  the 
heart. 

(13)  Tumours. — Primary  growths  of  the  heart 
are  very  rare,  and  little  more  than  pathological 
curiosities.  Sarcoma,  fibroma,  myxoma,  and 
myoma  have  all  been  described.  Some  are  said 
to  be  of  congenital  origin.  Occasionally  they 
assume  a  polypoid  form,  and  extending  into  the 
cavities  of  the  heart  may  produce  cyanosis,  and 
give  rise  to  evidences  of  cardiac  obstruction  and 
muscular  deficiency. 

Secondary  growths  are  more  frequent.  They 
may  either  be  of  a  carcinomatous  or  sarcomatous 


type.  Melanotic  sarcomata  occur  sometimes  as 
numerous  and  extensive  secondary  deposits  in 
the  myocardium.  Secondary  nodules  of  growth 
may  be  found  embedded  in  the  walls  of  the 
heart  or  projecting  from  its  inner  and  outer 
surfaces.  Sometimes  sarcomata  extend  directly 
to  the  pericardium  and  heart  from  the  media- 
stinum. Cancer  of  the  oesophagus  very  excep- 
tionally extends  to  the  heart. 

(14)  Parasites  of  the  heai't  are  very  rare  in 
this  country.  The  cysticercus  form  of  the  I'ania 
solium  is  occasionally  met  with,  and  is  said  to 
occur  most  frequently  in  the  walls  of  the  left 
ventricle.  It  varies  in  size  from  a  pea  to  a 
marble.  Hydatids,  or  the  cystic  form  of  Taenia 
echinococcus,  may  develop  into  cysts  of  consider- 
able size.  When  rupture  occurs  into  the  cardiac 
cavities  embolism  of  the  pulmonary  or  systemic 
vessels  may  result. 

These  parasitic  involvements  of  the  heart  are 
of  but  little  clinical  importance,  and  do  not  call 
for  further  consideration  here. 

III.  Effects  op  Cardiac  Disease 
Many  of  the  secondary  results  of  cardiac  dis- 
ease are  chiefly  of  importance  from  their  clinical 
significance,  and  are  best  dealt  with  from  that 
standpoint.  For  the  present  purpose  it  will  be 
suflicient  to  indicate  only  the  leading  patho- 
logical features  of  practical  interest. 

Passive  venous  congestion  is  one  of  the  most 
important  of  the  consequences  of  cardiac  failure. 
Its  essential  character  is  blood  stagnation. 

Ci/anosis. — Every  venously  congested  tissue 
tends  to  assume  a  deep  red,  livid,  or  even  bluish 
tint.  The  condition  arises  from  any  cause  im- 
peding due  aeration  of  the  blood.  In  many 
forms  of  congenital  defect  of  the  heart  it  is  a 
specially  conspicuous  feature  (morbus  cseruleus). 
In  more  or  less  all  cases  of  cardiac  failure,  when 
the  right  cavities  become  distended  cyanosis 
appears,  and  deepens  in  intensity  with  the  pro- 
gressing embarrassment  of  the  pulmonary  circu- 
lation. Cyanosis  is  especially  marked  in  many 
cases  of  mitral  stenosis.  It  is  also  a  conspicu- 
ous feature  in  most  cases  of  primary  muscle 
failure. 

The  cyanosed  tissues  vary  in  colour  from  a 
slight  dusky  red  to  a  deep  purple-black.  The 
most  intense  degrees  are  usually  best  seen  in 
peripheral  parts  of  the  circulation. 

Passive  IlypercBmia  of  the  Lyings. — Passive 
pulmonary  congestion  is  sometimes  associated 
with  pulmonary  oedema.  Venous  engorgement 
may,  however,  be  an  early  result  of  cardiac 
disease  and  long  maintained  as  almost  the  only 
serious  effect.  It  is  met  with  in  its  most 
marked  form  in  mitral  stenosis,  in  which  the 
pulmonary  tissues  may  be  subjected  to  passive 
hyperasmia  for  years  before  the  failure  of  the 
right  ventricle  allows  establishment  of  a  general 
venous  engorgement.  This  pulmonary  con- 
gestion  is   often   in  cases  of  mitral  disease 
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relieved  from  time  to  time  by  hsemoptjsis,  which 
may  prove  a  natural  and  beneficial  venesection 
in  the  subjects  of  mitral  stenosis. 

As  the  result  of  long-continued  passive  con- 
gestion the  lungs  pass  into  conditions  of  so- 
called  "  red "  and  "  brown  induration."  A 
cyanotic  lung  is  of  increased  consistency,  its 
elasticity  diminished,  and  generally  increased  in 
weight,  though  often  lessened  in  size.  In  colour 
it  varies  from  a  red  to  a  deep  brown,  according 
to  the  degree  and  duration  of  the  engorgement. 
The  connective  tissue  is  usually  increased  and 
the  air  vesicles  diminished  in  size,  while  their 
walls  are  thickened.  The  capillaries  are  much 
distended,  tortuous,  and  htemorrhages  readily 
occur. 

"  Nutmeg  "  Liver. — The  hepatic  tissue  is  one 
of  the  first  to  fall  under  the  influences  making 
for  passive  hypera^mia.  Failure  of  the  heart  to 
empty  its  right-sided  cavities  necessarily  inter- 
feres with  the  return  of  the  blood  from  the 
inferior  vena  cava.  Passive  hypersemia  of  the 
hepatic  veins  ensues,  and  if  prolonged  leads  to 
such  changes  in  the  appearance  of  the  liver 
substance  as  is  aptly  characterised  by  the  terms 
"  myristicated  "  or  "  nutmeg."  The  organ  is 
often  enormously  enlarged  and  much  increased 
in  weight.  In  states  of  venous  congestioii  the 
sponge-like  adaptability  of  the  organ  becomes  of 
considerable  practical  importance.  The  liver 
substance  is  dark  red  in  colour,  and,  as  seen 
through  the  smooth  and  stretched  capsule,  has 
a  mottled  appearance.  On  section  the  large 
veins  are  found  distended,  but  after  death  the 
alteration  in  blood -pressure  allows  the  thin- 
walled  vessels  to  collapse  and  the  liver  to  shrink 
to  a  considerable  extent,  so  that  frequently  the 
pathologist  finds  an  organ  which  does  not  corre- 
spond in  size  to  that  mapped  out  during  life. 

The  cut  section  of  a  "  nutmeg  "  liver  presents 
a  mottled  appearance ;  the  central  part  of  each 
lobule  is  of  a  dark  reddish-brown  colour,  due  to 
distension  of  the  intra-lobular  vein  and  engorge- 
ment of  the  capillaries,  with  atrophy  of  the 
adjacent  liver  cells.  The  peripheral  zone  of  the 
lobvile  is  of  a  grey  or  yellow  colour,  due  to 
extensive  fatty  changes  in  the  liver  cells,  and  in 
advanced  cases  the  atrophy,  degeneration,  and 
pigmentation  with  bile  may  be  extensive. 

"  Cyanotic  "  Spleen. — The  spleen  participates 
in  the  results  of  obstruction  to  the  portal  blood- 
flow,  hence,  in  most  cases  where  the  eff"ects  of 
impeded  blood-flow  from  cardiac  disease  are 
transmitted  to  the  liver,  the  spleen  sooner  or 
later  pai-ticipates  in  the  portal  venous  engorge- 
ment. It  is  interesting  to  note,  however,  that 
the  capillaries  of  the  liver  may  long  successfully 
act  the  part  of  a  protective  buff"er  to  the  portal 
system.  A  cyanotic  spleen  is  of  a  dark  purplish- 
red  colour,  fii-m  in  consistency,  tough,  and  not 
readily  friable.  It  is  generally  enlarged  to  some 
extent,  but  not  always  so.  In  cases  of  con- 
gestion from  hepatic  cirrhosis   the    spleen  is 


usually  much  larger  and  heavier  than  when  of 
"  cardiac  "  origin. 

Passive  congestion  of  the  gastro-intestinal  tract 
is  usually  well  marked  in  cases  dying  from  pro- 
gressive heart  failure.  The  veins  of  the  stomach 
and  intestines  are  engorged,  the  mucous  mem- 
brane swollen,  and  frequently  small  haemorrhages 
occur.  It  is  important  to  note  that  cyanotic 
conditions  of  these  structures  readily  pass  into 
a  state  of  actual  inflammation.  It  is  quite  com- 
mon to  meet  with  evidences  of  gastro-intestinal 
catarrh  in  fatal  cases.  Htemorrhoids  and  some- 
times oesophageal  varices  may  be  present. 

Passive  venoiis  congestion  of  the  pancreatic 
and  other  branches  of  the  portal  vein  lead  to 
impairment  of  the  function  of  the  organ  con- 
cerned, and  the  engorgement  of  the  peritoneum 
leads  to  the  establishment  of  ascites ;  and  in 
long-standing  cases  chronic  indurative  processes 
seriously  damage  the  absorptive  properties  of 
the  peritoneum.  Special  note  should  be  made 
of  the  porcelain-like  thickening  of  the  capsides 
of  the  liver  and  spleen,  and  other  parts  of 
the  serous  membrane  of  the  abdomen  met 
with  in  long-standing  cases  of  ascites  of  cardiac 
origin. 

Cyanotic  kidneys  are  met  with  in  all  cases  of 
long-continued  heart  disease.  The  organs  are 
enlarged,  increased  in  weight,  of  firm  con- 
sistency, having  a  dark  brownish-red  colour  and 
with  pi'ominent  stellate  veins.  The  capsule  may 
not  separate  very  readily,  but  the  surface  is 
generally  moderately  smooth.  Occasionally  old 
scar-like  depressions  are  met  with.  Both  cortex 
and  medulla  are  increased  in  extent,  of  a  dull 
red  or  purplish  colour,  with  the  venae  rectse  and 
glomeruli  often  prominent.  Mici'oscopic  ex- 
amination shows  great  distension  of  the  veins 
and  usually  distinct  changes,  mainly  degenera- 
tive, in  the  renal  epithelium.  In  many  in- 
stances it  is  clear  that  no  hard  and  sharp  line 
can  be  made,  either  pathologically  or  clinically, 
between  states  of  venous  stasis  and  actual  in- 
flammation. It  is  certain  that  in  the  kidney 
conditions  of  the  former  readily  merge  into 
those  of  the  latter.  In  cyanotic  kidneys  minute 
haemorrhages  are  frequently  found,  as  also  pig- 
ment granules  in  the  cells,  and  not  uncommonly 
hyaline  casts  in  the  tubules. 

Congestion  of  the  genital  organs,  when  occur 
ring  in  the  female,  may  be  of  importance  in 
explaining  the  occurrence  of  menorrhagia  or 
metrorrhagia. 

Passive  hyperctmia  of  the  su2yerior  vena  cava 
and  its  branches  is  manifested  by  engorgement, 
and  sometimes  by  tortuosity  of  the  veins  of  the 
neck  and  face.  Special  reference  may  here  be 
made  to  certain  curious  cases  of  so-called 
"alcoholic"  heart,  which  clinically  much  re- 
semble cases  of  mediastinal  tumour  at  the  first 
glance — the  venous  engorgement  and  dropsy  of 
tiie  head  and  neck  and  upper  part  of  the  trunk 
and  upper  extremities  being  often  extreme. 
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The  brain  and  its  membranes  are  also  in- 
volved in  the  venous  distension,  and  this  ex- 
plains many  of  the  troublesome  cerebral  mani- 
festations met  with  in  cardiac  cases. 

Local  anaeviia  occasionally  occurs  as  a  seem- 
ing consequence,  or,  at  least,  accompaniment 
of  cardiac  disease.  In  malignant  endocarditis 
general  ansemia  of  rapid  production  may  be  very 
marked.  Mitral  stenosis  is  sometimes  found  in 
young  chlorotic  females.  Cardiac  dilatation  is 
by  no  means  exceptional  in  simple  anaemia.  A 
fatty  and  anajmic  heart  is  sometimes  the  only 
explanation  of  a  fatal  syncope. 

Dropsy  forms  one  of  the  most  important  con- 
sequences of  cardiac  failure.  Serous  transu- 
dation may  occur  into  the  subcutaneous  tissues 
constituting  anasarca,  into  the  texture  of  organs 
as  in  pulmonary  oedema,  or  into  serous  cavities 
forming  hydrothorax,  hydroperitoneum,  and 
ascites.  Several  factors  play  a  part  in  its  pro- 
duction. Mechanical  obstruction  to  the  return 
of  venous  blood,  alteration  in  the  walls  of 
the  blood  -  channels,  depraved  conditions  of 
the  blood  and  derangement  of  the  lymphatic 
circulation,  may  all  be  of  importance.  The 
first,  however,  forms  the  most  evident  explana- 
tion. Impediment  to  the  return  of  venous 
blood  is,  as  already  indicated,  the  most  constant 
and  striking  feature  in  cardiac  failure.  Gen- 
erally speaking,  when  dropsy  occurs  it  is  more 
or  less  proportional  to  the  degree  of  venous 
engorgement.  This,  however,  is  not  always  so. 
In  many  cases  very  advanced  degrees  of  cardiac 
disease  may  be  attained  without  any  sign  of 
di-opsy,  although  it  may  appear  almost  suddenly 
shortly  before  the  end.  Hence,  although  there 
is  some  evidence  in  favour  of  the  contention  that 
no  direct  relationship  exists  between  the  amount 
of  heart  disease  and  dropsy,  it  must  be  insisted 
upon  that  usually  dropsy  develops  with  the 
failure  of  the  vigour  of  the  cardiac  muscle,  and 
in  most  instances  is  essentially  proportional  to 
and  progresses  with  the  muscular  embarrass- 
ment. 

It  will  be  shown  elsewhere  how  readily  a  heart 
in  imstable  equilibrium  may  be  influenced  by 
comparatively  trifling  agencies,  and  the  adjust- 
ments of  compensation  which  depend  on  mus- 
cular adaptiveness  may  be  suddenly  upset,  so 
allowing  of  the  rapid  development  of  dropsy. 
A  readjustment  may  be  followed  by  as  rapid 
a  disappearance  of  the  transuded  fluid.  The 
importance  of  such  predisposing  influences  as 
a  severe  accident,  mental  shock,  acute  disease, 
and  the  like,  cannot  be  over-estimated  in  clinical 
work.  Mechanical  conditions,  which  in  health 
would  have  no  appreciable  influence,  may  in 
cai'diac  derangement  prove  sufficient  to  deter- 
mine the  occurrence  and  regulate  the  distribu- 
tion of  serous  transudation.  The  common 
occurrence  of  oedema  of  the  feet  and  legs  in 
early  or  slight  forms  of  cardiac  asthenia  is 
sufficient  proof  of  this. 


But  a  merely  mechanical  view  is  far  too 
limited  to  explain  all  the  causation  of  dropsy 
in  cardiac  disease.  Disturbance  of  the  nervous 
mechanism,  altered  nutrition  of  the  walls  of 
vessels,  impoverished  conditions  of  blood,  will 
lead  to  transudation,  and  in  some  heart  affec- 
tions there  is  reason  to  believe  that  some  dis- 
tinct derangement  of  a  peripheral  mechanism 
may  be  the  true  explanation.  It  is  only  by 
admitting  such  a  view  that  one  can  explain  the 
curious  localisation  of  oedema — as,  for  example, 
that  over  the  sternum  and  sacrum,  or  even  into 
the  scalp,  such  as  is  by  no  means  exceptional  in 
cases  of  alcoholic  muscle  failure. 

Comparatively  little,  however,  is  known  as  to 
the  local  conditions  making  for  an  increased 
permeability  in  cardiac  conditions.  In  long- 
continued  states  of  vascular  derangement  nutri- 
tional changes  must  of  necessity  occur  in  the 
vessel  walls,  and  probably  do  much  to  maintain 
tendencies  to  transudation. 

It  must  also  be  remembered  that  in  most 
cases  of  cardiac  failure  there  are  influences 
greatly  impairing  the  normal  lymphatic  circula- 
tion, since  the  integrity  of  the  latter  is  neces- 
sarily in  great  part  dependent  on  the  perfect 
adaptability  of  arterial  and  venous  blood-pres- 
sure. 

It  must  also  be  admitted  that  anaemia  may 
be  a  factor  in  the  subjects  of  ordinary  valvular 
heart  disease,  so  to  speak,  promoting  oedema. 

The  dropsical  eff'usion  is  usually  a  transparent 
yellow  or  yellowish  gi-een  fluid,  with  few  or  no 
cellular  elements,  showing  no  tendency  to  spon- 
taneous coagulation,  of  low  specific  gravity  and 
containing  but  little  albumin  or  other  solids. 
The  fluid,  however,  probably  varies  in  character, 
as  would  seem  to  be  sufficiently  shown  by  the 
free  running  or  otherwise  through  a  Southey's 
trochar. 

CEdema  of  the  lungs  is  of  special  importance 
in  heart  disease.  Usually  it  develops  in  organs 
the  nutrition  of  which  has  been  long  impaired. 
Occasionally  it  arises  with  startling  rapidity. 
The  lungs  are  large  and  bulky,  much  increased 
in  size  and  weight,  pale,  and  pit  on  pressure. 
On  section  clear,  frothy,  serous  fluid  escapes, 
often  in  enoi'mous  quantities. 

Thrombosis,  Ernholisin,  and  Infarction.  — 
Thrombosis  may  occur  as  a  consequence  of 
endocarditis  and  morbid  changes  in  the  lining 
of  the  heart  and  vessels.  It  is  common  in  dila- 
tation of  the  cardiac  cavities,  and  also  arises 
secondary  to  embolic  obstruction.  Reference 
has  already  been  made  to  the  occurrence  of 
thrombosis  in  the  cardiac  cavities  and  coronary 
vessels.  Local  clotting  also  sometimes  occurs 
in  heart  cases  in  the  peripheral  vessels  when 
the  propulsive  force  of  the  organ  has  suft'ered 
much  diminution.  Occasionally  local  oedema  of 
an  extremity,  developing  as  a  terminal  condition, 
is  found  to  have  been  due  to  a  thrombus.  Local 
coagulation  may  affect  either  the  arteries  or  the 
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veins ;  when  of  embolic  origin  it  is  of  course 
always  arterial.  The  medium-sized  vessels  seem 
to  be  most  prone  to  be  involved. 

The  embolus  occurring  in  cardiac  disease  is 
commonly  formed  by  blood-clot,  but  sometimes 
it  may  arise  from  a  detached  fragment  of  a 
calcified  valve,  a  portion  of  vegetations,  or  parts 
of  a  softening  thrombus.  In  endocarditis  em- 
bolism is  common.  It  also  frequently  occurs  iu 
cases  of  dilated  heart,  and  particularly  in  such 
cases  of  valvular  disease  as  mitral  stenosis, 
where  cardiac  thrombi  are  especially  liable  to 
form  between  the  musculi  pectinati  of  the  left 
auricle,  in  the  left  auricular  appendix,  and 
around  and  between  the  columnse  carnefe  of  the 
left  ventricle.  The  manifestations  of  embolism 
vary  according  as  to  whether  the  obstructed 
vessel  is  furnished  with  a  free  anastomosis  or  is 
terminal.  In  the  former  the  effects  are  usually 
temporary  and  comparatively  trivial.  Obstruc- 
tion of  so-called  end  arteries,  such  as  the  pulmon- 
ary, renal,  splenic,  and  coronary  arteries,  the 
central  artery  of  the  retina  and  the  nutrient 
arteries  of  the  brain,  to  which  may  also  be 
added  for  practical  purposes  the  superior  mesen- 
teric artery,  leads  to  results  more  or  less  serious, 
and  frequently  producing  permanent  defect. 
The  consequences  of  such  blocking  are  engorge- 
ment, hiemorrhage,  and  necrosis  occurring  separ- 
ately or  in  combination. 

Acute  aneurysms  may  arise  in  the  cerebral 
and  coronary  vessels  as  a  result  of  embolic 
blocking  in  septic  endocarditis. 

Hsemorrhagic  infarction  of  the  lungs  is  an 
almost  constant  accident  of  severe  cardiac  dis- 
ease. The  affected  portion,  varying  in  size  from 
a  minute  patch  to  a  mass  involving  the  greater 
part  of  a  lobe,  is  rendered  solid,  of  a  deep  red 
colour,  and  often  wedge-shaped.  The  lung 
alveoli  are  distended  with  blood,  and  the 
adjacent  vessels  engorged.  Frequently  an 
"  embolic  "  pneumonia  in  the  neighbourhood  of 
the  infarct  greatly  extends  the  area  of  con- 
solidation. Some  pathologists  claim  that  many 
of  tiie  pulmonary  infarcts  are  not  of  embolic 
origin,  but  are  to  be  looked  upon  as  true  htemor- 
rhages. 

Renal  infarcts  are  common  in  heart  cases. 
They  are  usually  of  the  so-called  white  variety, 
presenting  yellowish -white  wedge-shaped  areas 
with  the  base  at  the  surface  of  the  cortex,  and 
generally  with  a  surrounding  zone  of  hyper- 
aimia. 

Splenic  infarcts  often  assume  considerable 
dimensions.  Various  gradations  between  the 
white  and  the  red  occur.  Commonly  they  form 
large  wedge-shaped  but  sometimes  irregular 
yellowish-white  areas  surrounded  by  a  zone  of 
congestion. 

Obstruction  of  the  cerebral  vessels  leading  to 
infarction  of  the  brain,  as  it  may  be  considered, 
usually  produces  a  simple  white  softening  or 
encephalomalacia ;  but  in  some  cases,  as  for 


example  in  malignant  endocarditis,  there  may 
be  red  softening,  or  even  such  copious  haemor- 
rhage as  to  obliterate  all  evidence  of  the  pro- 
ducing embolus. 

Infarction  of  the  myocardium  may  itself  occur 
from  embolism  of  the  coronary  vessels.  It  leads 
to  a  condition  of  cardiomalacia,  but  occasionally 
a  distinct  "  hsemorrhagic  infarct "  is  produced. 

In  heart  cases  it  is  by  no  means  uncommon 
for  the  pathologist  to  discover  depressed, 
puckered  cicatrices  and  remnants  of  scar  tissue 
in  the  spleen,  kidneys,  and  lungs,  evidencing  the 
occurrence  of  previous  infarction. 

Reference  may  here  be  made  to  the  fact  that 
in  most  cases  of  malignant  endocarditis  the 
resulting  infarcts  are  usually  simple,  presenting 
no  tendency  to  undergo  suppuration,  although 
in  some  of  the  pyaemic  varieties  distinct  ab- 
scesses result. 

Hcemorrhages  are  of  common  occurrence  in 
heart  disease.  Usually  they  are  associated  with 
states  of  passive  hypersemia,  embolism,  or  in- 
farction. 

Numerous  minute  cutaneous  haemorrhages 
are  frequently  met  with  in  the  final  stages  of 
cardiac  affection,  being  particularly  common 
about  the  wrists  and  back  of  the  hands,  but 
especially  met  with  in  the  lower  extremities. 

In  malignant  endocarditis  haemorrhages  into 
the  skin  and  mucous  membranes  are  of  common 
occurrence. 

Such  forms  of  haemorrhage  as  epistaxis,  haemo- 
ptysis, haematemesis,  apoplexy,  hfematuria,  and 
metrorrhagia  will  be  best  dealt  with  clinically. 

Altered  Blood  States. — From  what  has  been 
said  regarding  the  secondary  anaemia  and 
hyperaemia  occurring  in  heart  disease  it  will 
be  manifest  that  profound  changes  must  occur 
in  the  blood. 

In  malignant  endocarditis  leucocytosis  is 
usually  well  marked,  and  may  prove  of  dia- 
gnostic service. 

In  cyanosis  the  blood  is  visibly  darker  than 
normal.  Its  density  is  increased.  The  haemo- 
globin is  raised  in  amount,  and  both  forms  of 
corpuscles  increased.  This  [increase  is  said  to 
occur  in  congenital  as  well  as  acquired  forms, 
and  in  both  primary  and  secondary  cardiac 
failure.  Such  changes  are  apparently  not  to 
be  explained  by  a  mere  concentration  of  the 
blood  arising  from  transudation  of  its  more 
watery  parts,  neither  are  they  altogether  com- 
pensatory to  the  cyanosis,  but  are  due  probably, 
as  Gibson  suggests,  to  the  fact  that  the  functions 
of  the  corpuscles  being  lessened  the  wear  and 
tear  which  they  undergo  is  reduced,  and  the 
duration  of  their  individu.al  existence  prolonged. 
It  is,  however,  not  clear  if  the  condition  of  the 
blood  in  the  superficial  and  more  accessible 
parts  may  not  vary  from  that  in  the  deeper 
regions  of  the  body. 

Jaundice  is  a  common  condition  in  advanced 
stages  of  heart  disease.    It  is  generally  indica- 
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tive  of  the  degree  of  engorgement  of  the  liver, 
but  may  arise  from  an  intercurrent  attack  of 
gastro-intestinal  catarrh,  which  is  by  no  means 
rare  in  cardiac  affections.  In  some  cases  of 
malignant  endocarditis  well  -  marked  icterus 
appears,  and  very  intense  jaundice  is  often 
seen  towards  the  end  of  mitral  cases. 

Toxaemia  occurs  in  the  final  stage  of  some  few 
heart  cases,  particularly  malignant  endocarditis  ; 
but  in  the  greater  number  of  forms  of  cardiac 
lesion  there  is  not  much  evidence  of  toxic  in- 
volvement unless  CO2  be  included. 

Nutritional  changes  are  specially  noticeable  in 
congenital  heart  disease,  or  lesions  established 
early  in  life,  "  clubbed  fingers "  particularly 
becoming  very  marked.  In  a  few  cases  of  aortic 
incompetence  failure  of  nutrition  occurs  for 
which  there  is  no  obvious  cause. 

Rupture  of  the  heart,  although  sometimes  de- 
scribed as  "spontaneous,"  is  probably  in  most  if 
not  in  all  cases  to  be  looked  upon  as  a  terminal 
result  of  antecedent  disease.  Usually  lesions  of 
the  coronary  vessels  are  present,  but  these  and 
the  changes  observed  in  the  myocardium  are 
referred  to  elsewhere. 

Sudden  death  is  one  of  the  most  striking  of 
the  pathological  and  clinical  effects  of  cardiac 
■disease.  It  is,  however,  not  usually  so  frequent 
as  is  generally  considered  to  be  the  case.  It  is 
rare  for  death  to  occur  without  some  evidence 
of  cardiac  embarrassment  having  been  present. 
In  not  a  few  cases,  however,  the  final  stages  may 
be  rapidly  passed  through.  More  usually  cardiac 
failure  is  progressive,  and  takes  time  for  its 
evolution.  In  valvular  affections  sudden  death 
is  peculiarly  associated  with  aortic  incompetence. 
We  have  also  met  with  several  instances  of 
sudden  cardiac  failure  in  aortic  stenosis,  a  lesion 
not  usually  supposed  to  lead  to  such  a  termina- 
tion. In  mitral  affections  death  is  generally 
slow.  In  some  cases  of  muscle  failure  sudden 
death  is  by  no  means  infrequent.  Degenerate 
conditions  of  the  myocardium,  as  in  the  notorious 
"fatty  heart,"  and  disease  of  the  coronary  arteries 
also  frequently  lead  to  a  like  conclusion,  in  the 
latter  case  angina  pectoris  supervening. 

A  consideration  of  the  intrinsic  effects  of 
cardiac  lesions,  such  as  hypertrophy,  dilatation, 
and  other  changes  involving  the  myocardium 
and  endocardium,  may  be  best  left  until  the 
more  important  individual  lesions  are  described. 
The  mechanism  of  compensation  will  be  more 
clearly  understood  after  the  various  special 
valvular  lesions  have  been  dealt  with. 

B.  SPECIAL  PATHOLOGY 

Having  now  completed  our  general  survey  of 
the  etiological  factors  of  heart  disease,  and  con- 
sidered the  morbid  processes  and  their  effects,  it 
becomes  necessary  to  describe  the  individual 
lesions  met  with  in  the  more  important  cardiac 
affections. 


I.  Enuocarditis 

Definition. — An  inflammatory  process  involv- 
ing the  internal  or  lining  membrane  of  the  heart, 
and  especially  the  valves. 

General  Etiology. — Considerable  uncertainty 
exists  as  to  the  relative  importance  to  be 
attached  to  the  different  causal  factors,  and 
hence  a  perfectly  satisfactory  etiological  group- 
ing is  not  at  present  available.  Manifestly  the 
irritant  must  in  all  cases  reach  the  endocardium 
by  means  of  the  blood.  In  most  forms  of  endo- 
carditis mici'o-organisms  have  been  discovered, 
and  many  pathologists  claim  that  all  varieties 
are  of  microbic  origin.  The  so-called  "  malig- 
nant "  cases  are  undoubtedly  due  to  parasitic 
invasion,  and  hence  to  them  the  term  "infec- 
tive "  is  strictly  appropriate.  The  exact  cause, 
however,  of  the  "  simple  "  or  "  benign  "  forms, 
such  as  are  more  particularly  associated  with 
acute  rheumatism,  still  remains  obscure,  and  is 
likely  to  continue  so  until  the  true  nature  of  the 
rheumatic  excitant  is  demonstrated.  Some 
pathologists  hold  that  while  "  malignant "  or 
"  infective "  endocarditis  is  due  to  virulent 
micro-organisms,  "simple"  or  "rheumatic" 
endocarditis  results  from  the  action  of  attenu- 
ated forms.  However  this  may  be,  certainly 
both  pathological  and  clinical  gradations  can  be 
traced  in  the  forms  of  endocarditis,  and  there  is 
something  in  favour  of  the  view  that  the  varying 
lesions  really  represent  different  degrees  of  in- 
tensity of  essentially  the  same  process.  But  it 
is  quite  possible  that  certain  toxins,  including 
the  more  or  less  hypothetical  "  rheumatic " 
toxin,  are  capable  of  initiating  the  morbid  con- 
dition. It  will  thus  be  manifest  how  desirable 
it  is  at  present  to  lay  aside  hard  and  sharp 
definitions,  and  to  use  our  available  groupings 
mainly  as  means  whereby  a  more  intimate  know- 
ledge of  the  diffei-ent  etiological  factors  may  be 
attained,  and  a  more  perfect  classification 
rendered  possible. 

Classification. — It  has  long  been  customary 
to  distinguish  (1)  simple  or  benign  from  (2) 
malignant  endocarditis,  and  on  clinical  as  well 
as  pathological  grounds  such  division  may  well 
be  retained,  and  in  accordance  with  the  same  we 
shall  consider  the  two  varieties  separately. 

Other  classifications  are  also  adopted : — 1. 
According  to  the  severity  and  duration — (i.) 
acute,  (ii.)  subacute,  and  (iii.)  chronic.  2. 
Dependent  upon  localisation — (i.)  valvular  and 
(ii.)  mural.  3.  When  the  lesion  appears  origin- 
ally strictly  local,  and  there  is  no  evidence  of 
any  channel  of  infection,  it  is  conveniently 
spoken  of  as — (i.)  primary  or  protopathic,  while 
in  the  majority  of  cases  it  is  manifestly  (ii.) 
secondary  or  deuteropathic.  4.  According  to 
the  character  of  the  lesion  cases  are  divided  into 
(i.)  warty  or  verrucose,  (ii.)  polj'pous  or  villous, 
(iii.)  ulcerative,  and  (iv.)  suppurative.  Com- 
bined forms  are  also  frequent.    5.  Judged  by 
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the  tendencies  and  consequences  of  the  morbid 
process,  the  endocardites  have  been  divided  into 
(i.)  necrotic  or  destructive  ;  (ii.)  proliferative, 
formative,  or  sclerosing  ;  and  (iii.)  adhesive. 

Simple  Endocarditis 

Syn.  —  Benign,  rheumatic,  papillary  endo- 
carditis. 

Simple  endocarditis  is  met  with  in  varying 
degrees  of  severity,  and  (i.)  acute,  (ii.)  subacute, 
and  (iii.)  chronic  varieties  are  usually  described. 
A  considei'ation  of  the  chronic  form  may  be  best 
deferred  until  valvular  diseases  are  dealt  with. 
The  acute  simple  variety  alone  need  be  men- 
tioned here. 

Etiology. — At  present  it  is  impossible  to  clearly 
distinguish  between  exciting  and  merely  predis- 
posing infliiences.  While  several  causes  are 
usually  suggested,  one  causal  agent  stands  out 
as  pre-eminent — rheumatism.  Many  consider 
it  as  sometimes  a  primary  rheumatic  manifesta- 
tion. Certainly  endocai'ditis  occurs  in  associa- 
tion with  acute  polyarticular  rheumatism,  or 
"  rheumatic  fever,"  in  proportions  variously 
estimated  as  from  20  to  80  per  cent.  The 
younger  the  subject  the  more  common  the 
association.  It  is  sometimes  said  that  the  more 
violent  the  articular  rheumatism,  the  greater 
the  coincidence  of  endocarditis,  but  in  a  large 
number  of  cases  it  develops  in  association  with 
very  mild  or  even  unrecognised  attacks  of  rheu- 
matism. The  first  attack  of  rheumatic  fever 
usually  proves  more  damaging  than  later  ones. 
Usually  the  endocarditis  commences  early  in 
the  course  of  the  rheumatic  attack,  although 
the  condition  may  be  undetected  at  the  time. 

Sometimes  endocarditis  develops  during  or 
follows  less  manifest  rheumatic  processes.  The 
endocarditis  occurring  in  scarlatina  is  some- 
times, and  pi'obably  in  gonorrhoeal  rheumatism 
always,  of  an  "  infective  "  type.  Endocarditis 
is  rare  in  monarticular  rheumatism  and  in 
chronic  rheumatism. 

Amongst  29  cases  submitted  to  autopsy  with 
apparently  acute  "  simple  "  endocarditis,  in  the 
Pathological  Department  of  the  Manchester 
Royal  Infirmary,  a  clear  history  of  rheumatism 
had  been  obtained  in  17,  and  there  was  reason 
to  believe  that  rheumatic  manifestations  had 
been  present  in  even  a  larger  number.  In  20 
there  was  also  evidence  of  old-standing  valvular 
disease. 

Whether  or  not  chorea  is  a  manifestation  of 
rheumatism  as  some  would  believe,  it  is  at  all 
events  commonly  associated  with  rheumatism 
and  endocai-ditis.  Probably  some  degree  of 
endocai-ditis  occurs  in  from  40  to  60  per  cent 
of  all  cases  of  chorea. 

Endocarditis  occasionally  occurs  in  connection 
with  the  infectious  fevers,  particularly  scarlet 
fevei-.  Quite  exceptionally  endocarditis  arises 
in  the  course  of  other  acute  infectious  diseases, 
such  as  measles,  small-pox,  diphtheria,  typhoid. 


and  malaria,  and  is  possibly  then  truly  of  "  ni- 
fective  "  type. 

It  is  also  said  that  acute  endocai'ditis  has  in 
some  few  instances  followed  injury  to  the  chest 
or  rupture  of  a  valve  by  strain. 

Among  the  predisposing  conditions  reference 
maybe  made  to  the  following : — In  young  subjects 
acute  endocarditis  occiirs  with  somewhat  greater 
frequency  in  females.  In  later  life  the  difference 
of  sex  is  less  marked.  It  is  most  common  in  young 
subjects  and  in  early  adult  life.  It  is  exceed- 
ingly rare  in  old  people,  a  first  attack  being  then 
practically  unknown.  The  average  age  of  fatal 
Manchester  cases  of  acute  endocarditis  was  a 
little  over  26  years.  Pre-natal  endocarditis  un- 
doubtedly occurs ;  indeed  some  pathologists 
consider  foetal  endocarditis  as  by  no  means  rare. 
Endocarditis  is  not  infrequently  associated  with 
malformations,  particularly  of  the  valves. 

Transmitted  influences  are  of  importance, 
apparently  only  in  so  far  as  they  lead  to  the 
development  of  rheumatism. 

Conditions  of  climate,  social  position,  occupa- 
tion and  habit,  are  probably  only  of  moment  as 
they  expose  the  subject  to  the  influence  of  the 
exciting  agents  of  endocarditis,  particularly 
rheumatism. 

Morbid  Anatomy. — The  lesions  met  with  in 
acute  endocarditis  are  usually  most  conspicuous 
in  connection  with  the  valves,  and  principally 
affect  those  of  the  left  side  of  the  heart,  except 
in  fojtal  life.  The  mitral  valve  is  most  com- 
monly involved,  but  in  fatal  cases  vegetations 
are  usually  found  on  both  aortic  and  mitral 
segments.  The  vegetations  usually  appear  as  a 
row  or  fringe  of  bead-like  prominences  on  the 
auricular  aspect  of  the  auriculo- ventricular 
cusps,  and  on  the  ventricular  aspect  of  the  sig- 
moid segments,  but  situated  a  little  distance  from 
the  free  edge  along  a  line  corresponding  to  the 
points  of  maximum  contact.  Sometimes  the 
vegetations  are  large  and  assume  pedimculated 
or  villous-like  shapes.  The  development  of  such 
large  fungating  masses  is  a  more  characteristic 
feature  of  malignant  endocarditis.  Sometimes 
a  few  vegetations  will  be  found  on  the  chordae 
tendineaj,  but  in  the  simple  form  of  endocarditis 
they  do  not  generally  extend  to  the  mural 
endocardium. 

In  fatal  cases  care  must  be  taken  to  carefully 
distinguish  between  (i.)  the  lesions  depending 
on  the  endocarditis,  and  (ii.)  those  merely  asso- 
ciated with  the  endocarditis. 

Acute  pericarditis  is  common.  Inflammatory 
and  degenerative  myocardial  changes  are  fre- 
quent, and  probably  account  for  the  rapid  dila- 
tation which  occasionally  leads  to  a  fatal  issue. 
Infarction  is  much  less  common  than  in  the 
malignant  form.  Adherent  pericardium  is  not 
infrequently  met  with  in  fatal  cases,  generally 
showing  that  the  fatal  attack  has  been  preceded 
by  former  similar  attacks. 

The  effects  of  simple  endocarditis  may  be 


HEART,  AFFECTIONS  OF  MYOCARDIUM  AND  ENDOCARDIUM 


91 


briefly  considered.  They  may  be  (i.)  local,  and 
(ii.)  general. 

Resolution  with  absorption  of  the  inflamma- 
tory products  and  more  or  less  complete  repair 
of  the  aff'ected  portion  of  the  endocardium  very 
probably  occurs  in  a  number  of  the  milder  cases. 

Adhesion,  cicatrisation,  and  induration  result 
in  a  considerable  number,  leading  to  persistent 
valvular  disease. 

Aneurysms  of  the  valves  are  occasionally 
formed,  but  are  much  more  likely  to  occur  in 
"  infective  "  endocarditis. 

Rupture  of  a  valve  or  chordae  tendineaj  is 
only  of  exceptional  occurrence. 

Local  myocarditis  and  fibrosis  of  the  musculi 
papillares  form  far-reaching  consequences. 

Secondary  infection  leading  to  the  develop- 
ment of  a  "  malignant "  endocarditis  is  a  possi- 
bility ever  to  be  borne  in  mind. 

Ansemia  when  it  occurs  is  probably  due  to 
the  influence  of  the  rheumatic  "toxin."  It 
possibly  predisposes  to  the  development  of  in- 
fective endocarditis. 

Embolism  is  comparatively  rare  in  simple 
endocarditis,  while  in  infective  endocarditis,  and 
in  chronic  valvular  disease,  it  is  of  frequent 
occurrence. 

Morbid  Histology. — The  minute  changes  con- 
sist in  a  proliferation  and  desquamation  of  the 
endothelial  cells ;  multiplication  of  the  connec- 
tive-tissue cells  of  the  subendocardial  layer ;  in- 
filtration with  leucocytes,  serum,  and  fibrin  ;  and 
deposition  of  fibrin  and  blood-clot  on  the  free 
surface  from  the  circulating  blood.  More  or 
less  localised  myocarditis  is  apt  to  occur,  with 
inflammatory  infiltration  of  the  inter-muscular 
tissue  and  lymph  spaces. 

Micro-organisms  are  sometimes  found  in  the 
superficial  parts  of  the  vegetations,  but  usually 
not  in  the  deeper  structures.  Many  hold  that 
this  is  evidence  that  the  organisms  are  not  to 
be  considered  as  etiological  agents,  but  rather 
dependent  on  a  "  terminal "  infection. 

Subacute  Endocarditis 

This  form  scarcely  calls  for  special  description. 
Both  simple  and  malignant  forms  may  run  a 
subacute  course.  Associated  with  the  pro- 
liferative process  are  more  or  less  well-marked 
evidences  of  conservative  efforts  characterised 
usually  by  the  formation  of  fibrous  tissue  and 
resulting  in  a  certain  degree  of  deformity  of  the 
affected  parts.  Adhesions  between  the  cusps 
and  chordcE  tendinece  are  liable  to  occur.  The 
condition  readily  passes  into  a  chronic  stage 
producing  conspicuous  valvular  deficiencies. 

Malignant  Endocarditis 

Syn.  — Arterial  pytemia,  infective,  mycotic, 
septic  or  ulcerative  endocarditis. 

Definition.  —  A  process  resulting  from  the 
invasion  of  the  endocardium  by  micro-organisms, 


and  characterised  by  proliferative,  destructive, 
or  suppurative  changes. 

Etiology. — In  pre-bacillary  days  this  form  of 
endocarditis  was  recognised,  but  it  remained 
for  the  bacteriological  investigations  of  recent 
years  to  clearly  demonstrate  its  dependence  on 
microbic  infection. 

Although  always  the  outcome  of  microbia 
invasion,  the  process  cannot,  however,  be  con- 
sidered a  distinct  pathological  entity,  for  it 
probably  results  from  infection  by  several  dis- 
tinct species  of  organisms. 

In  some  instances  the  involvement  of  the 
endocardium  appears  as  (i.)  a  primary  lesion  ; 
but  in  perhaps  the  majority  it  is  found  to  be 
(ii.)  secondary,  either  to  some  other  infective 
process  occurring  within  the  body,  or  having 
some  channel  of  introduction  whence  the  infec- 
tive organisms  can  be  definitely  traced,  as  from 
wounds  or  septic  foci. 

Thus  three  classes  may  roughly  be  distin- 
guished : — 

i.  AVhere  there  is  no  demonstrable  source 

of  infection  or  evidence  as  to  the 
channel  of  microbial  entrance. 

ii.  Where  there  is  an  evident  source  of 

infection. 

iii.  Where  the  process  is  associated  with 

other  infections,  as  some  of  the 
infectious  fevers,  pneumonia,  diph- 
theria, typhoid,  tuberculosis,  and 
the  like. 

The  organisms  most  frequently  met  with  (i.) 
belong  to  the  pyogenic  group,  and  include  : — 
Streptococcus    pyogenes    (including  the 

streptococcus  of  erysipelas). 
Staphylococcus  pyogenes  albus. 
Staphylococcus  pyogenes  aureus. 
Bacillus  pyogenes  foetidus. 
Bacillus  coli  communis. 

ii.  Organisms  occurring  in  connection  with 
other  diseases  occasionally  play  an  important 
part,  and  the  following  have  been  detected  in 
the  vegetations  and  ulcerations  : — 

Diplococcus  pneumoniae. 
Pneumobacillus  of  Friedlander. 
Tubercle  bacillus. 
Typhoid  bacillus. 
Bacillus  of  diphtheria. 
Bacillus  of  influenza. 
Gonococcus. 

iii.  Some  few  organisms  not  as  yet  known  to 
be  associated  with  any  other  infective  process 
have  also  been  described  : — 

Bacillus  endocarditis  griseus. 

Micrococcus  endocarditis  rugatus. 

Micrococcus  zymogenes. 

Bacillus  endocarditis  capsulatus. 

Bacillus  immobiles  et  foetidus, 
and  a  number  of  others  with  less  defined  special 
characteristics. 
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It  is  certainly  at  present  difficult,  if  not 
impossible,  to  apportion  the  relative  import- 
ance of  the  different  organisms  in  initiating 
and  maintaining  the  morbid  pi'ocess.  In  some 
instances  the  condition  is  apparently  the  direct 
result  of  some  definite  microbe,  and  where  such 
can  be  proved  to  be  the  case,  the  term  "  in- 
fective "  should  be  replaced  by  that  of  the 
specific  agent,  i.e.  streptococcal  endocarditis, 
gonococcal  endocarditis. 

In  not  a  few  cases,  however,  the  condition 
would  appear  to  be  the  outcome  of  a  mixed 
infection ;  at  all  events,  either  by  later,  or 
terminal,  or  post-mortem  invasion,  more  than 
one  form  of  microbe  is  present.  But  this  is 
only  in  accordance  with  what  is  known  to 
occur  elsewhere  in  connection  with  infective 
processes. 

Unfortunately,  examination  of  the  blood 
during  life  does  not  usually  afford  positive 
results. 

The  experimental  establishment  of  endo- 
carditis need  not  be  dwelt  on  here ;  suffice  it 
to  say  that  investigations  on  the  lower  animals 
— rabbits  and  dogs — have  clearly  demonstrated 
the  possibility  of  developing  a  condition  practi- 
cally identical  with  the  malignant  endocarditis 
of  man. 

But  there  are  important  predisposing  influ- 
ences. Malignant  endocarditis  is  commonly 
found  to  be  engrafted  on  a  chronic  inflam- 
matory or  degenerative  condition  of  the  valves. 
Sometimes  a  malformation,  possibly  due  to 
foetal  endocarditis,  has  been  noted.  In  some 
few  instances  an  imperfect  ventricular  septum 
has  been  found.  In  an  analysis  of  65  fatal 
cases  of  malignant  endocarditis  occurring  in 
the  Manchester  Royal  Infirmary,  of  whom  not 
quite  34  per  cent  gave  a  clear  history  of 
rheumatism,  in  no  less  than  50  or  77  per  cent 
was  there  distinct  evidence  of  old  endocardial 
mischief.  In  2  there  was  adherent  pericardium  ; 
mitral  stenosis  existed  in  9  ;  aortic  stenosis  in  2. 
In  one  there  was  congenital  malformation.  In 
another  the  aorta  was  narrowed  and  thickened. 
In  several  the  affected  valves  were  also  the  seat 
of  calcareous  deposition.  In  only  12  of  the 
cases  were  there  fairly  reliable  grounds  for 
believing  that  the  valves  had  been  normal 
previous  to  the  development  of  the  malignant 
endocarditis. 

Occasionally  in  the  course  of  acute  poly- 
articular rheumatism  malignant  endocarditis 
develops.  Usually,  however,  rheumatic  fever 
gives  rise  to  the  simple  or  benign  form,  and 
it  is  quite  possible  that  the  "  rheumatic  "  pains 
complained  of  in  some  infective  cases  should  be 
looked  upon  as  of  a  septic  nature. 

Chorea  also,  although  quite  exceptionally,  is 
followed  by  malignant  endocarditis. 

As  already  indicated,  the  oi-gauisms  of  not 
a  few  of  tlie  general  infectioiis  diseases  are 
capable,  luider  certain  circumstances,  of  acting 


as  special  pathogenic  excitants  to  the  cardiac 
valves.  Chief  amongst  these  may  be  enumerated 
pysemia,  erysipelas,  pneumonia,  typhoid,  diph- 
theria, scarlet  fever,  influenza,  dysentery,  and 
malaria. 

Malignant  endocarditis  sometimes  follows  par- 
turition, when  it  may  be  considered  as  secondary 
to  a  puerperal  septic  infection. 

Suppurative  conditions  may  lead  to  this  form 
of  cardiac  involvement.  Pyogenic  organisms 
not  infrequently  gain  access  to  the  blood-stream 
from  a  local  collection  of  pus  or  from  suppu- 
rating wounds.  Thus  such  conditions  as 
empyema,  local  purulent  peritonitis,  otitis 
media,  suppurative  meningitis,  suppurative 
cholecystitis,  have  been  followed  by  malignant 
endocarditis. 

It  must  not  be  forgotten  that  when  the  case 
comes  under  observation,  no  trace  of  the  channel 
of  infection  may  be  detected,  and  the  patient 
may  make  no  mention  of  one  ever  having 
existed. 

Traumatism  in  the  form  of  injuries  to  the 
external  surfaces  of  the  body,  or  internal  surface 
membranes,  may  become  of  etiological  import- 
ance, in  so  far  as  thereby  channels  for  the 
invasion  of  organisms  ai-e  established.  There 
is  also  reason  to  believe  that  blows  on  the 
chest  occasionally  lead  to  the  development  of 
an  infective  endocarditis,  possibly  by  producing 
some  minute  injury  to  the  valve  segments  or 
endocardium,  and  so  affording  access  to  organ- 
isms which  may  be  present  in  the  blood. 

Season  and  climate  have  been  thought  to  be 
of  some  moment.  It  has  been  suggested  that 
malignant  endocarditis  occurs  most  frequently 
in  the  autumn  months,  but  this  is  verj^  doubtful. 
In  some  parts  of  the  country  it  seems  to  be  much 
more  frequently  met  with  than  in  others.  Some 
have  attempted  to  show  that  the  affection  was 
connected  with  decaying  vegetation.  Malaria 
probably  does  not  do  more  than  predispose.  It 
is  reasonable  to  believe  that  all  conditions  lead- 
ing to  deterioration  of  health  should  be  credited 
as  being  more  or  less  influential  as  predisposing 
factors. 

Men  are  considerably  more  liable  than  women. 
Of  65  fatal  Manchester  cases  46  were  men,  15 
women,  3  boys,  and  1  girl ;  that  is,  49  males 
and  16  females,  or  a  percentage  of  a  little  over 
75  for  men  and  nearly  25  for  women. 

Malignant  endocarditis  is  essentially  a  disease 
of  adult  life.  The  large  majority  of  cases  are 
met  with  between  the  ages  of  20  and  40.  In 
the  cases  referred  to  the  average  age  was  30^ 
years.  The  youngest  was  6 ;  the  oldest  72 
years. 

Morbid  Anatomy. — The  extent  and  character 
of  the  lesions  met  with  in  the  heart  vary  con- 
siderably. An  attempt  has  been  made  to  recog- 
nise varieties  according  to  the  predominant 
feature,  (i.)  vegetative,  (ii.)  ulcerative,  and  (iii.) 
suppurative,  but  such  a  division  does  little  more 
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than  indicate  stages,  and  all  conditions  may  be 
met  with  in  the  same  case. 

The  valves  are  more  particularly  affected,  but 
the  chordte  tendinete  and  parietal  endocardium 
are  frequently  involved,  and  the  process  some- 
times extends  into  the  aorta.  The  left  side  of 
the  heart  is  generally  affected,  although  the 
tricuspid  and  pulmonary  valves  may  also  be 
involved. 

Of  the  65  Manchester  cases,  in  only  one 
instance  was  the  malignant  endocarditis  limited 
to  the  right  side.  In  5  both  right  and  left 
cavities  were  involved,  the  tricuspid  and  mitral 
in  2,  and  the  tricuspid,  mitral,  and  aortic  in  2. 
In  only  one  case  were  the  pulmonary  valves 
affected,  and  their  vegetations  were  found  in  the 
pulmonary  artery  and  right  ventricle.  In  17 
the  mitral  segments  were  alone  involved,  in  18 
the  aortic.  In  20  both  aortic  and  mitral  valves 
were  the  seat  of  vegetations.  In  a  considerable 
number  the  process  had  extended  from  the  valves 
and  chordse  tendinete  to  the  adjacent  parts.  In 
several  the  wall  of  the  left  auricle  was  involved. 
In  4  cases  vegetations  were  present  in  the  aorta 
itself.  In  one  they  extended  into  the  coronary 
artery.  In  another  they  surrounded  the  open- 
ing of  one  of  the  coronary  vessels.  As  to  the 
character  of  the  lesions,  in  25  there  was  extensive 
formation  of  vegetation,  in  34  more  or  less  ulcera- 
tion. In  one  there  was  local  suppuration,  and 
in  another  the  mitral  valve  was  the  seat  of  an 
acute  aneurysm.  In  at  least  one  instance  there 
was  apparently  recent  calcareous  deposition  in 
the  vegetations. 

The  vegetations  vary  greatly  in  size  and 
extent.  Sometimes  they  are  small  and  scanty, 
frequently  they  form  large,  irregular,  peduncu- 
lated, shaggy  masses.  They  are  generally  of  a 
grey  or  pinkish-yellow  colour,  and  often  covered 
with  blood -clot.  Sometimes,  as  already  indi- 
cated, they  are  the  seat  of  a  recent  calcareous 
infiltration. 

The  destructive  character  of  the  process  is 
commonly  indicated  by  the  presence  of  ulcera- 
tion. Sometimes  the  ulcers  are  small  and  super- 
ficial ;  more  frequently  they  are  large  and  deep, 
penetrating  through  the  valves,  extending  to 
the  chordae  tendine£e,  which  are  frequently 
eroded  and  ruptured,  and  sometimes  penetrat- 
ing deeply  into  the  myocardium. 

The  vegetations  are  usually  very  irregular  in 
arrangement,  contrasting  greatly  with  the  more 
or  less  limited  distribution  of  those  in  simple 
endocarditis.  They  frequently  extend  to  the 
mitral  endocardium,  and  particularly  is  this  the 
case  when  the  chordse  tendineje  of  the  anterior 
flap  of  the  mitral  are  ulcerated  through,  abundant 
vegetation  being  then  usually  present  on  the 
posterior  and  outer  part  of  the  wall  of  the  left 
auricle.  Occasionally  the  vegetations  extend  up- 
wards along  the  aorta  and  pulmonary  artery,  and 
sometimes  encroach  upon  the  orifices,  and  even 
spread  into  the  channels  of  the  coronary  vessels. 


Mural  malignant  endocarditis  without  involve- 
ment of  the  valves  is  almost  unknown.  Occasion- 
ally an  aneurysm  of  a  valve  is  produced.  Some- 
times foci  of  suppuration  occur  in  the  valves,  or 
small  abscesses  may  form  in  the  subendocai'dial 
and  myocardial  tissues.  In  this  way  cardiac 
aneurysm  or  even  penetration  and  rupture  of 
the  heart  may  result. 

Secondary  and  Associated  Lesions. — But  the 
lesions  noted  in  cases  of  malignant  endocarditis 
must  be  carefully  distinguished  accordingly  as 
they  (i.)  are  primary  and  have  preceded  the 
endocarditis,  or  are  (ii.)  secondary  and  due  to 
or  associated  with  it.  In  the  latter  cases  they 
will  usually  be  the  result  of  (1)  embolism  or 
(2)  toxic  absorption. 

The  secondary  lesions  include  infarction  of  the 
lungs,  spleen,  and  kidneys ;  cerebral  embolism 
and  softening ;  embolic  blocking  of  mesenteric 
vessels  or  peripheral  arteries ;  and  multiple 
hfemorrhages  into  the  skin,  serous  membranes, 
and  retina. 

Congestive  and  degenerative  states  of  various 
organs  are  common.  The  spleen  is  usually 
much  enlarged.  The  kidneys  also  frequently 
present  profound  tubular  changes.  Infarcts 
manifest  much  caprice  in  their  distribution.  It 
is,  however,  exceptional  for  the  secondary  embolic 
centres  to  become  the  seat  of  suppuration. 

Reference  to  some  of  the  conditions  noted  in 
the  65  fatal  Manchester  cases  may  not  be  with- 
out interest.    Infarction  occurred  in  34.  The 
spleen  was  involved  in  20,  the  kidneys  in  11, 
the  lungs  in  7.    In  one  instance  an  embolus 
blocked  the  right  middle  cerebral,  in  another 
the  femoral,  and  once  an  embolic  aneurysm  of 
the  coronary  artery  was  found.     Acute  lobar 
pneumonia  existed  in  12.    In  the  majority  of 
these  it  was  apparently  secondary,  and  possibly 
in  several  of  embolic  origin.    Hajmorrhage  into 
the  lungs  existed  in  a  number.    Acute  pleurisy 
was  marked  in  7,  and  in  3  empyema  had  occurred. 
Acute  pulmonary  tuberculosis,  with  extensive 
excavation  and  tuberculous  ulceration  of  the 
intestines,  was  met  with  once.     Acute  peri- 
carditis was  found  in  4,  and  old  adherent  peri- 
cardium also  in  4.    Peritonitis  was  present  in  3, 
one  of  these  being  evidently  tuberculous.  Gastric 
ulcer  of  recent  formation  occurred  once.    In  two 
instances  a  duodenal  ulcer  had  lead  to  death  from 
hsemorrhage.    In  another  case  intestinal  ulcera- 
tion existed,  possibly  of  embolic  origin.  Sup- 
purative cholecystitis  was  found  twice  ;  in  one  the 
gall-bladder  was  obstructed  by  old  inflammatory 
thickening,  but  no  calculi  were  present.  Hepatic 
abscesses  were  noted  once,  and  in  the  same  case 
there   was    extensive    abdominal  tuberculosis. 
Well-defined  hepatic  cirrhosis  was  present  in  at 
least  4.   Most  cases  had  a  more  or  less  "  nutmeg  " 
condition  of  the  liver.    Splenic  enlargement  was 
a  special  feature  in  53.    In  another  case  which 
had  appeared  during  life  to  be  one  of  "  splenic 
anaemia,"  though  there  had  been  prolonged  intei'- 
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mitteiit  pyrexia,  the  spleen  was  of  enormous  size. 
The  average  weight  in  55  cases  was  a  little  over 
16  oz.  The  great  variation  in  size  and  weight 
will  be  seen  from  the  following  figures  : — One 
weighed  70  oz.,  2  over  30  oz.,  15  between  20  oz. 
and  30  oz.,  24  between  10  oz.  and  20  oz.  In  a 
few  instances  the  spleen  was  not  appreciably 
enlarged  post-mortem.  Nephritis  mainly  of 
a  parenchymatous  type  existed  in  11  cases. 
"  Granular  "  kidney  was  met  with  once.  Acute 
septic  meningitis  was  noted  twice.  In  another 
case  puriform  fluid  was  found  witliin  the  lateral 
ventricles.  Cerebral  softening  existed  in  3,  in 
2  being  manifestly  of  embolic  origin.  Meningeal 
haemorrhages  occurred  twice.  Extensive  cerebral 
hfemorrhages  were  present  in  3,  and  in  only  one 
could  a  distinct  embolus  be  found.  Embolism 
of  the  femoral  occurred  once.  Pus  in  the  joints 
was  present  twice,  and  boils  were  also  noted  in 
2  cases. 

Morbid  Histology. — The  action  of  the  micro- 
organisms leads  to  changes  which  are  partly  (i.) 
necrotic,  but  iu  other  portions  (ii.)  inflammatory. 

Where  the  endocardium  is  far  removed  from 
vessels,  as  in  the  greater  part  of  the  valves,  unless 
sclerosed,  the  former  process  is  predominant,  but 
where  the  microbic  invasion  occurs  in  proximity 
to  vascular  regions  an  inflammatory  exudation 
speedily  follows. 

The  action  of  the  organisms  or  their  toxins 
leads  at  first  to  rapid  degeneration  and  later  to 
molecular  death  of  the  infected  tissues,  and  the 
cheniico-physical  changes  in  the  affected  part 
produce  clotting  over  the  diseased  structures. 
In  vascular  regions  extensive  inflammatory  exu- 
dation occurs.  The  leucocytes  are  collected 
sometimes  in  sufficient  numbers  to  constitute 
distinct  areas  of  suppuration.  In  less  acute  cases 
proliferation  of  the  connective-tissue  elements 
occurs.  The  endothelium  and  portions  of  the 
necrosed  tissue  are  readily  detached,  and  the 
projecting  celkilar  elements  becoming  the  seat 
of  deposits  of  fibrin  form  irregular,  soft  vegeta- 
tions. By  the  separation  of  the  dead  tissue  and 
the  detachment  of  the  vegetation  iilcers  are 
produced.  Ulceration  and  the  formation  of 
vegetations  are  usually  met  with  in  association. 

Suitable  staining  reagents  demonstrate  the 
presence  of  the  infecting  micro-organisms  in  the 
affected  parts. 

Post  -  mortem  examination  of  these  cases 
should  include  a  full  and  complete  bacterio- 
logical investigation  of  the  blood,  vegetations, 
splenic  pulp,  and  secondary  foci  when  present. 
Every  care  must  be  taken  to  prevent  any  extra- 
neous contamination.  Particulars  as  to  tech- 
nique will  be  found  in  the  ordinary  works  on 
bacteriology. 

Pathological  Chemistry. — Recent  researches 
have  shown  that  the  products  of  the  growth  of 
certain  organisms  taken  from  cases  of  infective 
endocarditis  are  of  the  nature,  the  one  of  a  pro- 
teid  consisting  of  proto-albumosc  and  deutero- 


albumose,  and  the  other,  a  non-proteid  body 
with  strong  acid  reaction. 

II.  Valvular  Affections 

Before  considering  the  various  morbid  condi- 
tions producing  inefficiency  of  the  individual 
valves,  reference  may  be  made  to  certain  general 
pathological  features  ;  for  it  is  only  by  the  pains- 
taking comparison  of  clinical  phenomena  with 
the  results  of  pathological  investigation,  that 
mere  vague  generalisations  or  inaccurate  deduc- 
tions can  be  successfully  overturned. 

Etiology. — The  precise  nature  of  the  influences 
predisposing  to  or  exciting  valvular  disease  is  in 
only  too  many  instances  far  from  clear.  In  some 
the  morbific  influence  operates  during  intra- 
uterine development. 

The  agencies  producing  valvular  disease  are 
frequently  so  combined  as  to  render  a  strict 
difl^erentiation  into  predisposing  and  exciting 
influences  impossible.  It  would  seem  that  in 
many  instances  a  distinctly  extraneous  agent  can 
only  exert  its  pathogenic  power  when  assisted  by 
intrinsic  conditions  tending  to  lower  the  general 
or  local  resistance  of  the  body,  or  to  increase  the 
physiological  work  of  the  part  affected.  Un- 
doubtedly infective  agents  hold  an  important 
position  as  excitants,  and  there  is  every  reason 
to  believe  that  toxic  bodies,  either  of  autogenetic 
or  heterogenetic  origin,  play  an  important  part 
in  the  etiology  of  valvular  disease  of  the  heart. 

Heredity. — Family  transmission  of  a  tendency 
to  valvular  disease  may  be  admitted  as  a  possi- 
bility, but  acting  probably  by  the  continuance 
of  constitutional  disease  or  hereditary  depravity 
of  tissue.  The  importance  of  the  vascular 
system,  and  with  it,  of  necessity,  the  central 
organ  in  relation  to  heredity,  cannot  be  doubted. 
The  family  connection  of  coronary  disease  and 
angina  pectoris  is  clearly  established.  States  of 
high  arterial  tension  also  seem  to  "run  in 
families,"  and  several  children  of  the  same 
parents  may  suffer  from  an  apparently  similar 
form  of  cardiac  inadequacy.  Race,  as  far  as  is 
known,  is  not  of  particular  etiological  import- 
ance. 

Sex  plays  a  determining  part,  as  indicated  by 
the  fact  that  mitral  stenosis  is  commonest  in 
women,  while  aortic  disease  is  most  fi-equent  in 
men.  This  influence  of  sex  would  seem  to  be 
mainly  dependent  on  exposure  to  exciting  condi- 
tions ;  thus  rheumatic  alTections  are  undoubtedly 
most  usually  met  with  in  females  ;  while  males, 
by  their  occupation  or  exposure  to  agencies  pro- 
ducing arterial  and  muscular  degenerative 
changes,  are  most  liable  to  valvular  defects 
from  an  aortitis  implicating  the  function  of  the 
valves  in  one  way  or  another. 

Age. — Valvular  defects,  as  already  indicated, 
may  originate  during  iutra-uterine  life.  During 
the  period  of  normal  development,  childhood, 
and  early  adult  life,  morbid  processes  of  an  in- 
flammatory nature,  and  usually  rheumatic  in 
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origin,  are  particularly  prone  to  affect  the  valves. 
Microbic  valvulitis,  or  an  endocarditis  dependent 
on  invasion  by  infective  organisms,  may  occur 
at  any  age,  but  is  most  frequent  in  adults. 
Auriculo  -  ventricular  valvular  defects  arising 
from  primary  muscle  failure  are  usually  met 
with  in  mature  subjects,  and  generally  at  what 
should  be  the  period  of  maximum  vigour.  In 
advanced  and  declining  years  the  aortic  valves 
are  peculiarly  prone  to  suffer  from  degenerative 
changes,  and  are  liable  to  be  involved  by  low 
inflammatory  and  degradation  processes  extend- 
ing to  them  from  adjacent  parts.  Thickening 
of  the  auriculo-ventricular  segments  is  not  in- 
frequently met  with  by  the  pathologist  when 
there  had  been  no  clinical  evidence  of  impair- 
ment of  their  action.  In  females  the  period  of 
sexual  activity,  with  its  elevations  of  arterial 
tension  and  the  strain  of  child-bearing,  is  of  con- 
siderable importance  in  advancing  a  valvular 
condition  practically  latent  to  one  associated 
with  marked  symptoms. 

Temperament  is  a  factor  which  may  be  con- 
sidered of  some  slight  etiological  importance  in 
accelerating  or  retarding  the  day  of  cardiac 
failure.  The  high  tension  engendered  by  worry 
is  apt  to  be  neglected. 

Previous  Disease.  —  As  already  indicated,  a 
valve  in  any  way  impaired,  either  by  congenital 
deficiencies  or  acquired  defects,  is  prone  to 
become  the  seat  of  further  morbid  processes, 
and  this  would  seem  to  be  particularly  the  case 
when  the  exciting  agent  is  of  an  infectious 
nature. 

Climate.  —  The  manifold  factors  included 
under  this  term  can  only  be  considered  of  im- 
portance in  so  far  as  they  influence  the  produc- 
tion of  diseases,  like  rheumatism,  which  are 
intimately  allied  with  morbid  processes  occur- 
ring in  the  valves.  The  relation  of  Bright's 
disease  to  climate  must  also  be  noted,  for  the 
connection  of  renal  affections  and  certain  forms 
of  cardiac  disease  is  a  close  one. 

Social  position  becomes  of  importance  in  in- 
fluencing exposure  to  definite  morbific  influences. 
The  inability  of  the  poor  to  obtain  a  livelihood 
without  hard  work  means  early  failure  to  many 
a  cardiac  cripple. 

Occupation  must  be  admitted  as  not  only  a 
predisposing  factor,  but  oftentimes  a  contri- 
buting influence.  The  importance  of  work 
necessitating  stress  and  strain  cannot  be  set 
aside.  Its  action  is  complex  :  sometimes  it  may 
act  through  sudden  injury,  but  more  frequently 
it  leads  to  valvular  deficiencies  by  the  establish- 
ment of  chronic  inflammatory  processes,  causing 
aortic  dilatation  or  direct  implication  of  the 
valves,  while  there  may  be  at  the  same  time 
muscle  failure  brought  about  by  coronary  inter- 
ference or  otherwise. 

Education,  or  rather  its  associated  methods, 
unfortunately  cannot  at  present  be  excluded 
from  the  group  of  predisposing  causes.  There 


is  reason  to  believe  that  mal-education,  at  least 
in  physical  procedures,  oftentimes  precipitates  a 
cardiac  breakdown  in  young  subjects,  who,  per- 
haps, with  slight  valvular  impairment  following 
rheumatic  endocarditis,  are  quite  unfitted  for 
specially  trying  forms  of  drill,  exercise,  or 
athletic  pursuits.  Still,  taken  altogether,  the 
influence  of  athletics  is  beneficial ;  the  good  out- 
weighs the  evil. 

Ilahits  are  of  importance,  as,  for  example, 
alcoholism,  sexual  excesses,  depraved  feeding, 
etc. ;  but  reference  to  these  will  be  found  in  the 
clinical  section. 

Exciting  Causes. — Among  the  specific  influ- 
ences productive  of  valvular  disease  rheumatism 
stands  out  pre  -  eminent.  As  to  its  precise 
nature  we  are  still  in  the  dark.  We  may  safely 
assert,  however,  that  by  the  prevention  of 
rheumatic  fever,  and  such  "  rheumatic  "  mani- 
festations as  choi'ea,  rheumatic  arthritis,  and 
"growing  pains,"  the  greater  number  of  chronic 
valvular  affections  would  be  effectually  banished. 
In  every  case  of  chronic  valvular  disease  a  history 
of  rheumatism,  or  the  so-called  "rheumatic" 
affections,  should  be  sought.  Several  of  the  in- 
fectious diseases  are  said  occasionally  to  give  rise 
to  progressive  valvular  endocarditis.  Possibly 
scarlet  fever  may  sometimes  so  act ;  but  even 
here  the  relation  to  rheumatism  must  not  be  lost 
sight  of,  for  there  are  several  quite  distinct 
forms  of  arthritis  met  with  in  scarlatina.  Septic 
and  other  organisms,  as  previously  indicated, 
may  establish  or  continue  valvular  disease,  and 
usually  such  proceed  more  or  less  rapidly  to  a 
fatal  issue  ;  but  some  pathologists  contend  that 
death  of  the  microbes  and  subsequent  cicatrisa- 
tion of  the  valves  occasionally  occur.  Such  a 
view  is  exceedingly  difiicult,  if  not  impossible, 
to  prove. 

Both  autotoxic  and  lieterotoxic  agents  seem 
capable  of  initiating  chronic  inflammatory  and 
degenerative  changes  in  the  fibrous  and  muscular 
elements  of  the  heart,  aiid  in  the  effects  of  which 
the  valves  may  possibly  participate.  Syphilis, 
gout,  and  Bright's  disease  must  here  be  men- 
tioned. Syphilis,  however,  although  acting 
disastrously  on  the  coats  of  the  aorta,  so  leading 
to  dilatation  and  valvular  incompetence,  does 
not  commonly  affect  the  valves  themselves.  One 
form  of  localised  supra-valvular  aortitis,  of  which 
we  have  met  with  several  examples,  is  probably 
syphilitic  in  origin,  and  has  a  special  tendency 
to  produce  obstruction  of  the  coronary  arteries 
and  extension  to  the  aortic  valves,  rendering 
them  incompetent.  Gout,  alcohol,  and  Bright's 
disease  probably  never  give  rise  to  valvular 
disease  directly.  Gout,  and  with  it  plumbism 
and  Bright's  disease,  are  of  course  associated 
with  high  arterial  tension  and  implication  of  the 
vascular  system,  and  thence  secondary  valve 
implication  or  incompetence  may  arise. 

The  etiological  importance  of  mechanical 
strain  has  already  been  insisted  upon,  and  direct 
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or  indirect  violence  must  also  be  admitted  as  a 
possible,  although,  under  normal  circumstances, 
most  unlikely  cause  of  valvular  deficiency. 

Morbid  Anatomy. — A  clear  comprehension  of 
the  gross  lesions  affecting  the  valves  of  the  heart 
will  do  much  to  simplify  the  clinical  manifesta- 
tions, and  to  elucidate  the  consequences  and 
associated  changes  of  valvular  disease. 

As  already  indicated,  the  valves  of  the  left 
chamber  of  the  heart  are  most  commonly  affected. 
It  is  usually  only  in  foetal  and  infective  endo- 
carditis that  the  right  side  is  alone  involved. 
In  simple  as  well  as  in  malignant  endocarditis 
both  sides  of  the  heart  may  suffer,  but  even 
then  the  involvement  of  the  left  is  usually  most 
extensive.  Double  auriculo-ventricular  stenosis 
is  not  very  rare,  but  when  met  with  the  left- 
sided  lesion  is  always  far  in  advance  of  that  of 
the  right. 

The  valves  may  suffer  primarily,  or  become 
impaired  only  secondarily.  The  exact  mechanical 
deficiency  predominant  may  be  more  or  less  of 
an  accident  pathologically  speaking,  and  between 
the  huge  orifice  of  a  highly  incompetent  mitral 
orifice  and  the  chink-like  lumen  of  an  extreme 
stenosis  almost  every  gradation  may  occur. 

Stenosis  of  an  orifice  is  produced  by  the 
thickening  and  contraction  of  the  valve  seg- 
ments, by  their  adherence  to  each  other,  to  the 
thickening,  shortening,  and  fusion  of  adjacent 
chordcC  tendinese,  by  deposition  of  lime  salts 
in  the  structure  of  the  valve  increasing  its 
rigidity,  preventing  close  apposition  of  seg- 
ments, and  forming  a  narrow  yet  possibly  ever 
open  door. 

Occasionally  aneurysmal  dilatation  of  the 
valves  also  produces  some  degree  of  obstruc- 
tion, but  this  is  not  so  frequently  the  case  as 
in  acute  endocarditis,  and  the  condition  is  rather 
a  pathological  curiosity  than  a  fact  of  practical 
importance. 

Incompetence  may  arise  from  defects  in  the 
valves  themselves  such  as  above  indicated,  or 
may  be  secondary  to  deficient  systolic  narrowing 
of  the  orifice  because  of  muscle  failure ;  or  in- 
efficiency of  contraction  of  the  musculi  papillares 
may  interfere  with  the  control  normally  given 
to  the  valves  by  the  chordae  tendinea^.  Indeed, 
in  considering  mitral  lesions  it  is  impossible  to 
eliminate  the  effects  of  associated  muscle  failure 
from  the  causes  at  work  in  the  production  of  the 
valvular  incompetence. 

Morbid  Histologij. — The  essential  features  of 
chronic  disease  of  the  valves  consist  in  the  pro- 
duction of  a  fibrous  cicatricial-like  tissue,  in 
which  calcareous  salts  are  peculiarly  prone  to 
be  deposited. 

C onset luenc ex  and  Associated  Changes. — The 
effects  of  valvular  disease  may  be  divided  into 
(i.)  intra-cardiac  and  (ii.)  extra -cardiac.  It  is 
only  necessary  to  mention  them  here  as  they 
are  referred  to  elsewhere. 

1.  Alteration  in  the  size,  weight,  shape,  and 


relative  proportions  of  the  different  parts  of  the 
heart. 

2.  Extension  of  sclerosis  to  the  adjacent  endo- 
cardium and  formation  of  localised  thickeninos 
and  irregularities. 

3.  In  some  instances  diminished  blood-supply, 
with  consequent  ana;mia  and  impaired  nutrition. 

4.  Disturbances  of  the  pulmonary  circulation. 

5.  Distension  of  the  venso  cavae  and  their 
tributaries. 

6.  Intra-cardiac  clotting  with  formation  of 
cardiac  thrombi. 

7.  Formation  of  emboli. 

8.  Htemorrhage  from  simple  engorgement  of 
vessels  apart  from  embolism. 

9.  Dropsy. 

10.  Blood-changes. 

Affections  op  the  Aortic  Valves  and 
Orifice 

Aortic  disease  dependent  on  valvular  lesion 
may  occur : 

1.  By  primary  involvement. 

(i.)  Of  acute  development, 
(a)  External  violence. 
{b)  Rupture. 

(c)  Malignant  endocarditis, 
(ii.)  Of  slow  development. 

(a)  Maldevelopment. 

(b)  Chronic  valvular  endocarditis. 

(c)  Degradation  processes. 

2.  By  secondary  involvement. 

(i.)  Of  acute  development. 

(a)  Extension  of  acute  aortitis. 
{b)  Extension  of  malignant  endo- 
carditis, 
(ii.)  Of  slow  development. 

(a)  Extension  of  chronic  aortitis. 
(6)  Extension    of    chronic  endo- 
carditis. 

Etiology. — Disease  of  the  aortic  region  of  the 
heart  impairing  the  efficiency  of  the  valves  is 
essentially  an  affection  of  adult  men,  although, 
of  course,  it  is  not  infrequently  met  with  in 
young  subjects  of  both  sexes  in  the  form  of  an 
infective  endocarditis,  or  as  a  consequence  of  a 
rheumatic  affection. 

It  is  the  aortic  valves  which  are  most  markedly 
exposed  to  and  deteriorated  by  the  stress  and 
strain  of  excessive  or  unregulated  physical 
exertion.  Under  such  circumstances  disease  of 
the  aorta  has  generally  preceded  the  crippling 
of  the  valve  segments,  and  having  accomplished 
their  incompetence  by  causing  dilatation  of  the 
vessel  by  virtue  of  impaii'ing  its  elasticity,  and 
throwing  strain  upon  it  during  the  ventricular 
systole.  A  rheumatic  affection  of  the  aortic 
valves  is  usually  met  with  in  association  with 
involvement  of  the  mitral  segments,  but  in  a 
certain  number  of  instances  the  aortic  valves 
are  the  only  ones  seriously  impaired.  In  the  pro- 
duction of  the  crippling  sclerosis  which  accounts 
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for  such  a  large  number  of  cases  of  aortic  de- 
ficiency in  addition  to  strain,  gout  and  Bright's 
disease  are  often  said  to  be  of  etiological  im- 
portance, but  they  are  so  probably  only  through 
the  influence  of  vascular  pathological  states. 
Certainly  sclerotic  valves  are  commonly  met 
with  in  subjects  who  have  never  experienced 
the  toxic  influences  of  gout  nor  suffered  from 
Bright's  disease,  while  on  the  other  hand  chronic 
endocarditis  probably  never  occurs  as  a  direct 
consequence  of  these  states.  Malaria  has  been 
€redited  with  being  instrumental  in  establishing 
a  chronic  aortitis.  All  conditions  inducing  high 
arterial  tension  must  be  considered  as  agencies 
making  for  strain  of  the  aortic  valves.  Such 
occupations  as  those  of  miner,  collier,  smith, 
soldier,  and  the  like,  undoubtedly  predispose  to 
aortic  disease.  Syphilis,  however,  must  also  be 
admitted  as  a  factor  in  some  of  these  cases. 

External  violence  and  strain  may,  under  ex- 
ceptional circumstances,  lead  to  sudden  rupture 
of  an  aortic  valve.  In  some  of  the  recorded  cases 
there  is  reason  to  believe  tearing  occurred  in  a 
valve  already  weakened  by  existing  disease.  The 
valvular  laceration  occurs  during  severe  muscular 
exertion,  and  is  immediately  followed  by  more  or 
less  cardiac  pain  and  distress,  and  tisually  marked 
dyspnoea. 

Extensive  mechanical  defects  often  result  from 
malignan t  endocarditis.  The  abundant  llocculent 
vegetations  may  tend  to  occlude  the  orifice,  or 
the  formation  of  a  valvular  aneurysm  may  pro- 
duce a  degree  of  obstruction,  but  more  frequently 
extensive  ulceration  leads  to  a  rapidly  established 
incompetence  permitting  of  free  regurgitation. 

Maldevelopment  or  disease  during  intra- 
uterine life  is  a  rare  cause  of  aortic  disease. 

It  is  well  to  note  that  it  is  by  no  means  rare 
to  find  a  thin  fringe  of  fine  bead-like  vegetations 
in  a  rheumatic  case  along  the  ventricular  aspect 
of  the  cusps,  which  during  life  had  presented  no 
clinical  evidences  of  mechanical  deficiency. 

Chronic  aortitis  is  one  of  the  most  prolific 
agencies  by  which  aortic  valvular  disease  is 
produced.  From  the  clinical  point  of  view  the 
actual  form  of  aortitis  is  of  comparatively  little 
importance.  Most  frequently  it  is  of  an  athero- 
matous variety.  The  aortitis  deformans  may 
lead  to  incompetence  without  directly  involving 
the  valve  segments  by  producing  dilatation  of 
the  aorta,  and  ultimately  an  increase  in  the  size 
of  the  aortic  ring,  but  often  there  is  also  stiffen- 
ing and  thickening  of  the  cusps. 

Reference  may  here  be  made  to  a  special  form 
of  aortic  disease  leading  to  a  certain  degree  of 
incompetence,  and  usually  producing  consider- 
able impairment  of  the  cardiac  nutrition  by 
narrowing  the  orifices  of  the  coronary  arteries. 
The  condition  involves  most  markedly  the  aorta 
immediately  above  the  valves.  It  consists  of  a 
chronic  localised  aortitis,  and  occurs  usually  in 
patches,  the  borders  having  often  an  undulating 
or  serpiginous  outline  very  suggestive    of  a 
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syphilitic  process.  In  the  cases  we  have  ex- 
amined, however,  no  very  distinct  syphilitic 
lesions  could  be  detected  elsewhere  in  the  body. 
In  the  case  of  a  young  woman  where  this  con- 
dition existed,  and  where  angina  pectoris  was  a 
prominent  symptom,  pelvic  inflammation  had 
existed,  and  there  were  other  reasons  to  believe 
syphilitic  infection  had  occurred. 

Morbid  Anatomy. — Brief  reference  may  be 
made  to  the  lesions  found  : — ■ 

1.  In  Aortic  Incompetence. — In  cases  of  aortic 
regurgitation  due  to  chronic  endocarditis  and 
sclerosis  of  the  valve  segments,  conditions  are 
found  which  in  most  instances  are  the  result  of 
an  association  of  processes.  There  is  also  often- 
times considerable  variation  in  the  seat  and 
extent  as  well  as  in  the  predominant  character 
of  the  morbid  conditions. 

In  some  instances  the  portion  of  the  cusp 
nearest  the  base  of  attachment  is  indurated,  and 
it  may  be  contracted  while  the  remaining 
j^ortion  is  practically  uninvolved.  Here  the 
normal  part  may  be  retroverted  or  doubled 
backwards  towards  the  ventricular  cavity  in 
consequence  of  the  failure  of  the  segments  by 
approximation  to  sustain  the  aortic  blood-pressure 
during  diastole. 

Sometimes  the  segments  are  merely  uniformly 
indurated.  They  may  be  irregularly  thickened, 
puckered,  and  extensively  deformed.  Often- 
times the  distortion  more  particularly  affects  the 
free  edges  of  the  flaps,  which  may  be  rounded 
and  everted  or  rolled  towards  the  base  of  the 
aorta.  Occasionally  one  of  the  cusps  appears  as 
though  dragged  away  from  its  attachment,  and 
droops  ventricle-wards.  Adhesions  are  some- 
times formed  between  adjacent  flaps,  and  when 
these  are  broken  through  a  large  pouch  may  be 
formed  by  the  combined  cusps.  We  have  met 
with  distinct  aneurysmal  pouching  in  a  sclerosed 
valve. 

In  many  of  the  cases  where  calcification  of  the 
valves  is  a  conspicuous  feature  the  aorta  is 
practically  healthy.  This  would  seem  to  in- 
dicate that  the  valves  had  been  affected  primarily. 
When  of  rheumatic  origin  there  is  a  particular 
disposition  to  the  deposition  of  lime  salts.  In 
the  past  there  has  been  too  great  a  tendency  to 
consider  calcareous  infiltration  as  evidence  of  the 
process  loosely  termed  "  atheroma." 

Where  calcification  is  a  conspicuous  feature, 
it  is  well  to  observe  that  the  deposit  of  lime  salts 
is  often  not  limited  to  the  valves,  but  may  be 
abundant  in  the  infra-valvular  portion  of  the 
septum  and  in  the  anterior  segment  of  the  mitral. 

Incompetence  may  arise  from  dilatation  of  the 
aortic  ring  without  any  distinct  involvement  of 
the  valve  segments  themselves. 

2.  In  Aortic  Stenosis.  —  Chronic  rheumatic 
endocarditis  is  particularly  influential  in  leading 
to  aortic  stenosis. 

Pure  cases  of  aortic  stenosis  are  by  no  means 
common,  although  a  certain  degree  of  obstruction 
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exists  in  a  large  number  of  the  cases  in  which 
incompetence  is  the  conspicuous  lesion. 

Aortic  stenosis  is  always  due  to  valvular 
disease.  The  actual  lesion  presents  considerable 
variation  in  its  exact  form,  seat,  and  extent. 

Sometimes  the  whole  of  the  cusps  are  so  in- 
filtrated with  lime  salts  as  to  be  separately  in- 
distinguishable, and  form  a  calcified  ring,  in  the 
centre  of  which  is  a  mere  chink  of  a  lumen.  Or 
the  valves  may  be  thickened,  fused  one  to  the 
other  so  as  to  constitute  a  kind  of  funnel  with 
its  narrow  end  or  apex  jDrojecting  into  the  aorta. 

Frequently  the  segments  are  irregularly  in- 
volved. In  some  cases  where  there  is  abundant 
deposition  of  lime  salts,  intervening  portions  of 
fairly  healthy  valve  tissue  may  sometimes  be 
observed.  Commonly  the  valves  are  thickened 
and  rigid,  coherent,  and,  according  to  some 
pathologists,  rendered  rough  by  the  calcification 
of  adherent  thrombi,  the  lumen  being  often  so 
narrow  as  to  barely  admit  a  goose-quill. 

3.  Aoj-tic  Incom-petence  ibith  Stenosis. — From 
what  has  already  been  said  it  will  be  clear  from 
the  pathological  necessities  of  the  case  that 
mixed  or  combined  conditions  must  occur.  Such 
is  commonly  the  case.  In  a  considerable  number 
of  instances  where  incompetence  is  the  conspicu- 
ous clinical  feature  some  degree  of  aortic  obstruc- 
tion will  be  found  post-mortem. 

Affections  of  the  Mitral  Valves 

The  nature  of  the  processes  leading  to  de- 
ficiency of  the  mitral  valves  does  not  differ  from 
those  already  described  as  occurring  in  valves 
generally,  or  in  the  aortic  segments  in  particular. 
It  will,  therefore,  only  be  necessary  to  refer  to 
points  of  special  practical  importance.  The 
following  forms  of  mitral  disease  may  be  dis- 
tinguished : — 

1.  Mitral  stenosis. 

2.  Mitral  stenosis  with  incompetence. 

3.  Mitral  incompetence. 

Although  doubtless  in  most  cases  in  some 
stage  of  a  chronic  primary  valvular  disease  of 
the  mitral  segments  combined  mechanical  defects 
occur,  yet  for  purposes  of  practical  discrimina- 
tion, as  well  as  for  convenience  of  grouping  and 
description,  the  above  three  classes  may  be 
recognised.  It  may,  nevertheless,  be  best  to 
add  at  once  that  in  nearly  all  cases  of  mitral 
stenosis  incompetence  of  a  greater  or  less  degree 
takes  place  sooner  or  later. 

Mitral  Stenosis. — Left  auriculo-ventricular 
obstruction  forms  one  of  the  most  important  of 
tlie  organic  diseases  of  the  heart.  It  occurs  in 
the  majority  of  cases  associated  with  some  in- 
competence. 

Etiology.  —  Mitral  stenosis  is  particularly 
common  in  females,  although  met  with  also  in 
a  considerable  number  of  males.  While  often 
not  coming  under  medical  observation  till  adult 
life,  and  sometimes  not  until  the  latter  part  of 


middle  life,  the  condition  is  generally  initiated 
at  an  early  age  ;  the  largest  number  of  cases  are 
met  with  before  the  age  of  thirty.  The  great 
majority  of  cases  are  due  to  a  chronic  endo- 
carditis. Sometimes  this  would  seem  to  arise  as 
an  acute  condition.  Rheumatic  fever  or  chorea 
are  the  common  antecedents.  In  some  instances 
no  definite  excitant  can  be  detected.  Where  no 
distinct  rheumatic  history  is  forthcoming  careful 
inquiry  will  frequently  elicit  some  reference  tO' 
"  growing  pains  "  or  chorea. 

In  some  very  rare  instances  mitral  obstruction 
has  been  dependent  on  the  abundant  formation 
of  vegetations,  or  the  intrusion  of  a  so-called 
cardiac  polypus  or  tumour. 

Morbid  Anatomy.  —  Mitral  stenosis  is  the- 
result  of  very  conspicuous  organic  changes  in. 
the  valves.  The  auriculo-ventricular  ring  and 
the  structures  in  immediate  connection  may  be 
involved.  Occasionally  the  narrowing  of  the 
mitral  orifice  appears  to  be  mainly,  and  accord- 
ing to  some  even  entirely  due  to  an  induration 
with  contraction,  and  sometimes  calcareous  de- 
position in  the  fibrous  ring  encircling  the 
auriculo-ventricular  orifice  and  the  base  of  the 
valve,  as  well  as  in  the  immediately  adjacent 
muscular  tissue.  Most  usually  the  stenosis  is 
due  to  extensive  changes  in  the  valve  segments. 
The  sclerosis  and  cicatricial  formation  is  appar- 
ently the  result  of  a  chronic  inflammatory  process.. 
The  A'alve  segments,  and  usually  the  anterior  or 
aortic  cusp  is  the  one  principally  involved,  are 
much  thickened,  of  firm  and  oftentimes  cartila- 
ginous consistency,  and  frequently  puckered, 
shrunken,  or  otherwise  deformed.  A  variable 
degree  of  calcareous  infiltration  is  of  common 
occurrence.  The  chordfe  tendinese  are  usually 
greatly  thickened,  very  rigid,  shortened,  and 
often  fused  or  firmly  adherent  in  their  course  to- 
the  valves,  forming  stiff"  ridges  of  dense  fibrous 
tissue,  or  actually  incorporated  into  the  sclerosed 
funnel.  The  apices  of  the  musculi  papillares 
are  frequently  converted  into  dense  white  cartila- 
ginous-like tissue.  The  lumen  of  the  auriculo- 
ventricular  orifice  is  of  course  narrowed.  A 
normal  adult  mitral  orifice  should  readily  admit 
two  finger-tips.  A  stenosed  mitral  orifice  fre- 
quently will  only  allow  of  the  insertion  of  the 
tip  of  the  forefinger,  and  sometimes  the  degree 
of  stenosis  is  still  greater. 

According  to  the  structural  deformity  two 
forms  of  mitral  stenosis  have  been  described  : 
(i.)  the  button-hole  form,  and  (ii.)  the  fiuinel- 
shaped  variety.  In  the  former  the  mitral  orifice 
presents  the  appeai'ance  when  viewed  from  its 
auricular  aspect  of  a  slit  in  a  tough  and  rigid 
diaphragm.  In  the  latter  the  contracted  cusps, 
with  fused  chordio  tendinea;  projecting  ventricle 
wards,  give  the  aspect  of  that  of  a  funnel. 
Often,  however,  what  looks  like  a  button-hole 
variety  when  viewed  from  above  will  assume 
a  more  or  less  typical  funnel-shape  appearance 
when  viewed  from  below.    There  would,  there- 
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fore,  seem  to  be  no  clear  pathological  reason 
or  clinical  advantage  in  insisting  on  this  some- 
what artificial  division. 

It  is  well  to  remember  that  in  many  cases  of 
mitral  stenosis  the  natural  seat  of  the  auriculo- 
ventricular  orifice  is  shifted,  and  instead  of  being 
on  a  level  with  the  base  of  the  valve  segments, 
is  lowered  to  a  position  at  the  apex  of  the 
funnel-shaped  rigid  valve. 

Still  further,  the  obstruction  is  occasionally 
increased  by  the  formation  of  thrombi  on  the 
aricular  surface  of  the  sclerosed  valve,  or  by 
pendulous  coagula  from  the  left  auricle. 

The  results  of  this  lesion  on  the  general 
circulation  have  already  been  sufficiently  de- 
scribed, and  certain  of  the  local  effects  will  be 
referred  to  presently  when  considering  hyper- 
trophy and  dilatation,  so  that  it  is  only  necessary 
here  to  mention  the  more  conspicuous  intra- 
cardiac consequences  and  associations.  Naturally 
the  chief  stress  of  mitral  stenosis  falls  on  the 
left  auricle,  which,  according  to  the  stage  of  the 
lesion,  presents  variable  degrees  of  hypertrophy 
and  dilatation. 

There  is  also  considerable  increase  in  the  size 
of  the  right  ventricle,  the  hypertrophy  of  its 
walls  and  prominence  of  its  infundibulum  being 
usually  most  conspicuous. 

In  the  early  stages  hypertrophy  is  the  chief  if 
not  sole  feature,  but  in  old-standing  cases,  where 
a  certain  amount  of  mitral  incompetence  has 
existed  with  progressive  heart  failure,  more  or 
less  dilatation  is  usually  found  at  the  autopsy. 
Possibly  some  degree  of  incompetence  has  much 
to  do  with  this.  The  auricular  appendix  is  often 
blocked  by  firm  thrombi,  and  the  cavity  of  the 
auricle  generally  contains  much  a.m.  and  p.m. 
blood-clot. 

Theoretically  it  might  be  considered  that  the 
left  ventricle  should  show  but  little  alteration, 
or  even  be  diminished  in  size,  but  generally 
when  examined  post-mortem  it  presents  some 
de  gree  of  dilatation,  and  not  infrequently  distinct 
hypertrophy. 

Mitral  Incompetence. — In  the  normal  heart 
the  mitral  valve  effectually  prevents  any  com- 
munication between  the  left  ventricle  and  the 
left  auricle  during  the  systole  of  the  former. 

Two  distinct  forms  of  mitral  incompetence, 
essentially  different  in  etiology  and  mechanism, 
although  presenting  many  clinical  features  in 
common,  can  be  recognised  : — 

( i . )  Incompetence  from  primary  valvular  d  isease. 

(ii.)  Incompetence  from  muscular  failure. 

Etiology. — According  to  the  form  of  mitral 
incompetence,  two  chief  groups  of  etiological 
agents  are  to  be  sought : — 

1.  That  in  which  the  curtains  of  the  mitral 
valve  or  their  tendinous  cords  are  affected. 

(i.)  Infective  Endocarditis. — The  rapidly  de- 
veloped and  often  very  extensive  and  destructive 
character  of  this  malignant  inflammatory  process 
has  already  been  indicated.  The  mitral  segments, 


like  the  aortic,  frequently  suffer,  and  very  exten- 
sive incompetence  may  be  established,  and  that 
so  speedily  as  often  to  give  little  opportunity  for 
any  effective  compensatory  changes. 

(ii.)  Simple  acute  endocarditis,  generally  of 
rheumatic  order,  although  often  considered  as 
giving  rise  to  regurgitation,  probably  often 
allows  of  such  rather  from  the  associated  muscle 
failure  than  the  actual  changes  occurring  in  the 
valve  segments — at  least  the  muscle  failure 
assists  in  the  result. 

(iii.)  Chronic  endocarditis,  the  consequence 
usually  of  rheumatism  as  already  explained,  not 
only  leads  to  deformities,  but  is  apt  to  produce 
loss  of  mobility,  and  a  deterioration  of  the 
structures  as  an  efficient  mechanical  valve. 
Although  sclerosis  of  the  mitral  tends  to  produce 
incompetence,  and  that  perhaps  at  a  compara- 
tively early  stage  in  the  cardiac  history,  yet  in 
many  instances  the  degree  of  compensation  has 
been  such  that  the  case  does  not  come  under 
medical  observation  until  the  mitral  orifice  has 
been  considerably  stenosed,  and  the  then  marked 
regurgitation  is  obviously  occurring  through  an 
obstructed  orifice.  In  all  probability,  however, 
some  degree  of  regurgitation  invariably  occurs 
before  the  development  of  stenosis. 

(iv.)  Traumatic  influences  are  said  to  be 
capable  of  establishing  sufficient  injury  to  the 
mitral  valve  as  to  produce  incompetence,  but  it 
is  difficult  to  obtain  evidence  in  favour  of  such 
an  assertion. 

2.  That  in  which  the  valve  curtains  are 
normal,  but  changes  in  the  muscle  substance 
lead  to  a  widening  of  the  mitral  orifice.  In 
advanced  cases  probably  also  some  yielding  of 
the  structures  forming  the  auriculo- ventricular 
ring  may  occur. 

Mitral  regurgitation  from  such  causes  may  be 
of  almost  any  degree  of  severity.  In  some  the 
enlargement  of  the  mitral  orifice  is  slight  and 
temporary,  in  others  it  is  enormous  and  per- 
sistent. One  group  may  be  relatively  curable  ; 
another  incurable  and  incapable  of  lasting 
amelioration. 

All  conditions  leading  to  a  lowering  of  the 
nutrition  of  the  cardiac  muscle  are  to  be  con- 
sidered instrumental  in  the  production  of  this 
form  of  mitral  insufficiency.  Among  such  are 
the  following :  (i.)  Febrile  states ;  (ii.)  Toxic 
conditions  ;  (iii.)  Ansemic  aff"ections  ;  (iv.)  Local 
inflammatory  degenerative  or  other  abnormal 
processes  affecting  the  myocardium ;  (v.)  Some 
chronic  wasting  diseases. 

It  may  be  well  here  to  point  out  more  ex- 
plicitly that  the  toxjemic  influence  of  many  of 
the  infectious  diseases  on  the  cardiac  muscle 
may  be  such  as  to  effect  marked  mitral  insuf- 
ficiency. Rheumatism,  also,  although  attacking 
the  endocardium  in  chief  degree,  can  sometimes 
produce  such  myocardial  enfeeblement  as  will 
lead  to  a  considerable  amount  of  dilatation,  and 
amply  to  account  for  signs  of  mitral  incom- 
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petence.  The  importance  of  muscular  strain  in 
such  states  as  those  above  indicated,  or  indeed 
in  any  condition  of  cardiac  debility,  is  self- 
evident. 

Mitral  incompetence  due  to  gross  lesion  of  the 
valve  itself  is,  of  course,  strictly  speaking,  in- 
ciirable,  although  adequate  cardiac  action,  if 
compensation  be  established,  may  be  maintained 
for  years.  Incompetence  from  muscle  failure, 
on  the  other  hand,  may  be  to  all  intents  and 
purposes  curable,  provided  that  the  influences 
productive  of  the  muscle  failure  can  be  removed 
and  the  state  of  normal  nutrition  re-established. 

Morbid  Anatomy. — As  already  indicated,  two 
distinct  classes  are  to  be  recognised : — (i.)  Incom- 
petence from  primary  valvular  defect;  (ii.) 
Incompetence  from  muscular  weakness. 

The  valvular  defects  are  such  as  have  been 
previously  described.  They  consist  of  a  thicken- 
ing, puckering,  and  shrinking  of  the  curtains 
of  the  mitral,  with  usually  more  or  less  shorten- 
ing, thickening,  and  induration  of  the  tendinous 
cords.  In  a  very  considei'able  number  of  the 
cases  which  clinically  presented  the  classic 
indications  of  mitral  incompetence  narrowing  of 
the  mitral  orifice  is  found. 

The  muscle  failure  may  manifest  itself  patho- 
logically by  dilatation  of  the  ventricular  cavity 
and  simple  enlargement  of  the  auriculo-ventri- 
cular  orifice,  but  these  conditions  will  be  best 
referred  to  later. 

Affections  of  the  Pulmonary  Valves 

Lesions  limited  to  the  pulmonary  valves  and 
orifice  are  rare.  Sometimes,  however,  the 
pulmonary  artery  and  valves  are  involved  in 
association  with  or  secondary  to  affections  of  the 
left  side  of  the  heart. 

Two  conditions  are  of  clinical  importance  : — 

(i.)  Pulmonai-y  stenosis ;  (ii.)  Pulmonary  in- 
competence. 

Pulmonary  Stenosis.  —  Obstruction  at  the 
pulmonary  orifice  may  be  of  (i.)  congenital 
origin,  or  (ii.)  acquired  subsequent  to  birth. 

Congenital  pulmonary  stenosis  constitutes  one 
of  the  commonest  varieties  of  cardiac  malforma- 
tion. It  is  frequently  associated  with  imperfec- 
tion of  the  auricular  and  ventricular  septa  and 
patency  of  the  ductus  Botalli.  All  degrees  may 
be  met  with  up  to  complete  occlusion  of  the 
orifice  and  atresia  of  the  pulmonary  artery. 

It  is  often  difficult,  both  clinically  and  patho- 
logically, to  distinguish  between  a  stenosis  of 
congenital  or  acquired  origin. 

Primary  pulmonary  stenosis,  arising  subse- 
quent to  birth,  is  exceedingly  rare.  AVhen  met 
with  it  is  usually  dependent  on  old  endocarditis 
of  rheumatic  nature.  In  not  a  few  of  the 
recorded  cases  the  etiology  has  been  obscure. 

The  valves  are  thickened,  often  rigid,  and 
even  infiltrated  with  lime  salts.  The  edges  of 
the  cusps  may  be  fused  and  a  funnel-shaped 
channel  so  produced,  the  ape.x  directed  upwards 


towards  the  pulmonary  artery.  The  orifice  may 
be  diminished  to  a  mere  slit.  Vegetations  may 
be  present,  and  so  still  further  narrow  the 
orifice. 

Occasionally  in  malignant  endocarditis  large 
fungating  vegetations  form  on  the  pulmonary 
cusps  and  partially  obstruct  the  orifice. 

Obstruction  has  been  met  with  at  a  point 
beneath  the  pulmonary  valves.  The  walls  of 
the  conus  arteriosus  are  thickened,  rigid,  and 
contracted,  as  from  old  ventricular  endocarditis. 
There  may  be  recent  vegetations  about  the 
indurated  region. 

Obstruction  has  also  been  known  to  arise  from 
chronic  atheroma  of  the  pulmonary  arteiy. 

In  all  cases  of  pulmonary  stenosis  the  right 
ventricle  will  be  found  hypertrophied,  and 
usually  with  its  cavity  dilated. 

The  pulmonary  artery,  as  already  indicated, 
while  generally  involved  in  the  congenital  cases 
of  stenosis,  does  not  usually  present  much  change 
in  the  acquired  form. 

Pulmonary  Incompetence. — Incompetence  of 
the  pulmonary  valves  may  arise  from  the  follow- 
ing causes  : — 

(i.)  Primary  disease  of  the  valve  segments. 
This  may  occur :  (a)  in  pulmonary  stenosis ; 

(b)  chronic  endocarditis  and  sclerosed  conditions 
of  the  sigmoid  cusps  unassociated  with  stenosis  ; 

(c)  in  malignant  endocarditis ;  and  {d)  in  the 
very  doubtful  cases  of  laceration  from  trauma. 

(ii.)  Secondary  involvement  of  the  valve  :  in 
{a)  dilatation  of  the  pulmonary  artery ;  (6) 
pressure  on  the  orifice  and  valves  from  without 
as  very  exceptionally  in  aortic  aneui-ysm. 

It  will  thus  be  seen  that  the  mechanical 
defect  of  pulmonary  leakage  may  arise  from 
several  causes.  In  some  instances  the  condition 
is  undoubtedly  of  congenital  origin,  but  it  is 
then  usually  associated  with  obstruction  of  the 
orifice. 

Probably  the  so-called  simple  pulmonary 
endocarditis  is  of  rheumatic  origin.  In  not  a 
few  cases,  however,  of  advanced  aortic  and 
mitral  disease  we  have  found  a  certain  degree 
of  induration  of  the  pulmonary  segments,  and 
it  seems  quite  feasible  to  believe  that  this 
thickening  is  due  to  excessive  pressure,  and  is 
allied  to  atheromatous  disease  of  the  aorta. 

Simple  valvular  disease  of  the  pulmonary 
cusps  presents  the  usual  appearances  of  a 
chronic,  inflammatory,  and  degenerative  process. 
The  segments  are  indurated,  puckered,  and  do 
not  approximate,  but  allow  of  free  leakage. 

The  right  ventricle  and  right  auricle  become 
hypertrophied  and  dilated.  The  pulmonary 
artery  may  be  normal  in  size,  dilated,  or  even 
contracted  in  some  cases. 

A  relative  or  functional  incompetency  of  the 
pulmonary  valves  may  occur  as  a  natural 
adaptation,  as  in  cases  of  persistent  high  pul- 
monary pressure. 

In  advanced  mitral  stenosis,  however,  the 
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pulmonary  artery  is  more  or  less  constantly 
distended,  and  dilatation  occurring,  may  allow 
of  regurgitation  through  the  pulmonary  orifice. 
In  such  cases,  also,  the  pulmonary  artery  may 
be  atheromatous. 

Affections  of  the  Tricuspid  Valves 

Primary  or  isolated  lesions  of  the  right 
auriculo-ventricular  valves  are  exceedingly  rare, 
while  secondary  impairment  of  their  mechanical 
action  is  met  with  in  the  greater  number  of 
cardiac  oases. 

During  foetal  development  malformations 
and  inflammatory  processes  are  more  liable  to 
involve  the  tricuspid  than  the  mitral  valves, 
but  after  birth,  although  the  tricuspid  may 
suffer  in  connection  with  or  secondary  to  the 
other  valves,  a  lesion  limited  to  them  is  quite 
exceptional. 

The  morbid  conditions  may  be  divided  into 
(i.)  Tricuspid  stenosis  and  (ii.)  Tricuspid  incom- 
petence. When  the  former  exists  the  latter  is 
also  usually  present. 

Tricuspid  Stenosis. — Tricuspid  obstruction 
ranks  amongst  the  rare  forms  of  valvular  lesion. 
The  greater  number  of  recorded  cases  have 
occurred  in  females.  The  age  at  death  is  usually 
between  20  and  30.  It  is  often  said  to  be  of 
congenital  origin,  but  of  this  we  have  grave 
doubts.  In  most  instances  it  is  associated  with 
mitral  stenosis.  As  a  general  rule  the  degree 
of  stenosis  of  the  tricuspid  is  much  less  than 
that  of  the  mitral.  In  most  of  these  cases  the 
involvement  would  seem  to  be  coincident  and 
dependent  on  rheumatism.  Tricuspid  stenosis 
is  also  said  to  arise  as  a  secondary  lesion  from 
inflammatory  processes  set  up  by  back-pressure 
acting  through  the  pulmonary  circviit.  It  is 
probable  that  this  is  never  the  case. 

The  morbid  anatomy  of  the  stenosed  tricuspid 
is  almost  identical  with  that  of  the  similarly 
aff"ected  mitral,  and  hence  does  not  call  for  any 
detailed  description.  The  cusps  are  thickened, 
contracted,  more  or  less  adherent  to  one  an- 
other, deformed,  and  sometimes  connected  into 
a  funnel-shaped  structure  with  induration  and 
adhesion  of  the  chordaj  tendinese,  and  the 
orifice  thereby  greatly  narrowed.  Vegetations 
may  still  further  obstruct  the  orifice,  and 
abundant  deposition  of  lime  salts  may  add  to 
the  rigidity  of  the  sclerosed  tissues. 

The  secondary  results  have  already  been 
sufficiently  indicated,  and  need  not  be  fui'ther 
dwelt  on,  except  to  point  out  that  the  greater 
part  of  the  changes  found  in  the  chambers  of 
the  right  heart  are,  generally  speaking,  due 
rather  to  the  usually  present  and  more  im- 
portant mitral  stenosis  than  the  tricuspid 
lesion. 

Tricuspid  Incompetence.  —  Insufficiency  of 
the  tricuspid  valves,  allowing  of  regurgitation, 
is,  as  above  indicated,  a  common  valvular  defect. 
Indeed,  in  states  of  over-distension,  such  as 


may  occur  in  the  course  of  violent  exertion,  a 
leakage  or  "  safety-valve "  action  may  be  con- 
sidered as  physiological. 

For  practical  purposes,  therefore,  it  is  all- 
important  to  differentiate  cases  into  two 
groups  : — 

(i.)  Tricuspid  regurgitation  arising  from 
muscle  failure  of  the  heart  and  independent  of 
lesion  in  the  structure  of  the  valves. 

(ii.)  Tricuspid  regurgitation  dependent  on 
morbid  conditions  of  the  valve  segments. 

Where  the  latter  exists,  the  influence  indi- 
cated in  the  former  is  only  too  apt  to  be  sooner 
or  later  superadded. 

Tricuspid  regurgitation  from  relaxation  or 
stretching  of  the  fibrous  ring  constituting  the 
base  of  the  valve  imdoubtedly  occurs,  but 
usually  has  been  for  long  preceded  by  asthenic 
or  distinctly  morbid  affections  of  the  muscular 
substance.  Conditions  of  degeneration,  inflam- 
mation, or  like  states  impairing  the  contractile 
power  of  the  cardiac  walls  and  papillary  muscles, 
arise  from  a  variety  of  agencies,  as  already 
indicated,  and  hence  it  is  easy  to  understand 
how  tricuspid  incompetence  may  be  consecu- 
tive to  many  different  diseases  and  dissimilar 
lesions. 

It  is  necessary  also  to  insist  on  the  paramount 
importance  of  influences  acting  on  the  muscle 
of  the  right  ventricle  through  the  pulmonary 
system.  This  arises  either  from  local  morbid 
conditions  of  the  lungs,  such  as  chronic  bron- 
chitis, emphysema,  fibrosis,  and  the  like,  or 
from  backworking  of  the  effects  of  left-sided 
lesions  and  conditions  of  high  arterial  tension 
such  as  occurs  in  chronic  Bright's  disease. 

But  in  a  considerable  number  of  the  cases 
of  tricuspid  incompetence  there  is  a  distinct 
alteration  in  the  valve  segments.  In  one  class 
the  cusps  will  be  found  thickened,  puckered, 
shrunken,  and  with  induration  of  the  chordte 
tendinese,  and  possibly  calcareous  deposition. 
Usually  the  mitral  will  also  be  involved  to  a 
greater  extent,  and  frequently  the  aortic  cusps. 
Here  the  valvular  crippling  is  dependent,  in 
the  great  majority  of  cases  that  are  not  con- 
genital, on  rheumatism  or  chorea. 

Atheroma  is  sometimes  said  to  involve  the 
tricuspid  valves,  but  we  believe  this  to  be 
quite  exceptional. 

In  another  class  of  cases  the  tricuspid  valves 
become  swollen,  deformed,  and  more  or  less 
destroyed  by  a  malignant  endocarditis. 

Tricuspid  regurgitation  being  generally  a 
secondary  condition,  the  state  of  the  heart  will 
often  be  in  great  part  dependent  on  the  primary 
lesion,  but  in  the  cases  in  which  the  tricuspid 
incompetence  is  of  primary  origin,  or  at  all 
events  the  most  conspicuoiis  feature,  the  right 
auricle  will  be  found  enormously  dilated  with 
a  variable  degree  of  hypertrophy  of  its  walls, 
although  sometimes  they  may  be  distinctly 
thinned.    The  vena)  cavte  are  usually  much 
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distended.  The  general  effects  have  already 
been  fully  indicated. 

III.  Affections  of  the  Myocardium 

It  is  only  of  recent  years  that  a  true  appre- 
ciation of  the  importance  of  lesions  of  the 
myocardium  has  aroused  pathologists  and 
clinicians  to  a  more  intimate  study  of  the  same. 
A  clear  recognition  of  anatomical  arrangements 
and  structural  peculiarities  constitutes  an 
essential  preliminary.  Of  special  importance 
is  the  vascular  supply.  The  structure  and 
characters  of  the  coronary  vessels  have,  how- 
ever, been  described  elsewhere  and  need  not 
be  referred  to  again,  except  to  insist  on  their 
great  importance  in  considering  many  of  the 
most  important  patliological  conditions  of  the 
myocardium. 

In  dealing  with  the  processes  of  disease 
occurring  in  the  heart  frequent  reference  has 
been  made  to  involvement  of  the  muscle  sub- 
stance. It  will  be  well,  therefore,  in  the 
present  section  to  limit  our  consideration 
to  the  more  important  affections  of  the 
myocardium. 

Cardiac  debility,  although  a  term  which, 
pathologically  speaking,  may  be  considered  in- 
defensible, nevertheless  conveniently  indicates  a 
condition,  congenital  or  acquired,  of  inadequacy 
Avithout  visible  structural  change.  Asthenic 
states  of  the  cardiac  muscles  arise  often  under 
the  influence  of  deficient  coronary  arteries,  and 
may  even  end  in  angina  pectoris.  Sometimes 
cardiac  debility  is  temporary,  but  more  fre- 
quently it  is  of  long  duration,  and  constitutes 
one  of  the  forms  of  disability  embi-aced  under  the 
comprehensive  but  indefinite  clinical  designation 
of  "  weak  heart." 

Atrophy  and  degenerations  of  the  myocardium 
are  very  common.  They  are  to  be  looked  upon 
as  evidences  of  either  local  or  general  mal- 
nutrition. In  not  a  few  instances  the  muscular 
degradation  is  dependent  upon  general  blood 
states  of  anaemia  or  toxaemia.  In  other  local 
conditions  involvement  of  the  coronary  vessels 
is  the  determining  cause. 

Simple  atrophy  is  said  to  occur  as  a  part  of 
the  general  wasting  incident  to  old  age,  but 
certainly  in  healthy  old  people  the  very  oppo- 
site seems  frequently  to  be  the  case.  Atrophy 
arises  also  in  conditions  of  starvation  and 
general  malnutrition,  and  as  a  part  of  a  more 
direct  disease,  such  as  fibrous  transformation  of 
the  myocardium. 

Special  forms  of  atrophy  have  been  described, 
such  as : — 

(i.)  PMbrillary  atrophy,  where  there  is,  as  it 
were,  an  exaggeration  of  the  longitudinal  stria- 
tion  of  the  muscle  fibres ; 

(ii.)  Fragmentary  atrophy  or  segmentation, 
in  which  a  splitting  up  of  the  muscle  cells  is 
noticed,  probably  from  a  necrosis  of  the  myosin  ; 
and. 


(iii.)  Pigmentary  atrophy,  where  hajmatoidin 
granules  of  a  brownish -yellow  colour  appear 
about  the  nuclei  of  the  muscle  cells,  and  the 
myocardium  becomes  darker,  harder,  and  lighter 
in  weight. 

Degenerations  of  varying  degree  are  common, 
but  have  been  already  sufficiently  described. 

Myocarditis  or  inflammation  of  the  cardiac 
muscle  is  practically  always  a  secondary  con- 
dition. It  may  develop  in  the  course  of  in- 
fectious fevers  or  in  association  with  septic  and 
toxic  states.  It  is  also  said  to  arise  from  a 
local  extension,  as  from  endocarditis  or  peri- 
carditis. 

Myocarditis  is  often  described  as  being  either 
(i.)  parenchymatous  or  (ii.)  intei'stitial ;  but 
such  a  distinction  is  somewhat  artificial,  as  in 
most  instances  both  muscle  and  inter-muscular 
substance  are  involved.  The  process  may  be 
(i.)  general  or  (ii.)  local.  As  regards  intensity 
it  is  (i.)  acute,  (ii.)  subacute,  or  (iii.)  chronic. 

Whatever  may  be  urged  on  the  ground  of 
theoretical  pathology,  it  is  certainly  difficult  to 
draw  any  sharp  distinction  between  certain 
forms  of  degeneration  of  the  cardiac  muscle 
cells  and  so-called  parenchymatous  myocarditis. 
Profound  protoplasmic  change  in  the  muscle 
elements  occurs  in  many  toxsemic  conditions, 
and  particularly  in  typhoid,  diphtheria,  and 
septic  fevers.  It  is  important  to  remember 
that  a  like  change  occurs  in  acute  rheumatism. 

In  some  cases  of  "  alcoholic  heart "  the  muscle 
cells  present  cliaracters  indistinguishable  from 
those  met  with  in  diphtheria.  Influenza  has 
of  recent  years  amply  proved  itself,  in  many 
instances,  a  serious  agent  in  affecting  heart 
failure.  The  importance  of  pneumonia  in  bring- 
ing about  rapid  cardiac  collapse,  especially  in 
muscle  degraded  by  chronic  alcoholism,  is  too 
well  known  to  need  more  than  a  passing  refer- 
ence. But  so-called  parenchymatous  myocar- 
ditis to  a  greater  or  less  extent  may  occur  in 
almost  any  disease  of  an  infective  character, 
or  morbid  condition  associated  with  continuous 
pyrexia. 

Special  reference  may  here  be  made  to  the 
"  alcoholic  heart "  so  common  among  heavy 
beer-drinkers  in  male  labourers,  and  such  as 
draymen,  market-porters,  cabmen,  and  public- 
house  employees,  but  from  which  spirit-drinkers 
are  far  from  being  exempt.  Although  the 
symptoms  of  cardiac  failure  may  be  of  sudden 
or  rapid  development,  more  or  less  hypertrophy, 
and  often  very  conspicuous  increase  in  the 
muscle,  is  almost  always  present.  The  toxic 
influence  of  alcohol  on  muscle  leads  to  degenera- 
tive changes,  but  the  enormous  quantities  of 
fluid  frequently  imbibed  must  not  be  left  out 
of  consideration. 

AVhen  a  myocarditis  proceeds  to  the  forma- 
tion of  pus  it  is  spoken  of  as  a  suppurative 
myocarditis,  which  may  be  localised,  forming 
one  or  more  abscesses,  or  more  rarely  diffuse. 
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Such  results  from  pyogenic  infection.  The 
micro-organisms  may  reach  the  myocardium  by 
means  of  the  blood,  or  by  direct  extension  from 
the  endo-  or  pericardium.  Many  are  of  the 
same  nature  as  those  met  with  in  malignant 
endocarditis,  and  produce  rapid  degeneration 
and  necrosis  with  a  certain  amount  of  inflam- 
matory exudation. 

Chronic  Interstitial  Myocarditis. — Under  this 
heading  it  has  become  customary  to  include 
those  conditions  characterised  by  a  formation 
of  fibrous  or  indurated  tissue,  when  the  true 
muscle  elements  have  undergone  wasting  or 
been  replaced  by  sclerotic  formation.  But  myo- 
cardial sclerosis  is  by  no  means  always  the 
result  of  a  true  inflammatory  process.  Hence 
the  above  term  is  hardly  sufficiently  inclusive 
to  be  absolutely  accurate. 

Arterio-sclerosis  of  the  coronary  arteries  must 
be  credited  with  the  greater  number  of  cases 
of  fibroid  heart.  The  influence  of  gout,  lead, 
syphilis,  Bright's  disease,  alcoholism,  over-work 
and  old  age,  in  directly  leading  to  such  is  dis- 
cussed elsewhere,  and  calls  for  no  further  con- 
sideration here. 

The  myocardial  sclerosis  may  be  (i.)  local  or 
(ii.)  diffuse.  When  local,  and  under  the  influ- 
ence of  arterial  supply,  the  left  ventricle  usually 
suffers  to  the  greatest  extent.  The  indurated 
areas  appear  as  firm,  pale,  fibrous  patches  which 
microscopically  present  the  characters  of  dense 
cicatricial-like  tissue. 

Cardiac  Aneurysm. — -Local  bulging  of  the 
myocardium  is  usually  dependent  on  ante- 
cedent disease  of  the  muscle  ending  in  fibroid 
induration.  Exceptionally,  however,  a  cardiac 
aneurysm  foms  before  fibrous  transformation 
has  occurred.  The  endocardium  is  also  some- 
times found  bulgino;  between  the  muscular  fas- 
ciculi.  Cardiac  aneurysms  are  most  frequently 
situated  in  the  walls  of  the  left  ventricle,  on 
the  anterior  aspect  and  near  the  apex ;  but 
they  also  arise  on  the  posterior  wall  and  even 
in  the  septum,  when  they  may  bulge  towards 
or  into  the  right  ventricle.  In  size  they  vary 
from  that  of  a  marble  to  a  hen's  egg,  and  occa- 
sionally may  even  be  of  larger  dimensions. 

Aneurysms  in  connection  with  the  valves  and 
local  bulgings  on  the  coronary  arteries  are  re- 
ferred to  elsewhere. 

Hypertrophy  and  dilatation  may  occasionally 
exist  separatelj^  but  usually  occur  in  com- 
bination, constituting  the  commonest  cause  of 
cardiac  enlargement.  Hypertrophy  may  always 
be  considered  a  secondary  condition,  and  is  in 
most  instances  to  be  looked  upon  as  compen- 
satory in  nature.  Dilatation  is  generally 
secondary,  and  mainly  indicative  of  myocardial 
inadequacy. 

Hypertrophy  may  arise  from  (i.)  intrinsic  or 
intra-cardiac  conditions,  such  as  valvular  aff"ec- 
tions,  and  perhaps  sometimes  "  adherent  peri- 
cardium," and  (ii.)  extrinsic  or  exti'a- cardiac 


conditions,  such  as  arterio-sclerosis  and  chronic 
Bright's  disease.  In  hypertrophy,  consequent 
on  toxic  influences,  as  from  alcoholism  and  ex- 
cessive smoking,  and  long-continued  neurotic 
palpitation,  as  for  instance  in  Graves'  disease, 
probably  dilatation  is  to  be  considered  the  first 
and  essential  lesion,  hypertrophy  occurring 
rather  as  a  later  effect.  The  hypertrophy  met 
with  in  those  employed  in  laborious  occupa- 
tions, and  that  occurring  in  pregnancy,  are  to  be 
looked  upon  as  in  the  borderland  of  the  physio- 
logical. Hypertrophy  is  generally  to  be  con- 
strued as  a  reparative  or  compensatory  effort, 
while  dilatation  works  in  the  direction  of  a 
break  in  the  restorative  mechanism  except  in 
the  case  of  aortic  incompetence,  where  to  a 
certain  degree  it  is  advantageous. 

Formerly  three  varieties  of  hypertrophy  were 
described — (i.)  simple,  where  although  the  myo- 
cardium was  increased  the  cavity  remained  of 
normal  dimensions ;  (ii.)  eccentric,  with  both 
walls  and  cavity  increased,  the  form  now  better 
described  as  "hypertrophy  with  dilatation";  and 
(iii.)  concentric,  where  the  cavity  was  thought 
to  be  diminished,  but  which  is  now  recognised 
as  due  to  post-mortem  contraction. 

The  whole  heart  may  be  hypertrophied,  when 
it  is  aptly  described  as  "bovine";  if  the  right 
ventricle  is  chiefly  involved  a  "  quadrate  "  form 
will  be  assumed ;  and  when  the  increase  in 
muscular  development  predominates  in  the  left 
ventricle  a  "conical"  heart  results,  provided, 
of  course,  the  left  ventricle  has  not  become 
rounded  and  lost  its  apex. 

It  is  impossible  here  to  describe  in  detail 
what  may  be  termed  the  local  distribution  of 
cardiac  hypertrophy.  Brief  reference  can  only 
be  made  to  some  few  points.  The  walls  of  the 
left  ventricle  manifest  the  greatest  muscular 
development,  particularly  in  disease  of  the  aortic 
valve.  In  aortic  stenosis  hypertrophy  pre- 
dominates and  may  exist  alone  for  a  long 
period,  but  in  incompetence  it  is  associated  from 
the  first  with  dilatation,  which,  indeed,  in  a 
sense  may  be  regarded  as  compensatory,  though 
hypertrophy  must  speedily  follow.  In  aneurysm 
of  the  thoracic  aorta  no  hypertrophy  may 
occur,  provided  the  aortic  valves  remain  com- 
petent. In  "  granular "  kidney  enormous  and 
almost  pure  hypertrophy  arises,  but  even  here 
the  right  ventricle  participates  to  some  extent. 
Hypertrophy  of  the  left  auricle  occurs  in  mitral 
stenosis.  Obstructive  diseases  of  the  pulmonary 
circulation  lead  to  great  hypertrophy  of  the 
right  ventricle,  but  diseases  of  the  aortic  and 
mitral  A'alves,  especially  mitral  stenosis,  are  a 
common  cause.  In  congenital  lesions  very  ex- 
tensive hypertrophy  is  often  apparent.  It  may 
be  desirable  here  to  add  that  even  in  "  right- 
sided  "  cases  of  hypertrophy  more  or  less  im- 
plication of  the  left  ventricle  will  also  be  fomid, 
as  indeed  would  be  expected  when  the  "soli- 
darity "  of  the  heart  is  considered. 
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A  hypertrophied  heart  may  assume  consider- 
able proportions  and  increase  greatly  in  weight. 
The  9  ounces  of  the  normal  heart  may  fre- 
quently be  doubled,  often  reaching  25  or  30 
ounces,  and  have  been  known  to  touch  46^ 
ounces.  Much  discussion  has  taken  place  as 
to  the  actual  change  in  the  muscle  elements. 
It  would  appear  that  there  is  an  increase  both 
in  the  size  and  number  of  the  cells.  Dilata- 
tion is  occasionally  detected  as  a  primary  con- 
dition, but  usually  occurs  in  combination  with 
more  or  less  hypertrophy,  the  latter  process 
tending  to  stay  the  former.  Sometimes  dilata- 
tion may  occur  as  an  acute  condition,  as  for 
example  in  the  kidney  affections  of  scarlet 
fever,  but  usually  it  is  rather  of  a  chronic  and 
progressive  development.  While  the  predispos- 
ing causes  are  many  and  often  obscure,  the 
exciting  influences  may  be  readily  grouped  into 
two  classes :  those  acting  (i.)  by  diminishing 
the  contractile  power  of  the  muscle,  and  (ii.) 
by  increasing  the  pressure  to  be  overcome.  In 
the  former  class  may  be  placed  conditions  of 
atrophy  and  degeneration,  some  forms  of  infiltra- 
tions, and  most  inflammatory  states  of  the  myo- 
cardium. Certain  cavities  may  be  more  markedly 
dilated  than  others,  but  frequently  the  whole 
organ  is  involved  by  a  general  dilatation. 
When  only  a  part  of  a  chamber  is  affected  it  is 
usual  to  speak  of  it  as  an  "aneurysm  of  the 
heart." 

Symptomatology 

The  symptoms  of  heart  disease,  whatsoever 
be  its  form,  are  very  similar,  and  seeing  that 
they  for  the  most  part  depend  on  the  same 
kind  of  disturbance  in  the  circulation  (resulting 
in  venous  stasis)  of  the  different  organs  of  the 
body,  it  is  not  surprising  that  this  should  be 
the  case.  It  is  on  physical  examination  mainly 
that  we  depend,  as  already  stated,  for  the 
differentiation  of  the  causes  of  such  disturb- 
ance that  lie  in  the  heart,  but  not  entirely  on 
this  mode  of  investigation,  seeing  that  it  alone 
will  sometimes  entirely  fail  to  enable  us  to  form 
a  diagnosis  worthy  of  the  name,  which  atten- 
tion to  the  history  of  the  patient  will  enable  us 
at  once  to  accomplish.  This  statement  will 
be  made  clearer  by  taking  two  actual  cases  in 
illustration : — A  man  aged  forty  complains  of 
the  following  symptoms :  shortness  of  breath 
on  any  exertion,  dropsy  of  the  lower  extremities, 
and  some  uneasiness  referred  to  the  right  hj^po- 
chondriac  region,  the  first  progressive  and  of 
six  months'  duration,  the  second  and  third  of 
six  weeks'  duration.  Signs:  On  physical  ex- 
amination the  veins  of  the  neck  are  seen  to 
pulsate  while  the  patient  is  upright :  the  heart 
is  foimd  to  be  somewhat  enlarged  ;  over  its  apex 
there  is  a  systolic  murmur  following  the  first 
sound,  which  latter  is  alone  audible  to  the 
inferior  angle  of  scapula  behind,  and  the  pulse 
is  irregular.     Now  these  conditions,  we  shall 


find,  are  common  to  two  very  different  forms 
of  heart  disease — mitral  stenosis  and  muscle 
failure.  But  the  history  of  the  patient  will 
enable  us  at  once  to  decide  between  them,  for 
at  the  age  of  fifteen  the  patient  had  a  severe 
attack  of  acute  rheumatism  and  has  been  a 
temperate  and  careful  liver.  In  short,  the 
symptoms  render  cardiac  disease  probable ;  the 
signs  confirm  this  opinion,  but  it  is  the  history 
that  enables  us  to  make  the  diagnosis  of  mitral 
stenosis  by  informing  us  of  the  old  attack  of 
acute  rheumatism  which  renders  that  lesion 
probable  imder  the  circumstances.  Again,  in  a 
man  a  few  years  older  the  symptoms  and  signs 
are  closely  similar,  but  the  history  excludes 
rheumatism  and  chorea,  and  proves  that  his 
"  wind  "  was  good  up  till  the  time  of  his  leaving 
the  army  six  years  before,  in  which  he  could 
perform  arduous  drill  with  ease  to  the  end,  and 
reveals  the  fact  that  since  leaving  the  army  he 
has  been  a  confirmed  beer-drinker,  and  as  a 
consequence  has  neglected  his  proper  food. 
The  case  is  one  of  alcoholic  muscle  failure  of 
the  heart. 

But  let  us  suppose  that  the  patient  is  sixty 
years  of  age  and  had  an  attack  of  acute  rheu- 
matism at  thirty-five,  while  his  cardiac  symptoms 
are  of  comparatively  recent  date,  say  five  years' 
duration,  the  same  physical  signs  will  in  the 
presence  of  the  history  leave  us  somewhat  in 
doubt  as  to  the  possibility  of  there  being 
stenosis  as  well  as  senile  muscle  failure.  Still 
the  age  at  the  time  of  the  rheumatism  and  the 
recent  development  of  the  symptoms  of  dis- 
turbance of  the  circulation  render  it  probable 
that  the  case  is  one  of  primary  muscle  failure, 
and  that  the  patient  escaped  any  serious  con- 
sequence of  endocarditis.  If  the  patient  had 
aortic  incompetence  as  his  lesion,  a  similar 
question  of  pathological  diagnosis  may  arise, 
and  again  probability  would  be  in  favour  of  the 
origin  of  the  disease  being  degenerative  and 
arising  in  the  vessel,  rather  than  rheumatic  and 
arising  in  the  valves. 

As  regards  symptoms,  then,  practically  all 
forms  of  heart  disease  may  be  studied  together  : 
it  is  the  physical  signs  they  present  that  accom- 
plish their  separation  in  the  light  of  the  past 
history  of  the  patient  and  a  knowledge  of 
pathology. 

There  are  three  symptoms  that  stand  out 
pre-eminently  from  among  the  many  to  be  con- 
sidered :  these  are  dyspnoea,  dropsy,  and  enlarged 
tender  liver,  and  they  may  be  regarded  as  the 
cardinal  symptoms  of  heart  disease. 

1.  Of  the  three,  dyspnmi  is  probably  always 
the  first  to  manifest  itself,  though  it  occasionally 
happens  that  patients  take  no  heed  of  it  until 
dropsy  supervenes,  which  iumiediately  ahmns 
them  and  renders  them  observant.  In  such 
cases  careful  inquiry  will  almost  invariably 
elicit  evidence  of  failure  of  "wind"  on  exertion 
for  some  time  before  the  appearance  of  dropsy. 
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So  frequently  is  this  the  case  that  one  may  be 
pardoned  for  doubting  the  statement  of  the  few 
patients  who  obstinately  deny  having  had  any 
dyspnoea  before  they  noticed  dropsy.  Many 
people  seem  to  have  great  difficulty  in  defining 
their  sensations,  and  yet  give  a  description  of 
sensations  that  points  strongly  to  there  having 
been  among  them  the  feeling  that  most  people 
would  describe  as  "  shortness  of  breath "  or 
"  breathlessness,"  without  having  recognised  it 
as  "  air-hunger,"  to  use  the  expressive  term  of 
the  Gei'mans.  It  is  on  exertion  that  the  first 
experience  of  dyspnoea  usually  occurs.  We 
shall  have,  however,  to  describe  certain  dis- 
tressing forms  that  occur  independently  of  any 
exertion,  but  it  may  be  taken  for  granted  that 
the  "  wind of  those  who  suffer  from  them  is 
always  at  fault  on  exertion.  There  is  no  indica- 
tion of  the  well-being  of  a  heart  to  be  compared 
in  importance  ivith  "goodness  of  wind."  If  the 
physician  is  assured  of  this  he  need  hardly 
examine  the  heart,  for  "sound  wind"  and  "an 
unsound  heart "  may  be  regarded  as  incom- 
patible conditions.  Ascent,  either  of  steps  or 
a  simple  incline,  throws  a  peculiar  strain  on  the 
heart  apparently,  and  discovers  the  crippled 
heart  with  unfailing  certainty.  It  must  be 
remembered,  however,  that  a  man  who  has 
followed  a  sedentary  occupation  and  habiti;ally 
avoided  active  exercise,  may  have  "  bad  wind  " 
without  any  actual  disease  of  the  heart,  and 
simply  as  the  result  of  his  having  persistently 
given  the  organ  the  least  possible  amount  of 
work  to  do,  but  such  a  heart  is  capable  of  great 
improvement  under  treatment  by  processes 
analogous  to  that  employed  in  athletic  training. 

A  man  may  have  a  cardiac  lesion — say  mitral 
stenosis  or  aortic  incompetence — and  yet  sufl'er 
no  inconvenience  in  consequence,  so  long  as  he 
is  subjected  to  no  strain  ;  but  he  will  not  ascend 
a  flight  of  stairs  without  some  degree  of  dyspnoea 
over  and  above  that  experienced  by  the  average 
healthy  individual ;  the  effort  betrays  his  weak- 
ness, which  without  such  exertion  may  be 
entirely  latent,  thanks  to  the  vigour  of  the 
heart  muscle. 

Breathlessness  on  slight  exertion,  then,  is  the 
first  indication  of  cardiac  failure  in  general,  but 
in  certain  cases  this  is  not  all,  and  the  patient 
while  at  rest  in  bed  during  the  night  is  seized 
— often  awakened  by — a  distressing  paroxysm 
of  breathlessness  which  compels  him  to  sit  up 
and  "struggle  for  breath."  This  type  of 
dyspnoea  is  especially  apt  to  occur  in  cases  of 
Bright's  disease  and  gout — in  fact,  in  cases  of 
muscle  failure  of  the  heart  in  combination  with 
a  fairly  high  degree  of  arterial  tension,  and  the 
writer  is  disposed  to  believe  that  associated  with 
such  attacks  is  an  abrupt  rise  of  the  arterial 
blood-pressure  whereby  the  heart  is  seriously 
embarrassed. 

Another  form  of  dyspnoea  often  noticed  in 
similar  cases  is  that  in  which  the  stimulus 


of  volition  seems  necessary  to  maintain  the 
activity  of  the  respiratory  centre,  for  when  the 
patient  falls  off  to  sleep  his  respiration  ceases, 
and  he  becomes  cyanotic,  often  showing  in 
consequence  slight  convulsive  movements  of 
the  hands.  These  are  soon  arrested  on  his 
awaking,  gasping  for  breath.  Another  remark- 
able type  of  dyspnoea  that  comes  on  during 
repose  is  known  as  Cheyne-Stokes  respiration, 
in  which  pauses  in  respiration  occur  at  definite 
intervals,  each  one  being  followed  by  the 
resumption  of  respiration  at  first  with  the 
shallowest  of  inspirations,  which  become 
gradually  both  deeper  and  more  frequent 
initil  the  acme  is  reached,  when  the  inspira- 
tions become  less  deep  as  well  as  less  frequent, 
until  another  pause  sets  in,  to  be  followed  in 
turn  by  another  series  of  respirations  of  ascend- 
ing and  descending  type,  and  so  on.  This  type 
of  dyspnoea  is  specially  common  in  the  heart 
failure  of  chronic  Bright's  disease  (granular 
kidney).  It  has  also  been  supposed  to  be 
associated  with  fatty  heart.  During  the 
paroxysm  of  dyspna-a  patients  will  sometimes 
spring  out  of  bed  at  the  maximum  of  their 
distress.  On  the  other  hand,  respiration  of 
"  ascending  and  descending "  type  may  occur 
without  any  subjective  distress  of  any  kind. 
A  rare  and  often  overlooked  form  of  cardiac 
dyspnoea,  if  such  it  can  be  called,  consists  of  an 
occasional  very  deep  inspiration  or  sigh.  Long- 
ago  this  peculiar  sighing  respiration  was 
recorded  as  a  sign  of  "fatty  heart."  Certainly 
it  belongs  to  the  more  obscure  cases  of  cardiac 
failure,  which  may  terminate  by  sudden  fatal 
syncope,  or  which  may  be  revealed  by  the 
ordinary  symptoms  of  venous  stasis  only  shortly 
before  the  end.  The  writer  cannot  say  if  there 
has  been  any  stoppage  or  alteration  of  respira- 
tion immediately  preceding  these  deep  inspira- 
tions, which  occur  after  long  intervals  and 
apparently  in  the  midst  of  quiet  respiration. 

2.  Dropsy. — The  second  cardinal  symptom  of 
heart  failure,  dropsy,  is  probably  invariably 
preceded  for  a  longer  or  shorter  period  by 
dyspnoea.  It  is  likely,  however,  that  the  tissues 
through  which  and  into  which  the  exudation  of 
serum  takes  place  undergo  some  nutritive 
change,  which  favours  the  process.  This  "  tissue- 
element  "  in  the  production  of  dropsy  seems  to 
vary  in  activity,  its  working  being  less  apparent 
in  cases  of  chronic  valve  lesion,  as  the  rheumatic, 
and  most  apparent  in  the  dropsy  associated  with 
the  muscle  failure  that  results  from  alcoholism. 
The  tendency  to  tissue  degeneration  and  vaso- 
motor palsy  promoted  by  this  habit  is  notorious. 
In  the  simple  rheumatic  case  the  dropsy  begins 
whei'e  we  naturally  expect  there  being  the 
greatest  venous  stasis — the  lower  extremities — 
and  spreads  upwards  as  the  conditions  that 
occasion  it  become  intensified.  But  the  di'opsy 
of  the  alcoholic  heart-case  is  characterised  by- 
extraordinary  caprice  both  in  its  first  and  later 
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localisation,  and  ultimately  by  its  as  extra- 
ordinary extent  of  distribution.  The  first 
peculiarity  is  exemplified  by  such  rarities  as  the 
scrotum  being  for  a  time  alone  affected,  the 
second  by  the  whole  surface  of  the  trunk  becom- 
ing very  dropsical,  so  that  a  deep  and  long- 
lasting  indentation  can  be  made  with  the  finger 
all  over ;  sometimes  the  scalp  is  similarly  in- 
vaded. In  a  case  of  the  kind  the  oedema  is 
sometimes  particularly  noticeable  over  the 
sternum,  where  a  massive  pad,  pitting  an  inch 
or  more  deep  on  pressure,  is  often  formed.  Over 
the  lower  back  is  a  common  localisation  for 
dropsy,  and  this  "  pitting  "  over  the  sacrum  may 
be  found  actually  when  there  is  no  dropsy  of 
the  lower  extremities.  This,  of  course,  happens 
usually  in  patients  who  have  been  recumbent 
for  some  time.  The  frequency  of  kidney  com- 
plication towards  the  end  of  cardiac  cases  is 
very  great,  and  the  writer  at  one  time  placed 
this  question  before  himself.  Do  the  upper 
extremities  ever  become  cedematous  in  heart 
cases  in  which  there  is  no  albumin  in  the  urine  1 
and  he  was  soon  able  to  answer  the  question  in 
the  affirmative,  though  the  occurrence  is  rare. 
Even  dropsy  of  the  face  may  occur  under  the 
same  circumstances,  though  imquestionably  it 
is  very  much  less  common  than  in  Bright's 
disease  of  the  kidneys ;  in  the  former  case  it  is 
never  an  early  dropsy,  and  is  probably  always 
associated  with  an  extensive  development  of 
dropsy  elsewhere.  A  comparison  of  the  two 
dropsies,  that  dependent  on  kidney  disease  and 
that  dependent  on  heart  disease,  results  in 
bringing  into  relief  rather  their  points  of  re- 
semblance than  their  points  of  difference ;  we 
exclude  from  consideration  the  numerous  cases 
of  heart  failure  secondary  to  Bright's  disease, 
cases  into  which  a  cardiac  element  is  introduced. 

Serous  exudation  into  the  subcutaneous  cellular 
tissue  is  very  likely  to  be  accompanied  by  serous 
effusion  into  one  or  more  of  the  serous  sacs — 
pleura3,  pericardium,  and  peritoneum — but  it  is 
often  difficult  to  be  certain  that  a  given  effusion 
is  a  dropsy  in  the  ordinary  sense,  and  not  of 
inflammatory  origin.  This  difficulty  is  specially 
met  with  in  the  case  of  pleural  effusions,  the 
lung  complications  in  heart  disease  being  so 
numerous  and  so  apt  to  set  up  secondary 
pleuritic  effusion  while  apparently  priniary 
pleuritis  is  far  from  rare.  Hydrothorax  in  the 
sense  of  simple  plural  dropsy  is  generally 
bilateral,  but  so  may  pleuritic  effusion  be,  while 
simple  drops}'  may  occur  on  one  side  only, 
because  the  pleural  sac  on  the  other  side  has 
been  obliterated  by  old  adhesions,  in  which  case 
the  lower  part  of  the  corresponding  lung  becomes 
cedematous.  It  is  a  curious  fact  that  ascites  is 
apt  not  only  to  he  specially  pronounced  in  cases 
of  mitral  stenosis,  but  may  actually  be  the  only 
dropsy  present.  The  circumstance  is  no  doubt 
associated  with  the  special  pronouess  of  the 
liver  to  suffer  from  venous  stasis  in  that  disease, 


and  with  the  long  duration  of  the  lesion  per- 
mitting secondary  changes  to  be  developed  in 
the  organ. 

3.  Enlargement  of  the  Liver. — This  is  so 
marked  a  feature  of  the  disturbance  of  the  cir- 
culation resulting  from  heart  failure  that  it  is 
fully  entitled  to  be  placed  with  the  other  two 
symptoms  we  have  considered  as  cardinal. 
Stokes  admirably  described  the  condition  in 
1854.1  Speaking  of  an  exacerbation  in  a  heart 
case,  he  says  :  "  It  is  under  these  circumstances 
that  the  already  enlarged  liver  exhibits  a  rapid 
increase  of  tumefaction,  in  a  few  hours  descend- 
ing far  into  the  abdomen,  yet  on  the  subsidence 
of  the  attack  returning  to  its  ordinary  volume, 
when  it  may  be  felt  as  a  flat  indolent  tumour 
extending  for  an  inch  or  more  below  the  false 
ribs  "  (p.  257). 

When  we  consider  the  peculiarities  of  the 
portal  circulation  it  is  not  surprising  that  the 
liver  should  be  specially  susceptible  to  the 
venous  stasis  resulting  from  heart  failure.  That 
the  swelling  of  the  organ,  noticeable  under  the 
circumstances,  is  due  essentially  to  the  vascular 
engorgement,  is  plain  not  only  from  the  rapid 
diminution  of  the  organ  that  can  be  traced  at 
the  bedside  when  the  general  circulation  is 
restored,  but  also  from  the  result  of  post-mortem 
examination  of  patients,  who  die  with  the 
organ  engorged,  but  whose  livers  collapse  on 
cessation  of  the  circulation.  The  late  Dr. 
Murchison  divided  the  enlargements  of  the 
liver  into  the  painful  and  painless  varieties,  and 
the  enlarged  liver  of  heart  disease  certainly 
belongs  to  the  painful  variety,  but  the  pain  is 
slight  till  the  organ  is  pressed  upon.  Other- 
wise the  organ  is  smooth,  but  feels  somewhat 
indurated.  This  apparent  induration  (as  the 
tenderness  probably)  is  no  doubt  accounted  for 
by  the  tightening  of  the  capsule  of  the  liver  as 
its  contents  are  increased  imder  pressure,  for  it 
rapidly  diminishes,  and  often  disappears  in  a 
few  days — in  fact  as  soon  as  the  circulation  is 
restored  and  the  venous  stasis  relieved.  We 
have  incidentally  referred  to  ascites  being  occa- 
sionally the  only  dropsy  pi-esent  in  cases  of 
mitral  stenosis, — generally  cases  of  long  stand- 
ing,— and  the  fact  is  imdoubtedly  associated 
with  another  fact  often  observed  in  cases  of  the 
kind,  namely,  that  the  liver  may  be  found 
greatly  enlarged  and  tender  on  pressure  while 
yet  there  is  not — nor  has  been — a  trace  of 
dropsy  of  the  lower  extremities.  There  can  be 
little  doubt  that  the  liver  and  portal  circulation 
suffer  specially  in  the  venous  stasis  of  mitral 
stenosis,  though  why  this  should  be  so  is  not 
clear.  Icterus  is  exceedingly  common  in  the 
later  stages  of  cardiac  disease  in  association  with 
venous  engorgement  of  the  liver.  The  stools, 
however,  usually  contain  bile.  When  there  is 
marked    cj'anosis,    as    well    as   jaundice,  the 

^  Tlte  Diseases  of  the  Heart  ami  the  Aorta.  Dublin, 
1854. 
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patient's  countenance  is  apt  to  assume  a  greenish 
tinge ;  that  to  the  experienced  observer  is  pecu- 
harly  characteristic  of  the  final  stage  of  cardiac 
disease. 

Palpitation,  or  the  too  forcible  or  too  frequent 
beating  of  the  heart,  whereby  its  action  becomes 
perceptible  to  the  individual,  is  an  unimportant 
symptom  in  the  majority  of  cases  of  organic 
heart  disease,  although  it  occupies  a  high  position 
in  the  estimation  of  the  laity.  Moreover,  in 
some  cases  of  organic  disease  it  is  a  cause  of 
much  distress.  The  writer  has  seen  this  result 
most  frequently  in  cases  of  aortic  incompetence, 
in  which,  notwithstanding  huge  enlargement  of 
the  left  ventricle,  the  right  side  of  the  heart 
was  little  involved.  Also  in  Graves'  disease, 
which  often  leads  ultimately  to  cardiac  dilata- 
tion too,  he  has  witnessed  the  symptom  in  most 
distressing  severity.  Patients  often  confuse 
various  disturbances  of  their  cardiac  action 
under  the  term  palpitation,  which  agree  only  in 
one  respect,  namely,  that  they  make  the  in- 
dividual aware  of  the  movement  of  his  heart. 
Thus  the  too  forcible  beat  that  follows  an  inter- 
mission or  an  abortive  beat,  and  the  peculiar 
"  fluttering "  sensation  that  often  accompanies 
irregular  action,  are  frequently  described  as 
"  palpitation,"  so  that  the  physician  has  to  be 
careful  not  to  accept  the  term  in  its  proper 
significance  too  readily.  Sometimes  the  patient 
seems  to  be  hyperaesthetic,  so  that  he  is  aware 
of  his  heart's  action,  though  to  the  observer  it 
seems  neither  unduly  forcible  nor  sufficiently 
frequent  to  occasion  the  sensation,  while  it  is 
quite  regular. 

Cardiac  Pain. — The  great  pain  associated 
with  heart  disease  is  angina  pectoris,  which 
seems  unquestionably  dependent — absolutely  as 
far  as  the  writer's  own  experience  goes — on 
obstruction  either  at  the  orifice  or  in  the  course 
of  the  coronary  arteries,  one  or  both.  Angina 
pectoris,  however,  is  specially  described  in  a 
separate  article  in  this  work.  {See  "  Angina 
Pectoris, "  vol.  i.  p.  187).  Butitis  astonishing  how 
frequently  the  subjects  of  morbus  cordis  com- 
plain of  local  pain  in  the  region  of  the  affected 
organ.  The  writer  is  aware  that  the  heart 
itself  is  stated  by  physiologists  to  be  directly 
insensitive  to  pain,  but  he  has  good  grounds  for 
questioning  the  statement  in  disease.  It  may 
be  that  though  in  health  the  heart  is  insensi- 
tive, it  acquires  sensitiveness  to  pain  in  disease. 
That  the  heart  itself  does  in  disease  become 
painful,  though  not  severely,  the  writer  cannot 
doubt  in  view  of  his  clinical  experience.  Such 
local  pain  as  is  complained  of  by  genuine  heart 
sufferers  is  certainly  seldom  or  never  acute  and 
severe,  while  it  is  often  accompanied  by  some 
deep  local  tenderness  over  the  apex-beat  as  well 
as  by  superficial  tenderness  to  pressure  over  the 
second  and  third  left  costal  cartilages,  although 
the  latter  is  not  properly  direct  tenderness,  but 
is   associated  with   the   relationship  existing 


between  the  visceral  and  peripheral  nerve-dis- 
tribution proceeding  from  the  spinal  segment 
concerned  in  cardiac  innervation,  which  is 
situated  in  the  upper  dorsal  region. 

Pulmonary  Conditions.- — In  correspondence 
with  the  early  dyspnoea  experienced  by  sufferers 
from  cardiac  disease  the  consequences  of  lung 
congestion  soon  manifest  themselves.  Among 
the  earliest  of  these  is  a  hitherto  unwonted 
tendency  to  bronchial  catarrh,  with  its  ordinary 
symptoms  and  physical  signs  :  the  latter  rhonchi 
and,  in  severe  attacks,  moist  sounds,  which  are 
apt  to  be  most  abundant  at  or  to  be  limited  to 
the  bases  of  the  lungs.  As  such  attacks  succeed 
one  another  these  moist  sounds  linger  longer 
after  each  attack,  until  their  presence  may 
become  habitual,  while  the  rhonchi  from  time 
to  time  clear  away.  In  other  cases,  with  neither 
present  evidence  of  nor  distinct  history  of 
bronchitis,  moist  sounds  are  found  at  the  bases 
of  the  lungs,  the  bubble  they  denote  being 
evidently  of  comparatively  small  size,  while  in 
still  other  cases  a  very  fine  bubbling  sound 
limited  to  the  end  of  inspiration,  to  which  the 
term  crepitation  or  "  vesicular  bubble  "  (Skoda) 
can  hardly  be  denied,  is  persistently  present  for 
long  periods,  while  rise  of  temperature,  indica- 
tive of  inflammatory  action,  is  entirely  absent. 
The  explanation  of  these  sounds,  which  are 
usually  heard  equally  on  both  sides,  is  no  doubt 
an  oedematous  condition  of  the  lung -bases. 
Nowhere,  so  well  as  in  the  lungs,  do  we  see 
illustrated  the  pathological  law  that  venously 
congested  organs  are  prone  to  become  in- 
flamed. 

A  large  number  of  sufferers  from  chronic 
cardiac  disease  are  carried  off  in  the  end  by 
a  pneumonic  complication,  and  such  processes 
are  often  associated  with  "  pulmonary  apoplexy," 
which  will  be  considered  in  another  part  of  this 
article  (under  Embolism). 

There  is  little  or  nothing  distinctive  in  the 
sputa  of  the  cardiac  sufferer  from  bronchitis ; 
they  present  the  ordinary  characters  of  "  bron- 
chitic  "  sputa. 

Little  less  important  than  the  lung  conditions 
are  affections  of  the  pleura  in  chronic  heart 
disease.  Effusion  is  usually  the  most  important 
fact,  and  such  effusion  may  be  of  inflammatory 
origin,  or  a  simple  dropsy  as  that  of  so  many 
other  parts.  Pleuritis  without  effusion  is  usually 
secondary  to  some  intra-pulmonary  pathological 
state,  such  as  embolism  or  pneumonia,  when  it 
is  of  quite  subordinate  importance.  The  possi- 
bility of  one  or  both  pleural  sacs  having  become 
obliterated  as  the  result  of  adhesions  from  old 
pleuritis  must  be  borne  in  mind.  When  such 
obliteration  has  taken  place,  instead  of  the  usual 
hydrothorax,  oedema  of  the  lung  occurs.  As 
regards  the  physical  signs  of  hydrothorax,  it  is 
perhaps  unnecessary  to  point  out  that  the  fluid 
in  the  case  of  a  simple  dropsy  of  the  pleura  is 
just  as  immobile  as  that  of  a  pleuritis,  when  the 
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patient's  posture  is  changed,  the  old  view,  that 
adhesion  of  the  pleural  surfaces  above  the  fluid, 
in  the  latter  case,  was  the  ca^ise  of  the  immo- 
bility, being  quite  untenable.  In  both  cases  the 
dull  area  corresponding  to  the  fluid  presents 
a  convex  boundary  upwards.  Vocal  fremitus  is 
always  diminished,  but  by  no  means  always  lost. 
The  naturally  stronger  fremitus  on  the  right 
side  must  be  remembered.  As  regards  auscul- 
tation over  the  dull  area  there  may  be  diminu- 
tion of  breath -sounds  in  all  degrees  up  to 
silence,  or  there  may  be  exquisite,  though 
usually  not  loud,  bronchial  breath -sound  and 
bronchophony  or  segophony.  The  presence  of 
bronchial  breath-sound  may  be  taken  to  mean 
that  a  considerable  j^ortion  of  lung  has  been 
rendered  airless.  It  is  important  to  remember, 
in  a  case  in  which  there  is  question  of  tapping, 
that  a  few  moist  sounds  or  even  friction,  when 
the  fluid  is  of  inflammatory  origin,  must  not 
deter  us  from  exploring,  if  otherwise  the  evidence 
of  the  presence  of  fluid  is  strong.  Such  adven- 
titious soimds  are  probably  only  met  with  when 
the  effusion  is  partial,  the  sounds  being  pro- 
duced in  the  still  air-containing  lung  above  the 
eff'usion  in  the  one  case,  and  likewise  above  the 
effusion  in  the  other  case,  at  a  place  where  the 
inflamed  pleural  surfaces  are  in  contact,  the 
friction  sound  produced  between  which  is  readily 
conducted  along  the  chest  wall.  The  writer  has 
drawn  off  fluid  from  a  perfectlj'^  dull  area,  over 
which  almost  loud  friction  sound  was  audible. 
The  accumulation  of  fluid  in  the  pleura  is  always 
an  important  fact  in  a  heart  case,  for  a  moderate 
effusion  may  seriously  interfere  with  the  already 
embarrassed  jDulmonary  circulation,  and  the 
removal  of  even  such  an  amount  of  fluid  may 
afford  great  relief.  On  the  other  hand,  just 
such  a  moderate  effusion  of  considerable  stand- 
ing may  almost  suddenly  increase,  so  as  to 
render  the  whole  lung  airless.  How  often  is  the 
physician  appalled  at  the  post-mortem  of  a 
chronic  heart  case,  by  finding  one  pleura  full  of 
fluid,  the  corresponding  lung  airless,  and  the 
other  liuig  (Edematous,  when  he  had  perhaps 
only  thirty-six  hours  previously  found  the  fluid 
in  the  pleura  to  reach  less  than  half-way  up  the 
chest,  and  the  opposite  lung  to  be  free  from  any 
sei-ious  amount  of  oedema !  This  insidious 
though  rapid  development  of  effusion  is  very 
often  the  final  pathological  event  in  long- 
standing cases  of  chronic  heart  disease,  and  it  is 
one  of  the  accidents  against  which  the  physician 
should  ever  be  on  guard. 

The  haemoptysis  of  heart  disease  finds  its 
appropriate  place  of  description  among  the 
symptoms  of  the  embolic  process.  That  haemo- 
ptysis docs  occur,  however,  without  the  accident 
of  embolism  and  apparently  as  a  result  of  the 
general  congestion  of  the  pulmonary  circulation 
only,  is  almost  certain.  Of  this  origin  it  is 
seen  specially  in  the  young  subjects  of  mitral 
stenosis,  in  whom  it  is  not  rarely  the  first 


symptom  that  brings  the  patient  under  medical 
supervision. 

Kidneys. — With  the  exception,  perhaps,  of 
the  lung,  in  no  organ  are  the  changes  that 
result  from  venous  stasis  of  greater  practical 
importance  than  in  the  kidney.  In  the  great 
majority  of  cases  of  heart  disease  there  is  albu- 
minuria, and  in  the  majority  of  cases  with 
albuminuria  the  pathologist  would  report  that 
the  kidneys  were  only  "  venously  congested  "  ; 
in  a  certain  number  he  would  find  evidence  of 
long-standing  chronic  disease  of  the  kidney 
(granular  kidney  most  commonly),  while  in  the 
rest  he  woiild  pronounce  the  organs  to  have 
become  recently  inflamed,  and  to  present  the 
macroscopical  appearances  of  a  tubular  or 
"  mixed  "  nephritis.  Clinically,  the  difficulty  of 
distinguishing  between  these  pathological  states 
is  often  very  great  indeed.  The  writer  remem- 
bers an  old  man,  suffering  from  general  anasarca, 
engorged  liver,  and  pulmonary  apoplexy,  the 
results  of  muscle  failure  of  his  heart,  whose 
urine  was  high-coloured,  deposited  deep-coloin-ed 
urates,  and  had  a  specific  gravity  well  over  1020, 
and  yet  contained  a  mere  trace  of  albumin. 
Surely  under  the  circumstances  a  very  much 
larger  quantity  of  albumin  would  have  been  no 
necessary  indication  of  kidney  disease  ?  Yet 
this  patient  had  exquisitely  granular  and  con- 
tracted kidneys.  The  abundance  of  albumin, 
on  the  other  hand,  that  is  quite  commonly  pre- 
sent towards  the  end  of  heart  cases,  withoiit 
there  being  any  macroscopical  nephritis,  is 
notorious.  The  mere  presence  of  casts  will  not 
decide  the  question  whether  we  have  to  do  with 
a  "  congested  "  or  an  inflammatory  or  a  degene- 
rate kidney,  although  abundance  of  casts,  espe- 
cially other  than  hyaline,  points  strongly  to 
there  being  more  than  mere  congestion  of  the 
kidney.  As  to  the  nature  of  the  casts,  apart 
from  their  number,  hyaline  and  slightly  granu- 
lar casts  are  most  common  in  cases  of  the 
simply  congested  kidney,  while  many  epithelial 
and  leucocyte  casts  point  decidedly  to  actual 
nephritis.  In  long-standing  cases  of  granular 
disease  of  the  kidney  with  secondary  muscle 
failure  of  the  heart,  it  is,  however,  often  ex- 
tremely difficult  to  find  casts  in  the  urine  at 
all,  because  there  are  so  few  present.  Thus  to 
determine  the  presence  of  actual  kidney  disease 
in  cases  of  heart  failure,  in  one  form  or  another, 
may  be  a  practically  impossible  task.  Occasion- 
ally the  establishment  of  the  diagnosis  of  kidney 
disease  is  at  once  attained,  not  by  any  examina- 
tion of  the  urine,  but  by  the  use  of  the  ophthal- 
moscope, "  albuminui-ic  retinitis "  being  so 
revealed.  The  urine  of  pure  heart  cases  is 
generally  high-coloured — apart  from  the  pre- 
sence of  bile — the  character  no  doubt  proceed- 
ing from  the  congested  state  of  the  liver  as  well 
as  being  promoted  by  the  concentration  of  the 
secretion.  A  persistently  pale  and  compara- 
tively scanty  urine   is,  again,  suggestive  of 
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advanced  kidney  disease,  though  under  the 
circumstances  it  is  not  likely  that  cardiac  failure 
will  be  pronounced.  The  writer  is  not  aware 
that  those  who  have  devoted  special  attention 
to  urinary  casts  can  assert  from  the  kind  of 
casts  present  in  a  heart  case  that  the  limit  of 
mere  "  venous  congestion  "  has  been  passed,  and 
that  true  nephritis  is  established.  No  doubt 
abundance  of  casts,  and  specially  of  casts  other 
than  hyaline,  which  have  least  value,  points 
strongly  to  the  passage  having  been  made,  or  to 
there  having  been  old  nephritis.  The  frequent 
occurrence  of  embolism  of  the  kidney  in  heart 
disease  must  be  borne  in  mind  with  regard  to 
albuminuria,  and  especially  hBematuria.  In  one 
form  of  heart  disease  htematuria  is  specially 
frequent — not  a  transient  appearance  of  blood, 
as  in  embolism,  but  one  usually  persistent 
till  the  end  of  the  case — in  malignant  endo- 
carditis. 

The  spleen  suffers  little  from  venous  stasis  in 
cardiac  disease,  evidently  because  of  the  ready 
distensibility  of  the  liver,  which  is  interposed 
between  it  and  the  obstruction.  Clinically  it 
seldom  happens  that  the  spleen  is  found  con- 
siderably enlarged  from  this  cause,  and  when  it 
is  the  liver  has  probably  undergone  some 
secondary  change,  impeding  the  circulation  in 
situ.  When  the  primary  obstruction  is  situated 
in  the  liver,  as  in  interstitial  hepatitis,  on  the 
other  hand,  enlargement  of  the  spleen  is  com- 
paratively common.  When  the  spleen  is  found 
markedly  enlarged  in  a  heart  case  the  occur- 
rence is  so  unusual  that  special  circumstances 
are  at  once  suggested  :  either  there  has  been 
recent  large  infarction  of  the  organ,  or  there  is 
septic  endocarditis,  which  is  associated  with  en- 
largement of  the  spleen  in  the  same  way  as 
enteric  fever  is  similarly  associated,  and  the 
enlargement  of  the  spleen  is  thus  not  the  result 
of  mechanical  interference  with  its  circulation — 
of  venous  stasis.  Whenever  the  enlargement  is 
considerable  the  lower  end  of  the  organ  can  be 
easily  felt  below  the  costal  arch,  while  its 
descent  downwards  and  towards  the  right,  with 
inspiration,  is  easily  ascertained. 

Stomach  Symptoms. — The  stomach  in  heart 
failure  being  specially  subjected,  like  the  other 
organs  in  the  distribution  of  the  portal  circula- 
tion, to  venous  stasis,  becomes  prone  to  suffer 
from  catarrhal  inflammation  of  its  mucous  mem- 
brane. Attacks  of  catarrh  vary  in  their  acute- 
ness,  and  in  some  cases  a  subacute  or  chronic 
condition  is  assumed,  generally  the  result  of 
faulty  treatment,  and  specially  in  the  matter 
of  feeding.  It  often  happens  that  a  patient 
with  advanced  heart  disease  has  been  by  habit 
a  good  feeder,  and  may  remain  so  even  up  to 
the  end.  The  writer  well  remembers  how  the 
fact  struck  him,  coming  to  a  general  hospital 
after  two  years'  work  in  a  fever  hospital,  the 
association  of  intense  illness  and  the  ability  to 
eat  and  enjoy  a  meal  being  of  course  utterly 


unknown  in  fever  practice.  When  there  is  no 
gastric  catarrh  it  is  not  a  rare  event  to  see  a 
patient,  in  the  last  stage  of  heart  disease  and 
not  far  from  being  in  extremis,  eating  appar- 
ently with  relish  an  ordinary  meal.  But  even 
in  such  a  case  there  have  usvially  been  attacks 
of  sickness  and  vomiting  during  which  there 
has  been  positive  loathing  of  food.  In  these 
attacks  the  tongue  usually  becomes  thickly 
coated,  and  there  is  often  a  peculiar  odour  in 
the  breath — suggestive  of  that  of  chloroform — 
while  the  urine  will  often  show  a  port-wine 
colour  on  the  addition  of  the  liq.  of  the  per- 
chloride  of  iron.  This  coloration  is  apt  to  be 
interfered  with  by  the  precipitation  of  phos- 
phate of  iron,  which  dissolves  on  further  acidula- 
tion.  This  "acetone"  odour  in  the  breath — 
sometimes  in  the  urine — of  a  patient  with  heart 
disease  leads  the  expert  observer  at  once  to  seek 
for  other  evidences  of  gastric  catarrh.  It  is 
possible  that  such  attacks  are  often  immediately 
set  up  by  inappropriate  and  irritating  food.  In 
a  case  of  the  writer's — an  advanced  one  of  mitral 
stenosis — the  patient,  a  girl,  had  surreptitiously 
obtained  an  orange  from  her  neighbour,  and 
seeing  the  nurse  apjjroaching,  gulped  down  the 
greater  part  of  it  in  a  mass,  which  was  found 
post-mortem  in  her  stomach  seventy-two  hours 
later,  the  symptoms  of  a  most  acute  gastric 
catarrh  having  supervened,  and  speedily  brought 
about  a  fatal  termination.  Even  in  this  place 
the  writer  would  call  attention  not  only  to  the 
uselessness,  but  the  actual  harmfulness,  of  con- 
tinuing the  attempt  to  feed  the  patient  by  the 
mouth  during  severe  gastric  catarrh  accom- 
panied by  vomiting.  On  the  other  hand,  if  the 
stomach  is  subjected  to  no  medicinal  treatment, 
but  is  simply  allowed  to  rest  absolutely — what 
feeding  is  necessary  being  accomplished  per 
rectum — recovery  is  usually  speedy. 

Among  the  clinical  symptoms  of  angina 
pectoris  the  eructation  of  flatus  towards  the 
end  of  the  attack  has  long  been  noticed,  and 
there  seems  to  be  a  curious  association  between 
eructation  of  "  wind  "  and  immistakable  cardiac 
suffering.  So  much  is  this  the  case,  that  in 
questioning  uneducated  patients,  the  subjects 
of  heart  disease,  with  regard  to  their  "  wind " 
in  the  athletic  sense  of  the  word,  they  often 
misapprehend  the  application  of  the  term,  and 
enter  into  a  lengthy  description  of  their  suffer- 
ing from  abdominal  distension  and  the  relief 
obtained  when  they  can  belch  up  the  peccant 
"wind."  The  frequent  association  of  the  two 
conditions — heart  disease  in  some  form  and 
abdominal  distension  with  "wind" — at  least 
the  feeling  of  it — is  too  common  to  be  ignored, 
whatever  be  its  explanation.  The  subject  is 
one  of  considerable  interest  with  regard  to  diet 
in  heart  disease. 

The  intestines  are  no  doubt  apt  to  suffer  from 
catarrhal  conditions  in  a  manner  similar  to  the 
stomach,  but  it  has  become  so  much  a  custom 
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to  give  at  least  occasional  purgatives  in  the 
treatment  of  heart  disease,  that  the  influence  of 
these  in  the  production  of  intestinal  catarrh 
has  to  be  kept  in  mind.  Apart  from  the  use  of 
purgatives,  constipation  is,  perhaps,  a  more 
commonly  troublesome  symptom  than  looseness 
of  the  bowels.  It  often  happens  that,  while 
there  is  habitual  constipation,  diarrhoea  sets  in 
fi'om  time  to  time,  probably  tlie  resiilt  of  irritat- 
ing substances  being  formed  in  the  intestinal 
ti'act.  Here,  as  in  the  case  of  the  stomach, 
the  importance  of  the  manner  of  alimentation 
of  the  cardiac  sufferer  is  immense. 

HcBmorrhage  from  the  Portal  System.  —  In 
sevei'e  gastric  catarrh  a  little  blood  may  appear 
in  the  vomited  matters,  but  such  htemorrhage 
is  iisually  very  scanty.  It  occasionally  happens, 
however,  that  a  profuse  bleeding  occurs  in  a 
heart  case  per  rectum,  and  is  preceded  by  pain 
and  a  tendency  towards  collapse.  In  the  worst 
of  such  cases  embolism  or  thrombosis  of  large 
mesenteric  arteries  is  the  likely  lesion  to  be  found 
post-mortem,  but  more  than  once  the  writer  has 
known  profuse  hemorrhage  from  the  bowels  to 
occur  in  heart  disease  without  there  being  found 
post-mortem  any  lesion  to  account  for  it. 

Cerebral  Si/mptoms.  —  Towards  the  end  of 
cardiac  cases  mental  disturbance  is  not  un- 
common, and  assumes  difierent  forms,  no  doubt 
determined  by  the  hereditary  and  personal  pre- 
disposition of  the  individual.  The  writer  doubts 
if  any  special  form  of  mental  derangement  can 
be  definitely  ascribed  to  cardiac  disease,  much 
less  to  special  forms  of  it.  Painful  delusions  of 
suspicion  are  common,  and  under  their  influence 
patients  will  rise  from  their  beds  and  subject 
themselves  to  efforts  they  might  be  thought 
incapable  of.  It  happens  as  a  consequence 
that  a  patient  by  thus  throwing  a  strain  upon 
his  enfeebled  heart  may  render  impossible 
further  rally,  though  the  case  is  often  nearing 
its  end  before  the  supervention  of  mental  de- 
rangement. The  many  forms  of  heart  disease, 
and  the  multifarious  associations  of  the  disease, 
must  introduce  toxic  and  other  conditions  as 
capable  as  the  disturbed  circulation  of  disorder- 
ing the  functions  of  the  brain.  For  instance, 
the  extreme  cyanosis  accompanying  the  cardiac 
failure  of  pulmonary  emphysema  is  often  associ- 
ated with  bad  dreams,  in  which  the  patient 
vociferates  loudly,  so  that  in  a  ward  he  becomes 
an  unmanageable  nuisance  to  his  neighbours. 
In  the  heart  failure  of  Bright's  disease,  again, 
toxic  conditions,  determined  by  the  kidney  dis- 
ease, probably  have  much  to  do  with  the  mental 
disturbance,  which  resembles  rather  that  of  the 
"  typhoid  state "  in  general,  than  that  associ- 
ated with  venous  stasis.  Active  delirium,  again, 
is  a  common  accompaniment  of  the  hyperpyrexia 
of  acute  rheumatism,  so  apt  to  be  associated 
with  endo-  and  pericarditis.  Perhaps  the  most 
definite  association,  as  cause  and  effect,  of  heart 
disease  and  cerebral  disturbance  is  the  hemi- 


plegia resulting  from  cerebral  embolism,  which 
will  be  considered  later. 

Epileptoid  and  syncopal  seizures  are  common 
as  the  result  of  sluggish  cerebral  circulation  in 
cases  of  bradycardia.  In  extreme  aortic  incom- 
petence mental  disturbance  is  perhaps  specially 
common,  and  in  its  production  the  wide  varia- 
tion between  the  maximum  and  minimum  blood- 
pressure  may  play  a  part.  The  cyanosed, 
bloated  face  of  the  sufferers  from  extreme  mitral 
stenosis  or  the  cardiac  failure  of  pulmonary 
emphysema  contrasts  strongly  with  the  pale 
face  of  the  subject  of  free  aortic  incompetence, 
and  it  seems  reasonable  to  suppose  that  the  two 
physiognomies  reflect  to  some  extent  the  mode 
of  interference  with  the  cerebral  circiilation, 
notwithstanding  its  peculiarities. 

Active  mental  derangement  is  too  often  a 
lethal  indication  in  cardiac  cases,  and  the  fact 
is  to  be  explained  by  this  derangement  being  a 
late  symptom,  and  therefore  likely  to  be  associ- 
ated with  the  more  lethal  conditions  of  other 
important  organs,  including  the  heart  itself, 
and  specially  by  the  very  grave  opposition  to 
the  treatment  of  the  case  it  offers.  Thus  if  a 
patient  in  the  late  stages  of  cardiac  disease 
insists  upon  going  down  and  up  stairs  on  his 
own  legs,  the  effort  may  prove  speedily  fatal  to 
the  already  over-taxed  heart,  and  the  medical 
attendant  has  no  choice  except  between  heavily 
narcotising  him  (not  always  a  safe  and  easy 
thing  to  do)  and  restraining  him  by  the  hands 
of  attendants.  Strapping  any  patient  down  in 
bed  is  a  relic  of  the  barbarous  ages  that  has 
hardly  quite  gone,  but  to  strap  down  a  cardiac 
case  would  simply  mean  manslaughter,  so 
certainly  and  speedily  would  it  determine 
hypostatic  congestion  of  the  lungs.  After  a 
prolonged  forced  sleep  it  often  happens  that 
the  patient  wakes  up,  if  not  compos  mentis,  at 
least  amenable  to  the  care  of  his  attendants, 
but  occasionally  the  morbid  activities  them- 
selves awake  likewise  as  if  refreshed  by  rest. 

Thrombosis  of  large  veins  is  an  occasional 
result  of  cardiac  disease  producing  in  the  lower 
extremities  the  conditions  so  well  known  as 
"  Phlegmasia  alba  dolens "  (though  it  is  not 
always  painful),  liable  to  occur  after  parturition, 
fevers,  etc.  In  heart  disease  the  accident  is  to 
be  regarded  as  of  very  unfavourable  prognosis, 
not  so  much  because  of  its  intrinsic  gravity  as 
of  the  state  of  general  circulation  and  vitality  it 
denotes.  Moreover,  the  possible  detachment 
of  particles  of  clot  and  consequent  pulmonary 
embolism  has  to  be  borne  in  mind.  The  dropsy 
that  results  from  it  is  distinguished  from  cardiac 
dropsy  by  its  being  usually  limited  to  one  ex- 
tremitj",  or  if  involving  both  extremities,  by 
its  being  greater  on  one  side  than  the  other. 
Cardiac  dropsy  is,  however,  not  invariably  sym- 
metrical, and  the  cause  of  such  asymmetry  is 
not  always  clear.  It  is  obvious,  however,  that 
in  a  cardiac  case  ordinary  dropsy  is  likely  to  be 
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present,  which  the  dropsy  of  the  thrombosis 
only  complicates.  The  patient's  complaining 
of  pain  at  the  seat  of  thrombosis  will  often  lead 
to  the  discovery  of  the  accident,  and  when  a 
cardiac  sufferer  complains  of  pain  in  a  limb  it  is 
always  necessary  that  the  vessels — both  veins 
and  arteries — should  receive  careful  physical 
examination  for  vascular  obstruction.  A  more 
or  less  elongated  mass  or  cord  may  easily  be 
felt  in  some  cases,  while  in  others  the  seat  of  the 
obstruction  has  to  be  inferred  from  local  tender- 
ness and  the  disposition  of  the  dropsy. 

The  Embolic  Process 

The  plugging  of  peripheral  vessels  in  the 
various  organs  by  particles,  usually  of  fibrin, 
from  the  cardiac  cavities  or  from  diseased  sur- 
faces of  valves,  plays  an  exceedingly  important 
part  in  the  symptomatology  of  cardiac  disease. 
The  accident,  as  it  may  be  called,  of  embolism 
probably  always  implies  either  stasis  of  blood 
in  one  or  other  of  the  cavities  of  the  heart,  as  a 
result  of  which,  fibrin  is  apt  to  be  deposited 
from  the  blood  in  some  of  the  recesses  of  the 
cardiac  wall,  or  the  exposure  of  some  abnormal 
and  devitalised  endocardial  surface,  usually  of 
the  valves,  to  the  blood-current,  whereby  fibrin 
is  deposited,  as  happens  in  the  case  of  rheumatic 
and  septic  endocarditis.  Cerebral  embolism  is 
a  common  accident  in  mitral  stenosis,  and  the 
source  of  the  plug  is  usually  a  tiny  clot  detached 
from  a  recess  in  the  wall  of  the  left  auricle. 
But  cerebral  embolism  may  occur  also  in  cases 
of  simple  dilatation  of  the  heart,  the  source 
being  either  the  left  ventricle  or  auricle,  in 
either  case  presumably  in  a  state  of  "  systole 
catalectic,"  so-called  "  asystole."  The  process 
is  perhaps  most  common  in  the  lungs,  in  which 
case  the  source  of  the  peccant  particle  is  the 
recesses  of  one  or  other  of  the  right  chambers. 
The  symptoms  of  embolism  will  be  considered 
according  to  the  organ  affected. 

Pulmonary  Embolism. — The  so-called  '■^hoimor- 
rhagic  infarct "  described  under  pathology  is  the 
lesion  here, — "  pulmonary  apoplexy  "  is  the  old- 
fashioned  name  for  the  condition,  an  inappro- 
priate one,  however,  as  regards  its  etymology. 
The  great  symptom  of  the  condition  is  hmno- 
ptysis.  The  blood  is  generally  pure,  dark,  and 
non-frothy,  and  the  quantity  varies  much,  but 
it  never  becomes  so  great  as  to  necessitate  the 
mere  loss  of  blood  being  taken  into  consideration. 
With  or  preceding  by  a  short  interval  the 
appearance  of  hasmoptysis,  there  is  often  some 
febrile  disturbance,  which,  however,  is  usually 
neither  great  nor  prolonged.  On  physical  ex- 
amination it  is  the  rule  to  find  no  marked  dul- 
ness  over  the  site  of  infarction,  the  patch  being 
usually  small  and  isolated,  but  when  there  are 
several  infarcts  lying  close  together,  and  especi- 
ally when  inflammatory  consolidation  takes  place 
around  infarction,  a  considerable  area  of  dulness 
may  be  produced.     The  most  common  aus- 


cultatory sign  is  the  development  of  small 
bubbling  sounds,  the  bubbles  formed  being, 
however,  of  a  larger  size  than  those  that  occasion 
the  "  vesicular  bubbling  "  of  Skoda  or  true  crepi- 
tation, such  as  is  heard  in  the  incipient  stage  of 
pneumonia  and  in  oedema  of  the  lung  substance. 
Bronchial  breathing  is  exceptional,  the  breath- 
sound  being  usually  "indeterminate"  (Skoda) 
or  essentially  vesicular.  Bronchial  breathing 
implies,  of  course,  that  a  large  mass  of  consoli- 
dation has  been  produced,  which  is  not  often  the 
case,  and  that  the  large  bronchial  tubes  of  the 
consolidated  part  are  free  for  the  passage  down- 
wards of  the  glottic  breath-sound — a  condition, 
one  would  think,  often  prevented  by  the  presence 
of  blood  in  them.  The  physical  signs  in  typical 
cases  are  developed  over  a  comparatively  small 
area  corresponding  to  the  localisation  of  the 
infarct — a  subject  considered  under  pathology. 
When  a  large  area,  say  the  greater  part  of  a 
lobe,  is  rendered  dull,  the  presumption  is  that 
ordinary  inflammatory  consolidation  has  super- 
vened around  the  infarct  or  infarcts,  and  the 
temperature  is  then  apt  to  be  maintained  at  a 
-  high  elevation.  When  a  large  embolism  occurs 
or  several  small  ones  occur  in  close  proximity, 
pleuritic  effusion  is  apt  to  result  and  mask  the 
primary  condition,  although  haemoptysis  will 
usually  be  present  to  indicate  that  the  embolic 
process  is  in  operation. 

Cerebral  Embolism. — A  very  important  part 
in  the  symptomatology  of  cardiac  disease  is 
played  by  the  embolic  process  involving  the 
brain.  Among  the  vessels,  in  which  the  embolus 
may  be  arrested,  the  middle  cerebral  artery  of 
the  left  side  stands  pre-eminent.  Its  occlusion, 
gives  rise  to  right  hemiplegia  and  usually  more 
or  less  aphasia,  the  latter  being  sometimes  very 
complete.  Differences  among  cases  depend 
essentially  on  the  exact  site  of  the  lesion,  and 
consequently  the  branches  whose  circulation  is 
interrupted  by  the  embolus.  The  "  simple " 
mode  of  onset  of  hemiplegia,  in  which  there  is 
no  loss  of  consciousness,  is  the  rule,  though 
occasionally  the  "epileptiform"  and  "apoplecti- 
form "  modes  of  onset  are  witnessed.  The  attack 
is  remarkable  among  "  strokes  "  in  general,  be- 
cause of  its  frequent  occurrence  in  the  young ; 
so  much,  indeed,  is  this  the  case  that  a  "  stroke  " 
in  a  young  person,  especially  of  the  female  sex, 
at  once  suggests  heart  disease,  and  specially 
valve  disease.  Quite  a  large  proportion  of 
young  female  patients  suffering  from  mitral 
stenosis  become  the  subjects  of  such  attacks  of 
hemiplegia.  The  form  of  hemiplegia  is  not 
always  the  same,  and  the  left  side — the  embolus 
being  lodged  in  the  right  cerebral  hemisphere — 
may  be  the  affected  one,  as  in  a  young  girl  lately 
under  the  writer's  care.  Moreover,  owing  to 
unusual  vessels  becoming  plugged,  instead  of  a 
definite  hemiplegia  resulting,  quite  irregular  and 
anomalous  manifestations  of  locally  arrested 
cerebral  circulation  may  arise,  and  these  may 
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be  either  trivial  or  grave  and  lethal.  Thus  the 
writer,  when  as  a  house-physician  making  one 
evening  his  usual  round,  while  actually  feeling 
the  pulse  of  a  patient  suffering  from  cardiac 
disease,  noticed  the  hand  and  forearm  twitch 
convulsively,  and  the  patient  became  suddenly 
sick,  and  immediately  complained  of  violent 
headache.  Next  day  there  was  still  headache, 
and  the  head  could  not  be  raised  from  the  pillow 
without  sickness.  Slight  paresis  of  the  left  6th 
nerve  was  noticed  on  the  following  day,  but  all 
the  symjDtoms  of  the  seizure  had  gone,  and  the 
ocular  paresis  disappeared  a  few  days  later.  A 
fortnight  after  the  same  patient  died  from  an 
embolus  which  evidently  blocked  a  large  vessel, 
violent  headache  in  the  occipital  region,  iirgent 
vomiting,  and  speedy  loss  of  consciousness  being 
the  symptoms  produced,  death  resulting  two 
hours  after  their  sudden  onset.  Between  these 
extremes  all  degrees  of  severity  of  seizure  may 
be  witnessed  as  the  result  of  cerebral  embolism, 
but  as  the  special  symptoms  of  the  embolic 
process  affecting  the  brain  are  considered  in 
detail  elsewhere  in  this  work  it  is  useless  to 
refer  to  them  at  greater  length  here.  Aneurysm 
or  rupture  (with  fatal  apoplexy)  may  be  final 
results  of  embolism  of  cerebral  vessels,  and  in 
regard  to  them  the  reader  is  referred  to  the 
section  on  pathology. 

The  writer  has  had  no  clinical  experience  of 
arterial  embolism  in  the  liver,  while  the  con- 
dition of  this  organ  generally  in  heart  disease 
has  been  fully  considered. 

Emholism  of  the  spleen  produces  occasionally 
swelling  of  the  organ,  accompanied  by  some 
degree  of  pyrexia  and  local  discomfort  or  actual 
pain.  When  the  peritoneal  covering  becomes 
inflamed  the  pain  may  be  acute,  and  a  friction 
rub  may  be  detected  by  stethoscope  and  hand. 
The  clinical  detection  of  splenic  embolism  is 
only  likely  to  be  accomplished  when  the  infarc- 
tion is  large  or  multiple. 

Embolism  of  the  mese^iteric  arteries  is  accom- 
panied, when  the  vessel  blocked  is  large,  by 
sadden  abdominal  pain  followed  by  the  indica- 
tions of  shock  or  collapse,  and  the  later  occur- 
rence of  profuse  hjcmorrhage  per  rectum.  The 
accident  is  a  rare  one,  and  the  writer  has  ob- 
served only  two  cases,  in  one  of  which  the 
patient  recovered.  In  the  other  the  condition 
was  proved  post-mortem. 

Large  peripheral  arteries — as  the  brachial, 
femoral,  and  popliteal  vessels — are  occasionally 
the  seat  of  embolism,  severe  local  pain  ushering 
in  the  attack,  and  being  followed  by  numbness 
and  paresis  of  the  limb,  which  becomes  cold, 
pale,  and  finally  livid.  Aneurysm  may  ulti- 
mately result  at  the  site  of  obstruction,  owing 
to  the  necessarily  impaired  nutrition  of  the 
vascular  wall  at  this  spot. 

There  is  usually  little  difficulty  in  finding 
the  exact  situation  of  a  peripheral  arterial  plug. 
Gangrene  of  the  part  supplied  may  result,  but 


in  most  cases  a  collateral  circulation  is  easily 
established,  the  arteries  of  the  part  being  sound. 

In  the  foregoing  account  of  the  symptoms  of 
cardiac  disease  in  general,  these  are  regarded  as 
the  product  of  that  condition  of  circulation 
which  we  have  designated  "  venous  stasis," 
characterised  by  excess  of  blood-pressure  on  the 
venous  or  "  return  "  side  of  the  circulation.  It 
must  be  admitted,  however,  that  clinical  experi- 
ence makes  us  acquainted  with  the  fact  that 
heart  cases  are  met  with  in  which  "venous 
stasis  "  is  conspicuous  hj  its  absence,  to  use  the 
hackneyed  phrase,  and  this  to  the  end  of  the 
case.  Of  the  three  cardinal  symptoms  the  first 
— dyspnoea — under  these  circumstances,  the 
writer  believes,  is  never  altogether  absent.  The 
sedentary  man  with  failing  heart,  however,  may 
never  be  aware  of  his  disability,  because  of  his 
never  putting  his  heart  to  the  test  before  sudden 
fatal  syncope  occurs.  The  writer  well  remem- 
bers the  sudden  fatal  syncope  of  a  relative  of 
his  own,  who  had  never  manifested  any  of  the 
oi'dinary  symptoms  of  cardiac  disability  till  in- 
stantaneously fatal  syncope  occurred  iitterly 
unexpectedly  in  the  midst  of  tranquil  occupa- 
tion. Yet  the  writer  had  often  noticed  as  a 
boy  this  same  relative  give  now  and  again  that 
peculiar  sigh  he  has  described  as  a  rare  form  of 
dyspnoea.  Again,  in  the  case  of  a  friend,  while 
apparently  in  perfect  health,  he  often  noticed 
this  same  occasional  sigh  for  years  before  more 
ordinary  symptoms  of  cardiac  failure  made  their 
appearance,  and  the  subject  of  them  died  in 
middle  life  after  a  short  illness  in  which  neither 
murmur  nor  dropsy  was  present,  and  in  which 
the  expression  of  the  cardiac  failure  appeared 
on  the  arterial  rather  than  on  the  venous  side 
of  the  circulation,  if  one  may  so  say.  But  even 
such  cases  bear  out  the  belief  in  the  paramount 
importance  of  respiratory  interference  in  some 
form  in  all  cases  of  cardiac  failure.  The  writer 
has  no  doubt  whatsoever  that  had  the  individuals 
whose  cases  he  has  referred  to  been  subjected 
to  effort  their  "wind"  would  have  failed  in  the 
ordinary  manner  of  cardiac  dyspnoea.  While 
admitting,  as  he  must,  the  occurrence  of  such 
unusual  cases  as  those  related,  he  is  firmly  of 
opinion  that  had  the  patients  survived  longer 
venous  stasis  with  its  ordinary  manifestations 
would  have  supervened.  This  conviction  is  de- 
rived from  his  observation  of  patients  who  first 
of  all  developed  the  symptoms  of  failure  on  the 
arterial  side  of  the  circulation,  but  later — often, 
indeed,  only  shortly  before  the  end — the  ordinary 
ones  on  its  venous  side.  The  two  conditions 
that  are  specially  apt  to  furnish  examples  of 
failure  on  the  arterial  side  are  aortic  incom- 
petence and  fatty  heart.  The  consideration  of 
angina  pectoris  is  excluded  from  this  article. 
The  curious  condition  known  as  bradycardia, 
which  is  usually  associated  with  degeneration  of 
the  cardiac  muscle,  but  which  may  complicate 
valve  lesions,  as  mitral  stenosis,  may  be  regarded 
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as  a  third.  The  comparatively  slow  pulse  of 
aortic  stenosis  probably  belongs  to  a  diiferent 
category,  and  within  limits  may  be  a  physio- 
•  logical  adaptation.  Congenital  bradycardia,  too, 
must  be  regarded  apart.  Failui'e  of  the  cerebral 
circulation  is  the  striking  feature  of  these  rare 
cases  in  which  manifestations  occur  on  the 
arterial  side — syncope,  epilepsy,  and  distressing 
"  cerebral  "  sickness  being  common  among  them. 
These  symptoms  are  best  developed  in  cases  of 
simple  muscle  failure.  Patients  with  aortic  in- 
competence, again,  may  have  extremely  developed 
physical  signs  of  their  disease,  and  suffer  much 
from  dyspnoea  and  palpitation,  without  any 
development  of  dropsy  or  engorged  liver,  and 
they  may  go  on  in  this  condition  for  years. 
But  even  when  this  has  been  the  case,  the  two 
lacking  cardinal  symptoms  may  become  de- 
veloped with  great  rapidity  and  in  great  intensity 
during  the  last  few  days  of  life.  Between  these 
two  conditions  an  intermediate  one  may  be  quite 
unexpectedly  produced,  the  features  of  which 
will  be  best  described  by  an  illustration.  A 
man  in  early  middle  life,  who  had  free  aortic 
regurgitation,  the  result  apparently  of  strain, 
and  suffered  severely  from  dyspnoea  on  exertion 
and  anginal  seizures  on  any  effort,  though  he 
had  never  had  dropsy  or  engorged  liver,  went 
to  his  work  as  usual  one  morning.  Soon  after 
he  had  commenced  his  work  severe  dyspnosa  set 
in,  and  in  spite  of  rest  and  careful  treatment 
from  the  outset  of  the  attack  (it  occurred  in 
hospital,  the  patient  being  an  employe),  became 
more  and  more  distressing,  while  signs  of  con- 
gestion of  the  lungs  developed,  with  physical 
signs,  for  the  first  time,  and  the  patient  died 
towards  evening,  the  post-mortem  revealing, 
besides  the  aoi-tic  lesion  and  a  dilated  left  vent- 
ricle, intense  congestion  of  the  lungs.  Who 
can  doubt  that  had  this  patient  survived  longer 
the  lacking  cardinal  symptoms  —  dropsy  and 
engorged  liver — would  have  been  speedily  pro- 
duced, and  thus  the  case  would  have  been 
brought  into  the  ordinary  category  of  chronic 
heart  disease?  The  writer,  in  a  case  of  aortic 
incompetence,  was  once  struck,  on  feeling  the 
patient's  pulse,  with  the  extraordinary  length 
of  intermissions  that  were  recurring  from  time 
to  time,  and  a  few  hours  later  the  patient  quite 
suddenly  died,  without  any  noticeable  alteration 
of  his  condition.  Can  we  doubt  that  an  inter- 
mission, during  which  the  relaxed  ventricle 
would  be  exposed  to  the  forcible  rush  of  blood 
resulting  from  arterial  recoil,  overbalanced  itself, 
so  to  speak,  in  such  a  way  that  it  was  unable 
to  recover?  And  if  this  may  happen  in  aortic 
incompetence,  may  it  not  also  happen  in  cases 
of  simple  muscle  failure,  in  which  an  intei-- 
mission  has  tarried  too  long  ?  Nay,  even  in  the 
healthy  lieart  may  not  the  physiological  inter- 
mission of  cerebral  inhibition  occasionally  pass 
beyond  the  point  from  which  recovery  can  take 
place  ? 
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Lastly,  the  justification  for  the  old  view  of 
sudden  death  from  spasm  of  the  heart  must  be 
considered.  After  death  in  cases  of  the  kind 
the  cavities  of  the  ventricles  are  found  obliter- 
ated, except  the  small  supra  -  papillary  space 
which  contains  blood.  This  occurrence  cannot, 
however,  be  definitely  associated  with  sudden 
death,  after  which  flaccid  ventricles  are  com- 
monly found,  and  it  may  be  that  the  tetanic 
contraction  of  the  ventricles  occurs  only  after 
their  paralysis  has  brought  the  circulation  to  a 
standstill  and  the  organism  to  somatic  death. 
The  one  condition  is  quite  as  lethal  as  the  other, 
and  it  is  obvious  that  their  effects  will  be  practi- 
cally the  same  as  far  as  the  circulation  is 
concerned. 

It  is  a  well-known  fact  that,  in  a  disease 
usually  regarded  with  so  little  apprehension  as 
antemia,  sudden  fatal  syncope  may  occur.  Nay, 
even  when  the  heart,  as  far  as  we  know,  is  in 
perfect  health,  profound  nervous  impressions 
may  induce  fatal  syncope,  for  the  cause  of  which 
the  most  skilled  and  careful  pathologist  will 
look  in  vain,  and  such  cases  have  occurred  in 
young  subjects.  In  most  cases,  however,  of 
apjmrently  appallingly  sudden  death,  clear  indi- 
cations of  cardiac  failure  have  been  present  for 
a  considerable  time,  though  probably  known 
only  to  the  patient,  who,  ignorant  of  their 
significance,  gave  them  no  heed.  When  a  man 
drops  down  dead  in  an  assembly  or  in  the  sti'eet, 
it  will  often  be  that  the  ti-ansition  from  health 
to  death  has  really  been  a  very  much  longer 
process  than  it  often  is  in  pneumonia  or  malig- 
nant scarlet  fever.  It  is,  indeed,  the  latency  of 
the  disease  rather  than  the  suddenness  of  its 
termination  that  is  remarkable.  Rupture  of 
the  walls  of  a  flabby  heart  or  of  a  cardiac 
aneurysm  are  of  course  well-known  causes  of 
sudden  fatal  syncope,  and  it  may  be  well  to  note 
that  convulsion,  from  suddenly  produced  cerebral 
auiemia,  is  a  common  manifestation  of  the 
sudden  failure  of  the  heart's  action  in  cases  of 
the  kind.  Angina  pectoris,  with  which  we  have 
nothing  to  do  here,  is  a  subject  closely  related 
with  that  of  sudden  fatal  syncope,  and  in  the 
writer's  belief  has  its  anatomical  basis  in  disease 
obstructing  the  coronary  vessels. 

These  brief  remarks  must  suffice  to  indicate 
the  few  cases  of  heart  disease  that  prove  fatal 
without  the  development  of  venous  stasis,  a  con- 
dition which  would  seem  only  to  have  been 
anticipated,  and  thus  to  have  been  given  no 
opportunity  for  development. 

A  note  may  here  be  made  of  rare  cases  of 
mitral  stenosis  that  prove  fatal  from  bronchitis 
and  engorgement  of  the  lungs  without  the 
development  of  dropsy.  The  liver  under  the 
circumstances  usually  affords  indications  of 
venous  stasis. 

Malignant  Endocarditis 

A  short  account  must  be  given  of  the  sym- 
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ptomatology  of  septic  endocarditis.^  This  re- 
markable disease  presents  itself  to  clinical 
observation  with  symptoms  belonging  to  an 
entirely  different  category  from  that  to  which 
the  symptoms  later  described  belong.  The 
element  of  veno2is  stasis  we  found  to  predominate 
in  the  production  of  most  of  the  latter,  and  for 
those  that  remained  the  embolic  2^'>'ocess  was 
largely  responsible.  But  septic  endocarditis 
commonly  presents  itself  under  a  clinical  aspect 
that  bears  little  or  no  resemblance  to  that  of 
ordinary  heart  cases.  Constitutional  disturb- 
ance of  the  usual  febrile  type  is  early  manifested, 
and  generally  brings  the  patient  to  rest  in  his 
bed  before  any  marked  degree  of  even  the  first 
of  the  cardinal  symptoms  has  developed.  It  is 
for  such  febrile  suffering  that  the  patient 
usually  first  of  all  seeks  advice,  and  the  evidence 
of  cardiac  disease  is  discovered  only  in  the 
course  of  thorough  systematic  physical  examina- 
tion. The  pronounced  ansemia  that  is  often 
early  developed  in  the  disease  may  indeed  lead 
to  even  such  physical  evidence  as  there  is  being 
ignored — for  instance,  to  the  murmur  of  mitral 
or  tricuspid  incompetence  being  altogether 
attributed  to  the  muscle  failure  of  anaemia. 
This  could  only  happen  to  the  grossly  careless 
observer,  who  remained  ignorant  of  the  daily 
rise  of  temperature,  not  to  mention  other 
symptoms.  The  spleen,  as  already  mentioned, 
is  enlarged  in  the  great  majority  of  cases  of 
septic  endocarditis,  while  it  is  only  exceptionally 
so  in  ordinary  heart  cases. 

"Typhoid  "  symptoms — dry  tongue,  delirium, 
subsiiltus,  etc.^ — may  be  developed,  but  it  is 
often  surprising  how  long  they  remain  absent 
in  the  presence  of  prolonged  intermittent,  re- 
mittent, or  irregular  pyrexia,  the  patient 
retaining  a  fairly  clean,  moist  tongue,  and  some 
appetite,  while  his  mind  is  entirely  unclouded 
for  months, — the  writer  has  known  a  case  last 
over  a  year, — in  these  respects  the  case  re- 
sembling a  tuberculous  one.  Albuminuria  and 
hasmaturia,  and  the  presence  of  casts  in  the 
urine,  are  of  frequent  occurrence.  Petechiaj, 
with  the  development  in  some  degree  of  a 
hajmorrhagic  diathesis,  are  not  rare.  Haemor- 
rhages into  the  retina  are  apt  to  occur,  and  even 
optic  neuritis  has  been  observed  on  ophthalmo- 
scopic examination.  The  occurrence  of  embolism 
in  various  organs  is  common,  and  the  correspond- 
ing symptoms,  so  produced,  help  to  make  up 
the  clinical  picture  of  the  disease,  which  latter, 
in  spite  of  the  views  of  pathologists  as  to  its 
being  capable  of  production  by  different  micro- 
organisms, forms  a  distinct  and,  on  the  whole, 
well-defined  clinical  entity  visually  easy  of 
recognition  when  its  broad  features  are  known. 
Aneurysms  may  develop  at  the  seat  of  embolism 
and  even  in  the  case  of  large  arteries  —  for 
instance,  the  femoral  artery,  as  in  one  of  the 
first  cases  seen  by  the  writer.  The  cerebral 
^  For  Etiology  ami  Pathology,  see  p.  91. 


hsemorrhage  with  apoplexy,  that  occasionally 
proves  fatal  to  quite  young  subjects  of  the 
disease,  is  probably  likewise  associated  with 
the  embolic  process. 

In  a  large  proportion  of  cases  septic  endo- 
carditis complicates  cases  of  ordinary  chronic 
valve  lesion — generally  rheinnatic  —  when  the 
symptoms  referred  to  become  added  on  to  those 
of  such  chronic  valve  lesion. 

It  has  become  customary  to  describe  certain 
clinical  types  of  the  disease,  although  the 
advantage  of  such  attempted  classification  is 
open  to  question. 

(1)  The  septic  type  is  characterised  by  the 
occun-ence  of  rigors  and  perspirations,  the 
"  typhoid "  state,  occasionally  more  or  less 
icterus,  multiple  arthritis,  with  or  without  pus 
formation,  and  hsemorrhagic  and  erythematous 
eruptions. 

(2)  The  "  typhoid "  type  resembles  in  its 
symptoms  enteric  fever  with  tympanites  and 
diarrhoea,  delirium,  somnolence,  or  coma.  In 
relation  to  this  type  the  occurrence  of  infarcts 
in  the  intestines  and  of  occasional  ulceration 
of  the  bowels  is  noteworthy.  It  must  be  re- 
membered that  murmurs  (systolic)  arise  not 
very  rarely  in  cases  of  enteric  fever  inde- 
pendently of  any  endocarditis,  and  are  probably 
associated  with  muscle  failure  of  the  heart. 

(3)  The  "  cardiac  "  type  is  that  which  usually 
has  been  preceded  by  rheumatic  endocarditis 
and  the  lesions  resulting  therefrom.  Indica- 
tions of  disturbed  general  circulation  are  more 
likely  to  be  present  than  in  other  forms.  In 
certain  cases  the  two  forms  of  endocarditis  are 
difficult  to  differentiate.  The  presence  of  fever, 
especially  in  the  evening,  without  the  occurrence 
of  arthritis,  and  otherwise  unexplained,  should 
suggest  the  possibility  of  the  supervention  of 
the  septic  disease.  Enlargement  of  the  spleen 
will  increase  apprehension  in  this  direction,  but 
the  spleen  is  not  enlarged  in  all  cases  of  septic 
endocarditis,  and  may  be  temporarily  enlarged 
from  infarct  in  non-septic  cases. 

(4)  The  cerebral  type  is  often  associated  with 
meningitis — cerebral  or  cerebro-spinal — but,  as 
in  the  specific  fevers,  severe  cerebral  symptoms 
are  apt  to  arise  independently  of  gross  lesion  in 
the  brain.  A  "  comatose  "  form  of  septicaemia, 
apart  from  any  endocarditic  implication  for 
instance,  is  well  known  {vide  Fagge,  vol.  i.  p. 
587).  Embolic  hemiplegia  and  apoplexy  from 
cerebral  haemorrhage,  which  is  probably  associ- 
ated with  the  embolic  process,  form  another 
"  cerebral  type." 

With  regard  to  diagnosis  the  septic  endo- 
carditis is  specially  apt  to  be  confused  with 
enteric  fever,  the  two  diseases  having  many 
symptoms  in  common.  Widal's  typhoid  re- 
action now  proves  of  the  greatest  value  in 
distinguishing  between  them.  The  presence  of 
hajmorrhages  in  the  retina  would  afford  evidence 
in  favour  of  septic  endocarditis. 
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Diagnosis.  —  A  bacteriological  examination, 
unfortunately,  in  this  disease  is  iisually  of  but 
little  diagnostic  help.  Still,  in  every  case,  it  is 
most  desirable  that  a  thorough  investigation  of 
the  blood  should  be  made. 

1.  As  pointed  out  in  the  pathological  portion 
of  our  article,  leiccocytosis  is  generally  well 
marked  in  cases  of  malignant  endocarditis. 
This  may  prove  of  some  diagnostic  service  in 
certain  cases. 

2.  Many  investigations  have  been  made  by 
numerous  observers  respecting  the  bacteriological 
characters  of  the  blood,  but  with  rather  meagre 
results. 

The  blood  is  best  obtained  by  the  withdrawal 
with  a  hypodermic  needle  and  syringe  (used,  of 
course,  with  the  strictest  antiseptic  precautions) 
of  some  5  to  10  c.c.  from  one  of  the  superficial 
veins  of  the  arm.  This  is  then  mixed  with  a 
suitably  prepared  and  liquefied  agar-agar  culture 
medium,  poured  into  Petri's  dishes,  and  allowed 
to  develop  under  proper  conditions.  By  such 
an  examination  streptococci  and  staphylococci 
have  occasionally  been  found.  This  method, 
however,  has  not  proved  satisfactory  for 
diagnostic  purposes  in  most  cases,  as  usually 
the  organisms  are  not  freely  circulating  in  the 
blood,  and  even  when  they  are  exceptionally 
met  with  occur  in  very  small  numbers. 

3.  It  is  interesting  also  to  remember  that 
Widal's  reaction  has  been  obtained  in  cases 
which  have  ultimately  been  found  to  be 
associated  with  the  evidences  of  a  malignant 
endocarditis,  probably  developing  during  typhoid 
fever,  or  possibly  due  to  the  bacillus  typhosus. 

Special  Treatment. — Much  of  what  is  later 
said  regarding  the  general  management  of 
cardiac  affections  is  fully  applicable  to  cases 
of  malignant  endocarditis. 

Since,  however,  the  disease  is  dependent  on 
microbial  invasion  various  measures  have  been 
suggested  with  a  view  {d)  to  destroy  the 
organisms ;  {b)  to  lessen  or  annul  the  influence 
of  their  toxic  products. 

No  medicinal  agent  is  known  which  has  been 
proved  to  directly  destroy  or  arrest  the  develop- 
ment of  the  invading  organisms.  Various 
antiseptic  and  disinfectant  drugs  have  been 
advocated,  but  their  utility  is  very  doubtful. 
Quinine,  sulpho-carbolates,  benzoates,  salol  and 
mercurial  preparations  have  been  used,  and 
according  to  some  with  benefit  in  certain  cases. 

Arsenic  has  been  strongly  recommended,  and 
is  sometimes  advantageously  combined  with 
quinine. 

In  a  few  cases  hypodermic  injections  of  pure 
yeast  ferment  have  been  administered. 

Nuclein  and  nucleinic  acids  have  also  been 
advised. 

All  such  agents,  unfortunately,  have  proved 
quite  inadequate  in  the  majority  of  cases,  and 
their  use  is  not  encouraged  by  Avhat  is  known 
of  the  bacteriology  of  the  disease. 


The  success  of  serum-therapy,  however,  in 
certain  of  the  well-defined  infective  processes 
has  suggested  the  application  of  such  to 
malignant  endocarditis.  Hitherto  the  treat- 
ment has  not  always  been  conducted  with  the 
necessary  scientific  precision,  and  up  to  the 
present  time  the  success  has  been  very  limited. 
Before  any  antitoxin  can  be  administered  with 
anything  like  bacteriological  accuracy  the  excit- 
ing organisms  must  be  detected.  As  indicated 
in  the  pathological  section  of  this  article,  various 
diff'erent  organisms  are  capable  of  setting  up 
the  conditions  included  under  "malignant 
endocarditis."  Unfortunately,  in  most  instances, 
examination  of  the  blood  gives  no  help  in 
ascertaining  the  particular  organism  present  in 
the  valves.  Sometimes,  however,  when  the 
primary  infecting  focus  is  known,  or  when  an 
investigation  of  the  infecting  channel  gives  a 
strong  indication  of  the  probable  organisms 
responsible  for  the  endocarditic  process,  ad- 
ministration of  the  special  antitoxin  may  not 
only  be  considered  justifiable,  but  may  prove 
serviceable.  According  to  the  nature  of  the 
specific  irritant,  antistreptococcic,  antistaphylo- 
coccic,  or  antipneumococcic  serums  may  be 
employed. 

The  possibility  of  mixed  infection  must  be 
borne  in  mind,  so  that,  for  instance,  if  a  case 
following  pneumonia  is  not  benefited  by  anti- 
pneumonic  serum  the  administration  of  Mar- 
morek's  antistreptococcic  serum  may  be  justifi- 
ably tried. 

Physical  Examination  of  the  Heart 

The  Physical  Methods  of  Diagnosis. — 
Inspection. —  In  a  suspected  cardiac  case  the 
first  point  to  be  noted  is  the  vascular  condition 
of  the  neck.  In  nearly  every  cardiac  case  some 
evidence  of  abnormality  in  the  circulation  will 
be  obtained  on  examination  of  this  part :  there 
will  be  exaggerated  arterial  pulsation,  or  there 
will  be  venous  pulsation,  while  in  aneurysm  of 
the  aorta,  with  aortic  incompetence,  there  will 
likely  be  tracheal  tugging  when  the  chin  is 
elevated.  In  many  individuals  free  from  cardiac 
disease  in  the  ordinary  sense  there  is  some 
venous  pulsation  in  the  neck  in  the  recumbent 
posture.  On  the  other  hand,  there  are  certain 
peculiarly  short-necked,  stout  individuals  who 
even  when  suffering  from  cardiac  disease  give 
little  evidence  of  visible  pulsation  in  the  neck, 
presumably  because  their  vessels  are  so  well 
hidden.  In  most  cardiac  cases,  with  enlarge- 
ment of  the  left  ventricle,  the  carotid  pulsation 
is  exaggerated  in  some  degree  so  as  to  form  a 
noticeable  feature  of  the  neck.  It  is,  however, 
in  cases  of  aortic  incompetence  that  the  visible- 
ness  of  arterial  pulsation  reaches  its  greatest 
development,  because  in  this  disease  there  is 
the  greatest  variation  between  the  maximum 
and  minimum  blood  tension  in  the  arteries. 
Increased  visibleness  of  pulsation  in  the  carotid 
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is  best  observed  in  the  upper  part  of  the  neck 
towards  the  angle  of  the  jaw,  while  pulsation  in 
the  veins  is  best  seen  at  the  lower  part  of  the 
neck.  Venous  pulsation  in  the  neck  while  the 
patient's  body  is  upright  may  be  regarded  as 
always  abnormal,  but  it  must  be  confessed  that 
the  circulatory  disturbances  need  not  be  serious. 
For  instance,  most  cases  of  chlorosis  or  antemia 
show  it.  The  pulsation  is  seen  to  be  double, 
and  a  tracing  of  such  pulsation  taken  with  Dr. 
Mackenzie's  phlebograph  shows  that  there  is 
indeed  a  double  wave — a  small  and  a  large  one. 
Till  Dr.  Mackenzie  demonstrated  the  error  of 
pz'evious  interpretations,  it  had  been  assumed 
that  the  small  wave  was  the  auricular  wave,  and 
the  large  wave  the  ventricular,  while  in  reality 
the  opposite  is  the  case.  A  moment's  con- 
sideration will  show  that  Dr.  Mackenzie's 
interpretation  is  the  right  one,  apart  from  actual 
observation  with  the  aid  of  instruments,  by 
which  the  venous  and  arterial  pulses  of  the 
patient  are  recorded  simultaneously  on  a  re- 
volving cylinder.  When  we  consider  the  relation 
of  parts,  the  vein  that  is  visible  in  the  neck,  the 
auricle  and  the  ventricle,  realise  that  the  con- 
traction of  the  auricle  is  immediately  succeeded 
by  the  contraction  of  the  ventricle,  and  remember 
that  between  the  vein  and  the  ventricle  the 
auricle  is  interposed,  we  have  only  to  ask  our- 
selves the  question  :  What  is  happening  in  the 
auricle  during  the  first  part  of  the  ventricular 
systole?  to  be  convinced  that  in  the  cervical 
vein  during  the  first  part  of  ventricular  systole 
there  must  be  a  negative,  not  a  positive  wave, 
inasmuch  as  between  the  contracting  right 
ventricle  and  the  visible  cervical  vein  is  inter- 
posed the  expanding  right  auricle,  for  immedi- 
ately its  contraction  is  over  this  last  must 
expand  and  give  rise  to  a  negative  wave  in  the 
veins  of  the  neck.  Not  until  the  chamber  has 
become  again  full  will  its  contents  transmit  to 
the  veins  of  the  neck  the  ventricular  impulse. 
It  does  happen  in  advanced  disease  of  the  heart 
that  the  ventricular  contraction  may  be  mani- 
fested by  a  positive  wave  in  the  veins  of  the 
neck  from  the  outset  of  systole,  but  before  this 
can  occur  the  contractile  power  of  the  auricular 
walls  must  have  ceased,  and  the  chamber  have 
become  as  it  were  a  passive  reservoir.  The 
great  majority  of  visible  venous  pulsations  arc 
double  and  of  the  auricular  type  described, 
although  the  venous  pulse  may,  as  stated,  be 
alone  represented  by  a  ventricular  wave  occupy- 
ing the  whole  period  of  the  systole  of  the  right 
ventricle.  It  is  a  remarkable  fact  that  venous 
pulsation  in  the  neck  does  not  always  coincide 
in  frequency  witli  the  arterial  pulsation  :  extra 
venous  impulses  being,  as  it  were,  interpolated 
from  time  to  time.  This  was  well  seen  in  a 
case  of  bradycardia  under  the  writer's  care. 

In  many  cardiac  cases  the  most  pronounced 
visible  pulsation  in  the  neck  is  that  of  the  vein, 
as  is  often  observed  in  mitral  stenosis.    In  aortic 


incompetence  venous  pulsation  may  be  absent, 
while  arterial  pulsation  is  apt  to  be  exaggerated 
in  an  extraordinary  degree.  When  in  the  latter 
disease,  however,  both  kinds  of  pulsation  are 
present,  the  inference  is  that  the  lesion  on  the 
left  side  of  the  heart  has  seriously  interfered 
with  the  pulmonary  circulation  and  led  to  much 
disturbance  in  the  function  of  the  right  chambers. 
Sometimes  other  veins  than  those  of  the  neck, 
as  those  of  the  chest,  face,  and  upper  extremities, 
are  seen  to  pulsate,  and  the  liver  may  pulsate 
in  an  expansile  manner.  Tracheal  tugging  is 
a  sign  of  aneurysm  of  the  aorta,  and  cannot  be 
regarded  as  a  sign  of  heart  disease,  though 
aneurysm  frequently  produces  incompetence  of 
the  aortic  valves  :  hence  the  necessity  of  refer- 
ence to  the  sign  here.  Apart  from  true  aneurysm, 
the  arch  of  the  aorta  may  be  dilated,  and  thus 
its  impulse  be  exaggerated,  so  as  to  be  perceptible 
in  the  supra-stemal  notch  and  at  the  stei'nal  end 
of  the  right  2nd  intercostal  space.  Deformity 
of  the  chest,  however,  may  be  the  sole  cause  of 
such  abnormal  pulsations. 

Capillary  Pulsation. — In  cases  of  aortic  in- 
competence, on  making  a  patch  of  erythema  by 
rubbing  the  nail  over  the  forehead,  this  phe- 
nomenon is  developed — the  redness  deepening 
and  paling  with  the  pulse.  Apart  from  aortic 
incompetence,  this  sign  may  be  elicited  in  some 
degree  of  development  under  conditions  of  the 
pulse  that  resemble  those  characteristic  of  the 
lesion,  for  instance  alcoholic  muscle  failure  of 
the  heart. 

In  examining  the  chest  of  a  patient  suspected 
of  having  heart  disease  the  cardiac  region,  as  a 
whole,  must  be  carefully  scrutinised.  In  young- 
subjects  of  advanced  heart  disease  the  whole 
region  is  often  prominent,  owing  to  the  enlarged 
organ  opposing  the  effects  of  atmospheric  pres- 
sure upon  the  framework  of  the  thorax.  This 
is  especially  noticeable  when  lung-expansion  has 
been  interfered  with,  and  pigeon  -  breast  has 
resulted.  Again,  the  whole  cardiac  surface  may 
seem  to  be  thrust  forward  en  masse  during  the 
cardiac  systole,  in  which  case  the  special  visible 
areas  of  ordinary  cardiac  pulsation,  to  be  de- 
scribed, cannot  be  distinguished,  the  condition 
being  the  result  of  a  growth  encroaching  on  the 
posterior  mediastinum  and  pushing  the  heart 
forwards.  It  must  be  remembered  that  during 
diastole  the  heart  is  flaccid,  while  during  sj'stole 
it  assumes  a  special  shape,  to  accommodate 
which  the  parietes  have  to  give  way  before  the 
hardened  mass  of  muscle  the  ventricles  in 
systole  represent.  Even  when  a  large  aneurysm 
in  the  descending  thoracic  aorta  projects  the 
heart  forwards  against  the  chest  wall,  it  is  the 
pulsation  of  the  heart  itself  of  which  we  have 
chief  evidence,  though  the  two  pulsations — that 
of  the  aneurysm  and  that  of  the  heart — may  be 
so  intimately  blended  as  to  be  indistinguishable. 
Apart  from  such  rare  conditions  it  will  be  found 
that  the  visible  impulses  of  the  heart  are  usually 
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three  in  number,  and  rarely  there  is  a  fourth  : 
(1)  that  of  the  apex  situated  normally  in  the 
5th  intercostal  space,  well  within  the  left 
mammary  line,  and  occupying  a  small  area 
about  that  of  a  square  inch.  The  apex-beat 
represents  the  contraction  of  the  left  ventricle, 
and  when  this  chamber  is  enlai'ged  the  apex- 
beat  is  displaced  downwards  and  to  the  left, 
and  remains  well  defined,  unless  the  ventricle 
becomes  rounded  in  shape  from  dilatation,  in 
which  case  the  apex-beat  loses  its  definition  and 
often  disappears  altogether.  Some  individuals, 
though  apparently  free  from  heart  disease,  have 
no  apex-beat.  This  has  been  explained  in  various 
ways,  but  the  fact  must  be  recognised.  In 
effusion  into  the  pericardium  the  apex-beat  may 
be  elevated,  but  it  is  difficult  in  such  a  case  to 
be  sure  that  the  impulse  taken  for  the  apex-beat 
really  represents  it.  (2)  An  ill-defined  pulsation 
below  the  xiphoid  cartilage  is  known  as  the 
"  epigastric  impulse,"  and  indicates  the  move- 
ments of  the  right  ventricle.  Certain  individuals, 
apparently  free  from  heart  disease,  have  marked 
epigastric  iinpulse,  presumably  because  of  their 
having  a  short  sternum.  This  impulse  is  present 
in  nearly  all  cases  of  heart  disease  in  which 
there  is  interference  with  the  pulmonary  circula- 
tion, and  is  apt  to  be  specially  pronounced  in 
cases  of  pulmonary  emphysema,  in  which  there 
is  not  only  obstruction  in  the  lung-circulation 
and  engorged  liver,  but  a  lowering  in  the  position 
of  the  diaphragm  as  well.  This  impulse  of  the 
right  ventricle  must  be  carefully  distinguished 
from  actual  expansile  pulsation  of  the  liver 
itself,  which  is  an  extreme  result  of  obstruction 
in  the  pulmonary  circulation,  and  which  has 
been  already  referred  to.  (3)  The  third  area 
of  cardiac  pulsation  to  be  noticed  is  in  the  2nd 
left  intercostal  space  close  to  the  stenium. 
Pulsation  here  is  probably  never  normal,  though 
it  may  be  the  left  lung  that  is  at  fault  and  not 
the  heart.  This  pulsation  is  usually  associated 
with  epigastric  pulsation,  and  depends  on  enlarge- 
ment of  the  infundibulum  of  the  I'ight  ventricle. 
At  one  time  such  pulsation  was  attributed  to 
the  left  auricle,  the  appendix  of  which  comes  to 
the  front  in  this  situation  to  the  left  of  the 
pulmonary  artery.  But  the  appendix  is  often 
found  plugged  with  clot,  and  even  when  active 
and  dilated,  gets  as  it  wei"e  pushed  aside  by  the 
dilated  infundibulum.  Paradoxical  though  it 
may  seem,  as  good  a  case  for  the  right  auricular 
appendix  being  the  seat  of  pulsation  in  the  2nd 
space  to  the  left  of  the  sternum  may  be  made 
out,  for  it  has  actually  been  found  greatly 
dilated  and  free  from  clot  to  the  left  of  the 
sternum.  Those  who  advocate  the  auricular 
origin  of  visible  pulsation  in  the  2nd  left  inter- 
space, admit  that  such  pulsation  is  ventricular- 
systolic  in  rhythm,  and  account  for  it  by  a 
backward  current  into  the  left  auricle  from  the 
left  ventricle  through  the  mitral  valves,  although 
the  systolic  murmur  audible  over  the  pulsation 


is  quite  absent  from  the  apex,  to  which  the 
downward  directed  valve  curtains  might  be 
expected  to  direct  it.  Pulsation  in  the  3rd  left 
interspace  is  specially  common,  apart  from 
mitral  stenosis,  in  cases  of  chlorosis,  in  which 
the  blood  would  seem  to  have  difficulty  in  passing 
through  the  pulmonary  circuit.  These  are  just 
the  cases  in  which  visible  venous  pulsation  in  the 
neck  is  so  manifest,  bearing  out  the  special 
implication  of  the  right  side  of  the  heart  in  the 
circulatory  disturbance.  (4)  In  cases  of  great 
enlargement  of  the  right  chambers  the  right 
miricle  occasions  visible  pulsation  to  the  right 
of  the  lower  half  of  the  sternum. 

Whenever  the  left  ventricle  is  unduly  exposed, 
whether  it  be  from  retraction  of  the  left  lung 
or  from  dilatation  of  the  heart,  it  is  common  to 
see  systolic  retraction  of  the  intercostal  spaces 
above  the  apex-beat,  a  result  simply  of  atmo- 
spheric pressure,  the  heart,  of  course,  occupy- 
ing less  space  during  its  systole  than  during 
its  diastole.  This  must  not  be  confused  with 
retraction  of  the  area  corresponding  to  the  left 
\enix\c\eincludingthe  apex,  which  is  a  sign  of  com- 
plete pericardial  adhesion,  internal  and  external. 

Palpation. — The  apex-beat  of  the  heart  is  the 
first  object  of  attention  when  the  hand  is  placed 
over  the  cardiac  region.  Valuable  information 
is  afforded  in  this  way  as  to  the  condition  of  the 
most  important  chamber  of  the  heart — the  left 
ventricle — for  the  apex  of  the  heart  is  formed 
alone  by  this  chamber.  The  situation,  the 
extent,  and  force  of  the  apex-beat  must  in  all 
cases  when  possible  be  carefully  investigated,— 
that  is  to  say,  if  the  apex-beat  is  present,  because 
in  not  a  few  cases  of  cardiac  disease  there  is  no 
apex-beat,  and  the  negative  fact  is  always  to  be 
iioted,  though  it  need  not  be  given  an  undue 
share  of  attention,  seeing  that  not  a  few  indi- 
viduals, who  present  no  evidence  of  cardiac 
disease,  do  not  possess  an  apex-beat.  When 
there  is  an  apex-beat  its  situation  fixes  at  once 
the  greatest  extension  of  the  left  ventricle  to 
the  left,  for  the  apex  must  always  be  the  portion 
of  the  chamber  lying  to  the  extreme  left.  The 
extent  of  the  impulse,  which  normally  should 
occupy  the  space  of  about  a  square  inch,  again, 
is  often  increased  considerably,  as  is  specially 
noticeable  in  cases  of  aortic  incompetence  in 
which  there  is  dilatation  and  hypertrophy  of  the 
left  ventricle.  A  well-defined  though  extensive 
apex-beat  may  be  taken  as  an  indication  that 
the  ventricle  still  retains  its  form  and  has  not 
become  rounded  or  globular. 

For  reasons  already  referred  to,  absence  of 
the  apex-beat  cannot  be  accepted  implicitly  as 
a  sign  of  cardiac  weakness,  but  if  a  previously 
present  apex-beat  ceases,  it  may  be  accepted  as 
such  a  sign,  and  in  corroboration  of  this  infer- 
ence it  will  commonly  be  noticed  that  the 
impulse  of  the  right  ventricle  increases  as  that 
of  the  left  declines,  as  was  long  ago  observed  by 
Stokes  in  typhus  cases. 
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When  the  auscultatory  sign,  to  be  described 
later  as  the  bruit  de  galop,  is  present,  it  is  not 
very  rare  to  feel  over  the  apex  a  double  shock 
during  the  cardiac  diastole  ;  if  palpation  precedes 
auscultation,  it  may  be  predicted  in  a  case  of 
the  kind  that  the  bruit  de  galop  will  be  heard 
{vide  "On  a  Rare  Combination  of  Physical 
Signs,"  Practitioner,  September  1896). 

As  a  very  rare  occurrence  in  cases  in  which 
the  pericardium  is,  internally  and  externally, 
universally  adherent,  there  is  no  apex -beat 
proper,  but  in  place  of  it  there  is  during  systole 
a  general  depression,  including  the  region  of  the 
cardiac  apex,  followed  by  an  impulse  during 
diastole — apparently  the  result  of  the  rebound 
of  the  relaxing  and  expanding  heart.  It  is  all- 
important  to  remember  that  there  is  no  apex- 
beat  present  in  the  case  referred  to,  so  that  this 
rai-e  condition  may  not  be  confounded  with  the 
common  inspection  -  sign  of  systolic  recession 
above  the  apex-beat,  that  means  only  exposure 
of  the  heart,  whether  from  cardiac  enlargement 
or  lung  retraction. 

To  the  observer  with  tactus  eruditus,  examina- 
tion of  the  apex-beat  by  the  hand  is  fraught 
with  useful  information  in  most  cardiac  cases. 
Apart  from  any  accompanying  thrill  (to  be  con- 
sidered later)  its  sharp,  short  stroke  in  mitral 
stenosis  is  most  suggestive  of  this  lesion,  while 
in  the  hypertrophied  heart  of  chronic  Bright's 
disease  the  displaced,  deliberate,  slow  heave  is 
no  less  so. 

Epigastric  Imjyulse. — The  impulse  of  the  right 
ventricle  is  of  an  altogether  different  kind  from 
that  of  the  left  ventricle,  which  is  the  apex- 
beat.  It  is  a  diffuse  impulse,  felt  below  the 
xiphoid  cartilage,  and  appeals  in  most  cases  to 
inspection  rather  than  palpation.  Only  in  cases 
of  great  hypertrophy  of  the  right  ventricle  does 
it  become  in  any  sense  strong  and  "  heaving," 
and  in  the  latter  case  it  is  easily  perceptible 
over  the  lower  part  of  the  sternum  itself.  In 
cases  in  which  the  right  chambers  of  the  heart 
are  greatly  hypertrophied  and  dilated,  moreover, 
there  is  not  infrequently  expansile  pulsation  of 
the  liver,  so  that  thei-e  is  apt  to  be  much  con- 
fusion of  the  latter  pulsation  with  that  of  the 
right  ventricle  itself.  The  very  rhythm  of  the 
impulse  of  the  right  ventricle  has  been  and  is  still 
in  dispute — some  contending  that  it  is  diastolic 
and  due  to  the  inrush  of  blood.  It  is  to  be 
noted  in  this  relation  that  the  impulses  of  the 
two  ventricles  are  seldom  both  pronounced  at 
the  same  time.  Again,  in  cases  of  great  en- 
largement and  hypertrophy  of  the  left  ventricle, 
with  little  or  no  implication  of  the  right 
chambers,  an  abnormal  impulse  of  the  left 
ventricle  may  be  perceptible  in  the  epigastrium, 
and  is  then  very  liable  to  be  taken  for  the  im- 
pulse of  the  right  ventricle.  This  happens 
specially  in  cases  of  aortic  incompetence. 

The  impulse  of  the  infundibulum  of  the  right 
ventricle  and  that  of  the  right  auricle  come 


under  consideration  as  inspection-  rather  than 
palpation-signs,  though  they  may  be  perceptible 
by  means  of  the  latter  method.  They  have 
already  been  considered  under  inspection. 

The  shock  resulting  from  the  closure  of  the 
pjulmonary  semilunar  valves  is  often  pet'ceptible 
on  jjaljMtion  in  tlie  apjpropriate  area — the  sternal 
end  of  third  left  cartilage — situated  directly 
over  the  valves  which  lie  very  superficially. 
In  cases  of  dilated  aorta  a  similar  impulse  may 
be  perceptible  in  the  aortic  area,  which,  however, 
be  it  remembered,  is  not  situated  over  the 
valves,  but  at  a  distance  from  them,  so  that  the 
perception  of  such  an  aortic  impulse  is  much 
less  common. 

Thrills  which  are  perceptible  by  means  of 
palpation  are  usually  represented  in  ausculta- 
tion by  corresponding  murmurs,  with  which  in 
rhythm  and  other  respects  they  correspond. 
Thus  in  cases  of  mitral  stenosis  there  may  be 
presystolic  and  diastolic  thrills  at  the  apex, 
which  can  sometimes  more  easily  be  separated 
by  palpation  than  the  corresponding  murmurs 
by  auscultation :  the  crescendo  character  and 
abrupt  termination  with  the  apex-beat  of  the 
presystolic,  and  the  diminuendo  character  of  the 
diastolic  murmur,  are  easily  recognisable  by 
both  methods,  but  a  pause  between  the  two  is 
sometimes  perceptible  by  palpation,  that  is 
absent  in  the  case  of  auscultation.  Evidently 
the  later  vibrations  of  the  diastolic  murmur  in 
this  case  are  imperceptible  in  palpation,  as  one 
can  readily  understand  them  to  be.  Diastolic 
thrill  may  be  present  at  the  apex  in  cases  of 
free  aortic  regurgitation,  when  the  history  of 
the  case  and  the  usual  vascular  indications  of 
the  lesion  will  commonly  save  the  observer  from 
error  with  regard  to  the  origin  of  the  thrill. 
In  excessively  rare  cases  of  simple  cardiac  dila- 
tation, without  aortic  incompetence  or  mitral 
stenosis,  a  diastolic  thrill  has  been  felt,  as  a 
diastolic  murmur  has  been  heard  (vide  Practi- 
tioner, vol.  Hi.  p.  254,  1894). 

Systolic  thrill  in  the  aortic  region  is  common 
in  cases  of  aortic  stenosis.  In  the  aortic  region 
the  systolic  murmur  that  is  commonly  associated 
with  dilatation  of  the  arch  may  be  accompanied 
by  a  similar  thrill  which  the  abnormal  approxi- 
mation of  the  vessel  to  the  sui'face  makes  easily 
perceptible.  Occasionally  a  systolic  thrill  is 
present  at  the  apex  in  cases  of  mitral  stenosis 
accompanied  by  corresponding  systolic  murmur, 
which  is  usually  at  the  time  the  only  murmur 
present.  Possibly,  an  apex  systolic  thrill  may 
be  felt  in  any  case  of  mitral  regurgitation  witli 
very  loud  murmur. 

Percussion. — In  the  course  of  a  systematic 
physical  examination  of  the  heart,  it  will  often 
happen  that  inspection  and  palpation  have 
furnished  abundant  evidence  of  the  organ  being 
enlarged  before  percussion  is  reached.  But  in 
not  a  few  cases  the  estimation  of  the  size  of  the 
heart  must  be  essentially  based  on  the  percussion 
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result  alone,  neither  visible  nor  palpable  impulse 
being  produced,  owing  to  the  depressed  vigour 
of  the  heart  muscle  and  the  alteration  in  the 
shape  of  the  left  ventricle,  that  is  so  apt  to  be 
associated  with  habitually  incomplete  systoles. 
Consideration  of  the  heart  in  sitti  makes  it  at 
once  evident  on  what  principles  the  physical 
method  of  examination  by  percussion  is  founded. 
Except  inferiorly  the  heart  is  surrounded  by 
the  resonant  lungs,  the  anterior  borders  of 
which  embrace  the  organ  in  such  a  way  that  a 
large  portion  of  its  anterior  surface  is  covered 
by  them.  Moreover,  these  covering  borders  of 
the  lungs  are  wedge-shaped,  as  they  interpose 
themselves  between  the  heart  and  the  chest 
wall,  that  is  to  say,  they  become  progressively 
thinner  towards  their  edges.  The  anterior 
margins  of  the  lungs  separate  at  the  level  of 
the  fourth  cartilage,  the  border  of  the  left  lung 
passing  outwards  and  downwards  to  a  point 
situated  over  or  close  to  the  junction  of  the 
fifth  rib  with  its  cartilage.  The  border  of  the 
left  lung  then  proceeds  downwards  and  inwards 
along  the  sixth  cartilage.  Thus  a  more  or  less 
triangular  space  is  formed  in  which  the  heart 
comes  into  direct  contact  with  the  chest  wall, 
lung  no  longer  intervening.  The  lower  boundary 
of  the  heart,  of  course,  corresponds  to  the  upper 
boundary  of  the  liver,  the  two  non-resonant 
organs  being  indistinguishable  by  percussion. 
If,  however,  we  define  the  upper  boundary  of 
the  liver  dulness  to  the  right  of  the  sternum, 
taking  care  to  get  beyond  the  right  border  of 
the  heart — the  right  auricle — and  from  the 
level  of  the  hepatic  upper  boundary  draw  a 
line,  slightly  sloping  downwards,  across  the 
chest  to  the  left  anterior  axillary  line,  such  line 
will  give  an  approximate  representation  of  the 
lower  boundary  of  the  heart,  a  fact  that  is  often 
readily  demonstrated  by  the  apex -beat  being 
found  immediately  above  it. 

There  are  three  directions  in  which  it  is 
necessary  to  determine  the  boundaries  of  the 
heart  by  percussion  in  order  to  estimate  its  size 
and  ascertain  its  shaj)e  for  practical  purposes. 
From  the  size  and  shape  of  the  dull  area  we 
infer  the  relative  condition  of  the  cavities  of 
the  heart.  It  is,  of  course,  evident  that  the 
accumulation  of  fluid  in  the  pericardium  or 
pleuree  would  render  the  estimation  of  the  size 
of  the  heart  by  percussion  impossible  for  the 
time  being.  The  position  of  the  right  border 
of  the  heart  should  be  ascertained  above  the 
upper  boundary  of  hepatic  dulness  by  percussing 
— say  an  inch  above  this  boundary — from  the 
right  mammary  line  towards  the  sternum,  and 
noting  the  first  decided  diminution  of  volume 
in  the  lung  resonance  that  occurs  as  the  sternum 
is  approached.  It  is  only  when  the  right  auricle 
has  l3ecome  so  hugely  distended  as  to  be  un- 
covei'ed  by  lung  to  the  right  of  the  sternum 
that  actual  dulness  is  obtained  on  percussion  of 
this  region.    Anatomically  we  know  that  the 


right  auricle  in  health  passes  about  half  an  inch 
to  the  right  of  the  sternum,  thus  fully  an  inch 
from  the  median  line,  but  it  is  covered  by  such 
a  thick  layer  of  lung  here  that  its  presence  fails 
to  modify  the  pulmonary  percussion  sound. 
When,  on  the  other  hand,  we  find  absolute 
dulness  to  the  right  of  the  sternum,  we  are 
entitled  to  conclude  that  the  right  auricle  is 
greatly  distended  and  probably  paralysed,  while 
the  degree  of  its  distension  is  an  excellent 
indication  of  the  amount  of  obstruction  in  the 
pulmonary  circulation.  When  there  is  no 
absolute  dulness  to  the  right  of  the  sternum, 
but  only  a  diminution  in  fulness  or  a  certain 
"emptiness"  of  the  resonance,  as  is  indeed  the 
common  condition  in  all  but  most  grave  cases 
of  heart  disease,  it  is  more  difficult  to  fix  the 
exact  spot  at  which  the  presence  of  the  auricle 
fii'st  modifies  the  pulmonary  resonance,  and  this 
difliculty  is  increased  by  the  approximation  of  the 
cartilages  as  they  join  the  sternum,  especially 
in  certain  individuals,  exerting  an  influence  on 
the  percussion  sound.  Nevertheless  by  careful 
percussion  towards  the  middle  line,  above  the 
hepatic  dulness,  the  point  to  which  the  right 
border  of  the  heart  extends  can  usually  be 
ascertained  with  a  fair  amount  of  precision. 
Percussion  up  to  the  middle  line,  that  is  to  say, 
over  the  sternum,  is  unsatisfactory,  inasmuch 
as  this  bone  has  a  peculiar  (so-called  osteal) 
resonance  of  its  own,  which  interferes  with  the 
determination  of  the  percussion  sound  that 
would  otherwise  be  yielded  by  the  underlying 
structures. 

The  next  determination  to  be  made  is  the 
greatest  extent  of  cardiac  dvilness  to  the  left  of 
the  sternum.  A  moment's  consideration  will 
make  it  plain  that  the  portion  of  the  heart  that 
extends  farthest  to  the  left  of  the  sternum  must 
be  the  most  important  chamber  of  all- — the  left 
ventricle — and  that  its  extremity  represents  the 
apex  of  the  whole  organ.  Moreover,  the  greatest 
extension  of  the  heart  to  the  left  will  necessarily, 
owing  to  the  shape  of  the  organ,  be  at  its  lowest 
part  in  the  vertical  line  of  the  body.  When, 
then,  percussion  is  made  just  above  the  level  of 
the  inferior  border  of  the  heart  and  from  the 
left  anterior  axillary  line  towards  the  sternum, 
the  first  part  of  the  heart  that  will  modify  the 
pulmonary  percussion  sound  will  necessarily  be 
the  apex,  formed  by  the  left  ventricle  alone ; 
and,  therefore,  the  greatest  extension  of  the 
cardiac  dulness  to  the  left  will  represent  the 
size  of  the  left  ventricle.  When  the  apex-beat 
is  discernible,  percussion  can  be  made  directly 
towards  it  from  the  left  anterior  axillary  line. 
Where  there  is  no  apex-beat  the  position  of  the 
apex  must  be  approximately  determined,  as 
above  described,  by  drawing  a  line  across  the 
front  of  the  chest,  from  immediately  above  the 
upper  limit  of  hepatic  dulness  to  the  left  axillary 
line,  almost  horizontally,  but  sloping  very  slightly 
downwards.    The  first  dulness  met  with  in  per- 
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cussing  from  the  left  axilla  towards  the  middle 
line  just  above  this  line  represents  the  apex  of 
the  heart,  and  therefore  of  the  left  ventricle. 

There  remains  to  be  determined  the  summit 
of  the  cardiac  area  of  dulness.  This  determina- 
tion should  be  made  in  the  so-called  parasternal 
line — a  line  drawn  vertically  downwards  an  inch 
to  the  left  of  the  sternum.  Extension  of  the 
cardiac  didness  upwards  in  this  situation  dejDends 
commonly  on  effusion  into  the  pericardium  (a 
condition  not  considered  in  this  article),  or  on 
enlargement  of  the  infundibulum  of  the  right 
ventricle — conus  arteriosus.  Normally  there 
should  be  no  extension  of  the  cardiac  dulness 
above  the  third  cartilage.  Of  course,  all  these 
remarks  ^^resuppose  air-containing  lung  paren- 
chyma in  the  neighbourhood  of  the  heart. 

In  noting  the  features  of  a  cardiac  case,  the 
size  and  shape  of  the  heart  form  most  important 
points  in  the  formation  of  the  diagnosis.  For 
all  practical  purposes  measurements  in  the  two 
directions  indicated  above,  and  the  noting  of 
the  rib  to  which  the  cardiac  dulness  reaches 
upwards,  afford  a  perfectly  sufficient  statement 
of  the  size  and  shape  of  the  heart.  The  results 
can  be  noted  in  a  very  brief  yet  perfectly  satis- 
factory manner  thus  :  The  costal  cartilage  to 
which  the  cardiac  dulness  reaches  upwards  in 
the  left  parasternal  line  is  stated  in  Roman 
figures  III.  or  II.,  as  the  case  may  be,  and  a  line 
is  drawn  underneath,  as  under  the  numerator  of 
a  fraction.  Underneath  this  line  is  placed,  in 
Arabic  figures,  and  to  the  observer's  left,  the 
distance  stated  in  inches  to  which  the  right 
border  of  dulness  extends  to  the  right  of  the 
middle  line,  and  to  the  observer's  right  the 
distance,  stated  in  inches,  to  which  the  dulness 
extends  to  the  left  of  the  middle  line  at  the 
level  of  the  cardiac  apex,  which  is  of  course  the 
extremity  of  both  the  left  ventricle  and  the 
whole  heart.  The  note  is  made  as  if  it  were 
sketched  in  chalk  on  the  patient's  chest. 

In  the  normal  heart  there  is  practically  no 
dulness  to  be  detected  to  the  right  of  the 
sternum.  Moreover,  the  difficulty  of  detecting 
a  difference,  in  their  percussion  sound,  between 
the  right  and  left  halves  of  the  sternum,  as  it 
lies  over  the  heart,  is  great  and  often  insuper- 
able. It  suffices,  then,  to  note  any  impairment 
of  resonance  there  may  be  to  the  right  of  this 
bone,  and  to  measure  the  extent  of  such  impaired 
resonance  in  inches  from  the  middle  line  at  the 
level  indicated.  When  any  absolute  dulness  is 
found  beyond  the  right  sternal  border  it  may  be 
assumed  at  once  that  the  right  auricle  is  much 
enlarged.  The  writer  has  known  such  dulness 
to  extend  almost  to  the  i-ight  mammary  line, 
the  right  auricle  being  found  post-mortem  to 
have  become  a  huge  thin-walled  .sac,  in  all 
probability  incapable  of  systole.  Absolute  dul- 
ness, of  course,  signifies  that  the  distended 
chamber  has  disjjlaccd  the  right  lung  which 
normally  overlies  it.    In  ordinary  heart  cases 


the  cardiac  dulness  to  the  right  of  the  middle 
line  varies  from  an  inch  to  an  inch  and  a  half. 
It  may  be  assumed  that  increase  of  dulness  in 
the  direction  indicated  implies  impaired  con- 
tractility on  the  part  of  the  right  auricle.  To 
the  left  of  the  sternimi,  four  inches  from  the 
middle  line  may  be  considered  the  maximum 
measurement  of  a  normal  heart,  and  the  dulness 
will  reach  as  far  only  exceptionally  and  in  very 
large  individuals.  Usually  in  individuals  with 
sound  hearts  the  maximum  measurement  to  the 
left  of  the  middle  line  does  not  exceed  3-^  inches. 

Some  examples  of  measurements  in  actual 
cases  may  be  given  in  illustration  of  these  con- 
siderations.   The  measiirement  — '- ,  in  a  case 

4 — f) 

of  mitral  stenosis,  denoted  great  enlargement  of 
the  right  auricle,  which  had  no  doubt  become 
little  more  than  a  simple  reservoir,  moderate 
enlargement  of  the  left  ventricle,  and  enlarge- 
ment of  the  infundibulum  of  the  right  ventricle. 
The  disproportionate  enlargement  of  the  right 
side  of  the  heart  is  well  shown  by  the  figure 
above,  and  by  that  to  the  observer's  left.  The 

measurement  - — represented  the  cardiac  dul- 

o — / 

ness  in  a  case  of  aoi'tic  incompetence  late  in  the 
course  of  the  disease,  the  right  auricle  having 
become  much  distended  while  the  left  ventricle 

was  huge.     The  measurement       ^'^  may  be 

taken  as  representing  the  average  size  of  the 
heart  in  cases  of  mitral  stenosis,  when  admitted 
to  hospital  with  engorgement  of  the  right 
auricle.  The  distension  of  this  chambei",  in 
cases  of  moderate  severity,  rapidly  subsides 
vmder  rest  and  treatment,  and  the  correspond- 
ing measurement  of  dulness  to  the  right  as 
rapidly  diminishes. 

Auscultation. — The  evidence  afforded  by  this 
method  of  physical  examination  is  too  often 
accorded  a  value  greater  than  it  merits,  althotigli 
it  must  be  granted  that  in  some  "cases  it  adds 
a  precision  to  diagnosis  unattainable  by  the 
other  methods,  and  in  all  cases  it  gives  the 
finishing  touches  to  the  diagnosis  as  far  as  that 
is  based  on  physical  signs.  At  the  outset  of  this 
subject  the  student  must  be  impressed  with  the 
necessity  of  studying  the  physiological  soiuids 
of  the  heart  and  such  modifications  of  them  as 
there  may  be,  before  he  attends  to  the  adven- 
titious sounds  present.  lie  cannot  too  soon  realise 
the  fact  that  many  heart  cases  run  their  course 
from  first  to  last  vnthout  the  development  of  any 
niurmur.  Among  the  variations  that  may  be 
met  with  in  the  heart-sounds  of  apparently 
heart-healthy  individuals  there  are  many  minor 
and,  it  is  believed,  imimportant  ones.  When 
the  left  ventricle  is  hypertrophied  and  thick- 
walled,  the  arterial  tension  being  high,  the  first 
sound  is  often  dull  and  toneless,  while  when  the 
walls  are  thin  and  the  cavity  dilated,  the 
arterial  tension  being  low,  the  first  sound  is 
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often  loud  and  short  so  as  to  resemble  the 
physiological  second  sound.  It  is  similar 
shortening  of  the  first  sound  that  gives  the 
heart-sounds  in  fever  the  i-esemblance  to  the 
heart-sounds  of  the  foetus  in  titero,  that  was  so 
■well  described  by  Stokes.  In  the  gravest  fevers, 
however,  as  in  typhus,  a  further  change  is  pro- 
duced as  the  result  of  profound  failure  of  the 
heart  muscle,  namely,  disappearance  of  the  first 
sound  altogether.  As  an  event  of  the  greatest 
rarity  the  second  sound  may  likewise  cease,  so 
that  the  patient  would  be  reasonably  thought 
to  be  dead  but  for  the  faint  flicker  of  the 
radial  or  other  pidse.  When  the  ventricular 
contraction  is  abrupt  and  the  arterial  tension 
low,  as  in  palpitation  of  nervous  origin,  the  first 
sound,  again,  is  usually  loud  and  short.  Sir 
William  Bi-oadbent  has  called  attention  to  a 
condition  of  the  heart-sounds  which  he  regards 
as  of  peculiarly  bad  omen,  and  in  which  the 
first  soimd  is  short  and  immediately  followed  by 
the  second  sound.  The  first  sound  may  be 
reduplicated  in  all  degrees  from  that  in  which 
the  clouble  sound  seems  to  give  only  a  prolonged 
and  somewhat  blurred  character  to  the  first 
sound,  to  that  in  which  there  are  clearly  two 
first  sounds  separated  from  one  another. 
Ihtrrup-du])  may  be  taken  as  representing 
phonetically  such  a  reduplication  as  the  latter 
along  with  the  following  second  sound.  Naturally, 
in  all  these  cases  it  is  over  the  ventricles  that 
we  expect  the  modifications  mentioned  to  be 
best  heard.  In  mitral  stenosis  the  first  sound 
is  apt  to  imdergo  a  remarkable  change,  which 
with  quiet  action  of  the  heart  is  most  significant 
of  the  lesion.  Such  change  is  commonly  termed 
accentuation.  The  first  sound  becomes  peculiarly 
loud,  short,  and  sharp.  When  the  presystolic 
miu-mur  is  present  it  is  invariably  accompanied 
by  a  first  sound  of  this  kind  into  which  it  runs, 
so  that  the  two  together  form  a  combination  of 
murmur  and  sound,  accurately  represented  by 
the  syllable  "trupp"  with  an  accentuated  end, 
to  which  reference  will  again  be  made.  The 
resemblance  between  a  reduplicate  first  sound 
and  the  combination  of  murmur  and  sound 
referred  to,  may  be  close  when  the  heart  is 
acting  qviietly,  but  exciting  the  heart's  action 
by  exercise  or  otherwise  usually  at  once  brings 
out  the  accentuation  of  the  first  sound,  if  it  does 
not  also  develop  the  murmur,  and  doubt  is 
dissipated  in  the  case  of  stenosis. 

Of  2Iurmurs. — The  foregoing  remarks  suffice 
to  show  how  much  valuable  information  con- 
cerning the  heart,  both  for  diagnosis  and 
prognosis,  may  be  obtained  from  modifications 
of  the  physiological  heart-soiinds  qiiite  apart 
from  the  production  of  murmurs,  as  we  term 
the  adventitious  soimds,  that  in  no  way  can 
properly  be  regarded  as  physiological  soimds 
however  modified.  For  the  most  part  murmurs 
may  be  described  as  "  blowing  "  sounds.  It  is 
difficult  to  apply  such  a  description,  however,  to 


the  auricular  systolic  murmur,  which  is  further 
sui  generis,  inasmuch  as  it  is  crescendo  in 
character  and  runs  into  the  accentuated  first 
sound,  which  at  once  brings  it  to  a  close.  Some 
murmurs  assume  musical  quality,  transiently 
or  permanently,  and  others  acquire  a  loudness 
that  renders  them  audible  not  merely  over  the 
greater  part  of  the  patient's  trunk,  but  actually 
at  a  varying  distance  from  it.  The  quality  and 
loudness  of  murmurs  have  not,  however,  been 
sufficiently  utilised,  either  for  diagnosis  or 
prognosis,  to  render  a  discussion  of  them 
desirable  here.  Moreover,  the  caprice  occasionally 
displayed  by  murmurs,  in  regard  to  the  attributes 
under  consideration,  makes  the  probability  small 
of  their  ever  becoming  of  much  practical  im- 
portance. In  the  case  of  every  murmur  heard 
over  the  heart  it  is  necessary  for  the  observer 
to  note — 

(i.)  The  rhythm  auricular  or  ventricular 
systolic  or  ventricular  diastolic — in  accordance 
with  the  physiological  act  taking  place  in  the 
chamber  of  the  heart  concerned.  When  either 
of  the  physiological  sounds  remains  audible  with 
a  murmur  it  is  of  great  value  in  the  determina- 
tion of  the  rhythm  of  the  latter. 

(ii.)  The  exact  spot  at  ivhich  the  murmur  is 
heard  loudest,  or,  as  it  is  called,  position  of  maxi- 
mum intensity.  It  must  be  remembered,  how- 
ever, that  this  does  not  necessarily  correspond 
to  any  of  the  four  areas  that  are  usually 
associated  with  the  four  orifices  and  their 
valves. 

(iii.)  The  direction  or  the  conduction  of  the 
mtirtnur  over  the  surface  of  the  chest. 

(i.)  Rhythm. — At  the  base  of  the  heart 
murmurs  may  assume  two  rhythms,  ventricular 
systolic  and  ventricular  diastolic  ;  and  at  the 
apex  and  sometimes  over  the  ventricles  they 
may  assume  three  rhythms — auricular  systolic, 
ventricular  systolic,  and  ventricular  diastolic. 

The  basic  or  arterial  murmurs  being  the 
simpler  will  be  considered  first  of  all.  During 
the  systole  of  the  left  ventricle  blood  is  rushing 
through  the  aortic  orifice,  and  if  a  murmur 
becomes  audible  during  this  time  we  may  pre- 
sume that  the  current  of  blood  is  in  some  way 
interfered  with.  The  term  "obstruction"  is 
often  used  to  denote  such  interference,  but  it  is 
open  to  very  great  objection,  seeing  that  the 
aortic  orifice  may  even  be  larger  than  normal. 
For  instance,  in  aortic  dilatation  a  very  loud 
systolic  murmur  is  often  audible  in  the  aortic 
area,  of  which  the  explanation  is  that,  large  as 
is  the  orifice  of  the  vessel,  its  channel  is  larger 
still,  so  that  the  current  entering  through  the 
former  has  to  spread  out  to  occupy  the  channel 
beyond.  This  condition  we  know  to  be  the 
cause  of  arterial  murmui's  in  general,  so  that  in 
health  all  we  have  to  do  in  order  to  produce  a 
murmur  with  the  blood  current  is  to  narrow  the 
channel  of  an  artery  by  pressure  with  the 
stethoscope.    With  regard  to  the  aortic  orifice 
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a  systolic  murinur  is  only  too  likely  to  be  pro- 
duced by  a  trivial  lesion,  which  accomplishes  as 
regai'ds  results  on  the  circulation  an  altogether 
unimportant  effect  on  the  blood-stream — it  may 
be  a  tiny  fibrous  nodule  or  thickening  of  the  lip 
of  a  cusp,  it  may  be  mere  thickening  and  stiffen- 
ing of  a  cusp  that  prevents  its  natural  effacement 
before  the  blood  current,  and,  possibly,  it  may 
be  a  pi'ojecting  atheromatous  patch  in  the 
channel  of  the  vessel  beyond  the  valves.  On 
the  other  hand,  there  may  be  extreme  narrow- 
ing of  the  orifice,  yet  such  grave  lesion  may  be 
revealed  on  auscultation  by  a  murmur  of  the  same 
rhythm  as,  and  otherwise  indistinguishable  from 
the  nmrmur  produced  at  an  actually  enlarged 
orifice  and  at  an  orifice  onlynominallj^liminished. 
(We  have  been  constrained  to  use  the  expression 
"at,"  but  "beyond"  would  be  more  strictly 
correct.)  Lastly,  as  if  to  shatter  hopelessly  the 
value  of  a  systolic  murmur  as  a  sign  of  aortic 
disease,  not  to  speak  of  obstruction,  this  same 
systolic  murmur  is  often  heard  over  the  aorta 
when  it  is  perfectly  healthy,  as  far  as  we  know, 
in  cases  of  antemia.  Notwithstanding,  under 
certain  circumstances  having  relation  to  accom- 
panying phenomena,  the  diagnosis  of  aortic 
stenosis  may  to  a  considerable  extent  be  based 
on  this  murmur,  but  even  when  this  is  the  case, 
it  must  be  admitted  that  the  murmur  then  only 
contributes  to  the  basis  of  the  diagnosis :  it 
does  not  essentially  constitute  it. 

As  a  matter  of  clinical  experience  a  systolic 
murmur  in  the  "  pidmonary  area  " — over  or  just 
beyond  the  pulmonary  semilunar  valves  —  is 
common,  and,  as  described  in  another  place,  the 
mode  of  origin  of  such  a  murmur  has  been  hotly 
debated.  This  murmur  has  become  in  clinical 
medicine  specially  associated  with  anaemia,  in 
which  condition  of  ill-health  the  murmur  is  very 
common.  Still  the  fact  remains  that  cases  of 
anaemia  iu  a  jjronounced  degree  are  from  time 
to  time  met  with  in  which  there  is  no  murmur 
in  the  pidmonary  or  other  area.  In  all  kinds 
of  heart  disease,  again,  a  "  pulmonary  "  systolic 
murmur  is  common,  and  in  certain  cases  of 
muscle  failure  of  the  heart  it  may  be  the  only 
murmur  audible  throughout  the  illness,  as  for 
instance  in  alcoholic  muscle  failure. 

In  long-standing  cases  of  mitral  stenosis  and 
like  conditions  it  is  not  very  rare  for  the  pul- 
monary artery  to  become  atheromatous  and  to 
lose  its  elasticity,  so  that  dilatation  is  very  apt 
to  ensue.  Without  atheromatous  change,  in- 
deed, it  is  likely  that  the  artery  will  become 
dilated  after  prolonged  exposure  to  high  blood- 
pressure,  and  this  event  may,  as  in  the  case  of 
the  aorta,  give  rise  to  systolic  nuu-nuir. 

Even  in  ordinary  cases  of  anaemia  it  is  con- 
ceivable that  this  notorious  systolic  murmur 
in  the  pulmonary  area  may  be  produced  in  this 
way,  the  condition  of  anrcmia  seemingly  leading 
to  a  difficulty  in  the  passage  of  the  blood  through 
the  capillaries  of  the  lungs.     We  know  how 


asphyxia  leads  to  engorgement  of  the  right  side 
of  the  heart,  and  it  is  obvious  that  interference 
with  the  entrance  of  oxygen  into  the  air-passages, 
and  a  diminution  in  the  number  or  capacity 
of  the  oxygen-carriers  of  the  blood,  must  both 
occasion  some  degree  of  interference  with  the 
pulmonary  circulation  and  raise  the  blood - 
pressure  in  the  pulmonary  artery.  Clinicists 
have  long  recognised  that  a  systolic  murmur 
over  the  pulmonary  artery  is  the  least  valuable 
cardiac  murmur  with  which  they  are  familiar. 
It  commonly  accompanies  other  murmurs — both 
those  dependent  on  valve  lesions  and  those 
dependent  on  simple  muscle  failure.  In  a  first 
attack  of  rheumatic  fever  it  is  very  commonly 
encountered  in  association  with  a  mitral  re- 
gurgitation murmur,  and  (a  fact  of  some 
interest  in  relation  to  the  theory  above  referred 
to)  it  is  commonly  also  associated  with  a 
tricuspid  murmur.  In  the  alcoholic  heart  and 
other  forms  of  muscle  failure,  again,  it  may  be 
the  only  murmur  present.  Sometimes  it  is 
present  although  there  is  no  indication  of  ill- 
health  of  any  kind,  when  it  may  be  conjectured 
to  result  from  some  peculiarity  in  the  contour 
of  the  vessel — some  odd  bend  or  the  like.  The 
low  value  of  this  murmur  in  diagnosis  is  firmly 
established,  whatever  may  be  our  ideas  as  to  the 
mode  of  its  production. 

Incompetence  of  the  aortic  valves  is  revealed 
to  us  on  auscultation  by  a  very  definite  diastolic 
murmur  well  conducted,  downwards  and  to  the 
left,  over  the  cardiac  area.  When  any  portion 
of  the  second  sound  is  audible  the  murmur  runs 
off  directly  from  it ;  that  is  to  say,  there  is 
never  the  intervention  of  a  pause  between  the 
second  sound  and  the  murmur. 

When  the  blood  tension  in  the  pulmonary 
artery  is  habitually  very  high,  as  in  cases,  for 
instance,  of  mitral  stenosis  and  pulmonary 
emphysema,  the  vessel  is  apt  to  undergo  dilata- 
tion whether  there  be  atheroma  or  not,  and,  as 
in  the  case  of  the  aorta,  the  orifice,  as  well  as 
the  channel  of  the  vessel,  may  finally  take  part 
in  the  dilatation,  so  that  the  valves  fail  to  com- 
pletely close  the  orifice,  temporarily  or  per- 
manently. Thus  a  murmur  of  pulmonary  in- 
competence may  arise  as  a  curiosity  of  clinical 
observation  —  the  second  sound  from  which  it 
proceeds  being  always  much  accentuated.  This 
murmur  of  high  pressure  in  the  pulmonary 
artery  is  only  an  example  of  the  same  j^i'ocess 
that  occasions  the  much  more  common  murmur 
occurring  under  similar  circumstances  in  the 
aorta. 

As  regards  their  rhythm,  mitral  and  tricuspid 
murmurs  may  be:  (1)  Ventricular  systolic; 
(2)  Ventricidar  diastolic;  and  (3)  Auricular 
systolic,  commonly  called  presystolic. 

( 1 )  It  will  be  convenient  to  consider  the  ventri- 
cular systolic  murmur  first  of  all.  This  nnu-mur 
indicates  incompetence  of  the  mitral  or  tricuspid 
valves  according  to  its  localisation  and  position 
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of  maximum  intensity.  Incompetence  of  the 
tricuspid  valves  is  a  very  common  consequence  of 
disease,  of  one  kind  or  another,  affecting  the  left 
chambers  of  the  heart,  whereby  the  blood- 
pressure  in  the  pulmonaiy  circuit  is  much  raised. 
In  comparatively  a  very  few  cases  there  is 
stenosis  of  both  mitral  and  tricuspid  orifices,  but 
the  left  lesion  is  always  far  in  advance  of  the 
right.  In  such  cases  it  is  common  for  the  simple 
murmurs  of  tricuspid  and  mitral  regvu-gitation 
to  have  been  the  only  murmurs  observed  during 
life. 

In  the  immense  majority  of  cases  of  heart 
disease  in  which  the  murmur  of  tricuspid  in- 
competence is  found,  there  is  no  lesion  of  the 
tricuspid  valves  at  all,  and  their  incompetence 
is  simply  the  result  of  muscle  failure  of  the 
right  ventricle. 

When  a  systolic  murmur  is  heard  at  the  apex 
we  assume  that  the  mitral  A'alves  have  become 
incompetent,  though  the  possibility  of  the 
murmur  of  aortic  stenosis  being  conducted  to 
the  apex  is  difficult  to  deny  altogether.  Taken 
practically,  the  question  is  not  one  of  great 
importance,  and,  given  aortic  stenosis,  sooner 
or  later  the  mitral  valves  are  likely  to  become 
incompetent.  In  all  forms  of  muscle  failure 
of  the  heart  mitral  incompetence  is  very  apt 
to  arise,  and  with  it  the  murmur  we  are  con- 
sidering. Then  there  are  the  cases  in  which 
this  murmur  resiilts  from  actual  damage  to 
the  valve  curtains,  rendering  them  incompetent. 
Rheumatism  and  septic  endocarditis  are  the 
usual  causes  of  the  damage,  bvit  the  latter  is 
■by  far  the  more  destructive  to  the  valve  struc- 
tiu-es,  though  the  disease  is  comparatively  rare  ; 
while  in  rheumatism,  which  is  common,  the 
damage  to  the  vulve  is  apt  to  be  much  less 
in  the  first  instance,  although  the  chronic  pro- 
cess set  up  very  frequently  eventuates  in  stenosis 
of  the  orifice.  Lastly,  when  mitral  stenosis  is 
thoroughly  established,  the  necessarily  deformed 
curtains,  very  commoiily  indeed,  are,  either  per- 
manently or  fi'ora  time  to  time,  incompetent,  so 
that  the  murmur  of  mitral  incompetence  is  the 
most  common  of  all  the  murmurs  met  with  in 
cases  of  stenosis.  Thus  it  happens  that  when 
a  systolic  murmur  is  loudest  at  the  apex  of 
the  heart  we  associate  it  at  once  with  mitral 
incompetence,  and  we  have  to  ask  ourselves 
practically  these  three  questions  :  (a)  Are  the 
valves  healthy,  and  is  their  incompetence  the 
result  of  muscle  failure  of  the  heart?  {h)  Is 
there  structural  damage  of  the  valve  curtains 
rendering  them  incompetent,  but  without  sten- 
osis of  the  orifice  1  (c)  Is  there  stenosis  of  the 
orifice  ? 

(2)  The  next  murmur,  the  rhythm  of  which  we 
have  to  consider  in  relation  to  the  mitral  and 
tricuspid  orifices,  is  the  diastolic.  During  the 
diastole  of  the  ventricles  blood  is  passing- 
through  the  auriculo- ventricular  orifices,  and 
the  condition  of  these  orifices  that  produces  a 


diastolic  murmur  is  stenosis.  (This  statement 
makes  no  account  of  the  very  rare  occurrence 
of  a  diastolic  murmur  in  simple  cardiac  dila- 
tation alluded  to  in  another  part  of  this  article, 
p.  13.5;  vide  Practitioner,  vol.  lii.  p.  254.)  Tri- 
cuspid stenosis  is  a  rare  lesion,  and  a  diastolic 
murmiu"  is  only  very  exceptionally  produced 
by  it,  so  that  we  may  direct  our  attention 
exclusively  to  the  mitral  diastolic  murmur, 
which  is  a  common  sign  in  cases  of  mitral 
stenosis.  The  murmur  is  usually  best  heard 
at  the  apex,  but  is  less  strictly  limited  to 
this  spot  than  is  the  murmur  to  be  next 
considered,  being  often  audible  over  the  vent- 
ricles between  the  apex  and  the  lower  part 
of  the  sternum.  In  rare  instances  it  is  widely 
distributed  over  the  cardiac  surface,  so  that 
when,  as  is  usually  the  case,  there  is  an 
accompanying  systolic  murmur,  the  double 
murmur  may  be,  as  far  as  sound  goes,  indis- 
tinguishable from  the  familiar  "  double  aortic  " 
murmur  of  aortic  incompetence  (vide  Med. 
Chron.  (1896),  vol.  vi.  p.  174).  The  diastolic 
murmur  of  mitral  stenosis,  unlike  the  murmur 
next  to  be  described,  is  somewhat  diminuendo 
in  character.  The  current  of  blood  through 
the  constricted  orifice  producing  this  murmur 
has  both  a  vis  a  fronte  and  a  vis  a  tergo  in 
its  production  :  the  expanding  left  ventricle  and 
the  blood-pressure  in  the  pulmonary  circuit  de- 
rived from  the  contraction  of  the  right  ventricle. 

(3)  The  last  murmur  we  have  to  consider  is 
the  auricular  systolic  or  presystolic  murmur  of 
auriculo -ventricular  stenosis.  Like  the  last 
murmur,  it  is  much  more  frequently  produced 
in  the  left  side  of  the  heart,  though  a  tricuspid 
presystolic  murmur  does  very  rarely  occur.  In 
several  respects,  as  well  as  in  its  rhythm,  this 
murmur  differs  from  all  the  other  murmurs 
with  whicii  clinical  experience  has  made  us 
familiar.  As  regards  its  rhythm,  it  immediately 
precedes  the  first  sound,  thus  occurring  during 
the  latter  portion  of  ventricular  diastole.  It 
is  crescendo  in  character,  and  it  is  brought 
abruptly  to  a  close  with  the  first  sound  (modi- 
fied as  we  have  found)  tvhen  the  murmur  is  at 
its  greatest  intensity.  This  combination  of 
crescendo  murmur  and  first  sound  lends  itself 
well  to  the  usually  accepted  view  as  to  the 
mode  of  production  of  the  murmur  by  the 
current  of  blood  resulting  from  the  contraction 
of  the  auricle,  for  we  can  imagine  the  auricle 
expelling  the  blood  with  increasing  force  as  its 
capacity  diminishes,  and  we  can  understand  the 
abrupt  cessation  of  murmur  at  the  moment  of 
its  greatest  loudness,  for  how  can  the  thin- 
walled  auricle  contend  for  an  instant  against 
the  mass  of  muscle  composing  the  left  ventricle  ? 
Evidentlj^,  directly  the  ventricle  enters  into  con- 
traction, the  current  of  blood  issuing  from  the 
constricted  orifice  must  be  brought  to  a  stand- 
still. 

(ii.)    Situation    of   Maximum   Intensity  of 
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Murmur. — In  our  endeavour  to  determine  the 
orifice  at  which  a  miirmnr  is  produced,  the  place 
at  which  it  is  heard  loudest  must  always  be 
ascertained. 

As  a  matter  of  fact  all  the  orifices  of  the 
heart  lie  close  together.  To  use  Dr.  Walshe's 
statement,  "  A  superficial  area  of  half  an  inch 
will  include  a  portion  of  all  four  sets  of  valves 
in  situ ;  an  area  of  about  a  quarter  of  an  inch, 
a  portion  of  all  except  the  tricuspid."  It  is 
therefore  impossible  to  assign  a  murmur  to  a 
certain  orifice  because  it  is  heard  loudest  over 
that  particular  orifice,  seeing  that  the  other 
orifices  are  in  such  close  proximity,  but  the 
less  important  orifices — those  of  the  right  side 
— lie  superficially,  and  one  of  these  —  the 
pulmonary — is  so  close  to  the  svirface  that 
the  shock  of  the  closure  of  its  valves  can  often 
be  felt,  as  we  have  already  found,  on  palpation. 
The  areas  at  which  pulmonary  and  tricuspid 
murmurs  are  usually  best  heard  are,  accordingly 
and  respectively,  "  the  sternal  extremity  of  the 
3rd  left  cartilage  "  and  "  the  lower  part  of  the 
sternum  and  adjoining  area  to  the  left  of  the 
bone  where  the  heart  is  vmcovered  by  lung." 
We  expect  murmurs  generated  at  these  orifices 
to  be  heard  loudest  in  the  areas  named,  which 
practically  overlie  the  orifices  concerned.  As 
will  be  explained,  however,  under  "  Conduction 
of  Murmurs,"  certain  objections  may  be  raised 
to  the  selection  of  the  areas  in  question.  It  is 
impossible,  however,  to  find  better  ones. 

The  principle  on  which  the  areas  assigned 
in  auscultation  to  the  more  important  aortic 
and  mitral  orifices  are  selected  is  quite  different, 
and  is  that  of  the  isolation  of  the  murmurs  at 
some  distance  from  the  orifices  at  which  they 
are  produced.  The  "  aortic  area  "  is  the  "  sternal 
extremity  of  the  2nd  right  costal  cartilage "  ; 
hero  the  aorta  comes  close  to  the  surface,  but 
of  the  two  murmurs  that  may  be  generated 
at  its  orifice  the  systolic  has  luiquestionably  a 
better  chance  of  being  conducted  hither  in  full 
intensity  than  the  diastolic  murmur.  Clinical 
experience,  as  well  as  theory,  bears  out  this 
statement,  for  one  is  often  svu'prised  at  hearing 
so  little  in  the  aortic  area  of  an  aortic  diastolic 
murmur  that  is  loud  below.  The  "  mitral  area," 
again,  corresponds  to  the  apex  of  the  heart  as 
well  as  the  apex  of  the  left  ventricle.  At 
the  cardiac  apex,  then,  we  have  to  do  with  this 
chamber  only.  In  the  case  of  the  direct  or 
obstructive  mitral  murmurs,  we  can  well  under- 
stand their  free  conduction  in  the  direction  of 
the  cm-rent  that  produces  them,  but  for  the 
murmurs  of  incompetence  the  apex  as  the  place 
of  their  isolation  would,  at  first,  seem  ill-chosen. 
It  is  known,  however,  that  the  disposition  of  the 
valve  curtains,  as  lips  projecting  in  the  opposite 
direction  to  the  regurgitant  current,  is  calculated 
to  i-eflect  the  murmm-  of  incompetence  forwards 
to  the  apex  {vide  Fagge  :  Reynolds'  System  of 
Medicine,  vol.  iv.  p.  630).   The  frequent  presence 


of  this  same  murmur  of  mitral  incompetence  at 
the  back  is,  of  course,  readily  explained  by  the 
posterior  position  of  the  left  auricle  into  which 
the  regurgitated  stream  must  directly  pass. 

While  it  is  desirable  that  special  attention 
should  always  be  given  both  to  the  cardiac 
soiinds  and  to  any  murmurs  that  may  be 
audible  in  these  four  areas,  auscultatory  ex- 
amination of  the  heart  must  not  be  limited  to 
them.  The  necessity  for  this  injimction  will  be 
evident  on  consideration  of  the  following  para- 
graphs. 

(iii.)  The  Conduction  of  Murmurs. — The  most 
important  murmurs — the  aortic  and  the  mitral 
— have  fairly  definite  lines  of  conduction,  and 
especially  is  this  the  case  with  respect  to  the  re- 
gurgitation murmurs  of  both  aortic  and  mitral 
origin.  As  regards  the  obstruction  murmurs 
produced  at  these  orifices,  the  aortic  is  carried 
on  in  the  course  of  the  circulation,  as  might  have 
been  anticipated,  and  may  be  audible  over  the 
upper  back  in  the  left  vertebral  groove ;  the 
mitral  is  likewise  carried  onwards  in  the  course 
of  the  circulation  to  the  cardiac  apex,  beyond 
which  it  only  exceptionally  spreads.  The 
systolic  murmur  of  mitral  incompetence,  especi- 
ally when  there  is  structural  change  of  the 
valve  ciirtains  without  stenosis  or  very  free 
regurgitation  from  muscle  failure,  is  apt  to  be 
very  well  conducted  to  the  back.  On  the  other 
hand,  in  cases  of  regurgitation  through  a  sten- 
osed  orifice,  the  murmur  is  often  not  conducted 
to  the  back,  only  a  first  sound  being  audible 
there,  and  the  same  condition  is  the  rule  in 
cases  of  mitral  incompetence  from  muscle 
failure,  the  exception  to  the  rule  being  found 
in  cases  in  which  the  incompetence  apparently 
is  imusually  great  for  the  time  being.  Murmurs 
that  are  inaudible  at  the  back  may  be  audible 
in  the  axilla  as  far  as  the  mid-axillary  line,  or 
even  beyond  it,  while  those  audible  at  the  back 
are  usually  heard  continuously,  as  the  stetho- 
scope is  passed  backwards,  from  the  apex  to 
the  spine.  In  a  considerable  number  of  cases 
the  murmur  is  not  only  audible,  but  loud  at 
the  back  to  the  right  of  the  spine.  As  in 
these  cases  there  is  often  tricuspid  regurgita- 
tion as  well  as  mitral,  some  have  supposed  that 
the  loud  murmur  to  the  right  of  the  spine  is 
tricuspid  in  origin,  but  this  is  very  doubtful. 

The  murmur  of  aortic  incompetence  is  con- 
ducted downwards  and  to  the  left,  towards  the 
apex.  In  many  cases  it  is  heard  over  all  the 
cardiac  area,  in  most  cases  it  passes  well  down 
the  sternum,  and  it  may  even  be  most  distinct 
at,  or  actually  limited  to,  the  lower  part  of  this 
bone.  Feeble  murmurs  are  not  rarely  located 
to  the  left  of  the  sternum  between  the  3rd  and 
5th  cartilages.  It  will  be  evident  that  these 
last  two  positions  properly  belong  to  tricuspid 
and  pulmonary  murmurs  respectively,  but  as 
regards  the  former  a  tricuspid  diastolic  murmur 
is  exceedingly  rare,  much  more  rare  than  the 
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rare  lesiou  it  indicates  — tricuspid  ,  ateiiosis  — 
while  pulmonary  incompetence  as  an  actual 
lesion  is  still  more  rai-e,  so  that  these  murmurs 
are  little  likely  to  occasion  error  in  diagnosis. 
Moreover,  in  aortic  incompetence,  the  vascular 
phenomena,  referred  to  elsewhere,  are  generally 
characteristic  of  this  lesion. 

There  are  certain  noisy  murmurs  of  which 
conduction  in  definite  directions  can  hardly  be 
recognised,  and  which  may  indeed  be  audible 
at  a  distance  from  the  jjatient's  body.  Aortic 
incompetence  is  specially  likely  to  furnish 
examples  of  such  murmurs,  which  may  be 
heard  all  over  the  trunk  and  along  the  spine 
from  occiput  to  sacrum,  as  well  as  at  a  distance 
from  the  body.  How  little  variation  as  regards 
murmur  can  be  attributed  to  changes  in  the 
lesion  was  well  illustrated  by  a  case  of  the 
writer's.  A  patient  was  admitted  to  the  wards 
so  intensely  cyanotic  that  he  was  at  once  bled. 
On  his  entering  the  ward  most  careful  ausculta- 
tion failed  to  reveal  any  murmur,  yet  a  day 
or  two  later  the  patient  presented  a  systolic 
murmur  of  extraordinary  loudness  audible  all 
over  his  chest,  and  even  at  a  short  distance 
from  it.  The  patient  had  been  the  subject 
of  acute  rheumatism  many  years  before,  and  on 
post-mortem  examination,  a  considerable  time 
after  his  admission  to  hospital,  was  found  to 
have  a  greatly  constricted  mitral  orifice  without 
any  trace  of  recent  lesion.  Similar  caprice  in 
the  behaviour  of  a  murmur  is  often  witnessed 
in  cases  of  aortic  incompetence,  in  which  a  long- 
familiar  murmur  may  disappear  during  febrile 
or  other  disturbance  of  the  circulation,  while  it 
cannot  for  a  moment  be  doubted,  from  the 
arterial  condition,  that  regurgitation  is  taking- 
place  as  freely  as  ever.  Such  cases  supply  a 
warning  not  to  base  a  diagnosis  of  such  and 
such  condition  of  lesion  on  any  peculiarity  of 
its  murmur  as  regards  loudness,  distribution, 
or  quality.  A  curious  point  with  regard  to 
musical  quality  in  the  murmur  of  mitral  in- 
competence is  the  frequent  loss  of  this  quality 
by  the  murmur  audible  at  the  back.  If  we 
draw  no  special  inference  from  musical  quality 
in  a  murmur  this  curious  experience  will  not 
disturb  us,  but  it  does  raise  a  doubt  in  one's 
mind  as  to  the  musical  murmur  at  the  apex 
and  the  non-musical  murmur  at  the  back  beina, 
as  is  usually  believed,  one  and  the  same. 

Having  considered  the  facts  to  be  ascertained 
by  the  physical  method  of  diagnosis  in  the  ab- 
stract, it  will  now  be  necessary  to  reconsider 
them  as  they  occur  in  nature,  grouped  together 
in  varying  combinations,  according  to  the  form 
of  disease  that  gives  them  origin. 

The  Physical  Signs  in  Combination  op  the 
Different  Forms  op  Heart  Disease 

We  shall  in  this  section  deal,  in  the  first 
instance,  with  one  of  the  simplest  of  the  valve 
lesions — obstruction  at  the  aortic  oi-ifice  or  aortic 


stenosis.  From  its  very  nature,  this  lesiou,  which 
has  usually  been  produced  by  rheumatic  endo- 
carditis, is  of  slow  formation,  and  the  left  ventricle 
— the  most  important  chamber  of  the  heart — 
has  plenty  of  time  to  accommodate  itself  to  the 
adverse  circumstances  the  lesion  imposes  on  it. 
The  difiiculty  must  be  encountered  first  of  all  in 
systole,  and,  so  long  as  complete  systole  on  the 
part  of  the  left  ventricle  is  maintained,  the 
difficulty  is  limited  to  systole.  Only  when  systole 
fails  in  its  perfect  accomplishment  because  of 
leakage  through  the  mitral  curtains  as  a  result 
of  muscle  failure,  or  because  of  imperfect  empty- 
ing of  the  ventricle  as  a  consequence  of  this  same 
muscle  failure,  does  occasion  for  dilatation  of  the 
left  ventricle  arise.  The  importance  of  these 
considerations  in  regard  to  the  physical  state  of 
the  heart  in  aortic  stenosis  is  immense,  and  by 
them  we  can  imderstand  how  it  happens  that 
this  lesion  of  all  others  has  been  notorious  for 
the  length  of  time  it  can  be  endured  with  com- 
parative impunity.  When  once,  however,  muscle 
failure  has  set  in,  the  gravity  of  the  lesion  is 
great.  The  slow  pulse  that  is  frequently  noticed 
in  cases  of  the  kind  perhajas  helps  in  warding  off 
the  development  of  muscle  failure,  and  may  be 
regarded  as  a  manifestation  of  the  vis  medicatrix 
natura;.  Coming  to  a  systematic  investigation 
of  the  physical  signs  met  with  in  a  case  of  aortic 
stenosis,  our  first  inspection  should  be  made  of 
the  neck,  in  which  arterial  pulsation  tends  to  be 
less  evident  than  in  most  other  forms  of  heart 
disease,  while  the  presence  and  degree  of  venous 
pulsation  depend  on  the  development  of  muscle 
failure  of  the  heart  as  a  whole — in  other  words, 
on  the  implication  of  the  right  chambers — in 
the  circulatory  disturbance.  On  insjjecting  the 
chest  the  apex-beat  may  or  may  not  be  dis- 
cernible ;  its  situation  in  the  former  case  will 
determine  the  size  of  the  left  ventricle,  while 
epigastric  impulse  points  to  involvement  of  the 
right  ventricle  in  the  results  of  the  lesion.  It 
has  been  held  that  aortic  stenosis  tends  to 
diminish  the  apex-beat,  and  in  some  degree  this 
may  be  the  case,  but  the  vigour  of  the  muscle 
of  the  left  ventricle  as  well  as  the  shape  of  the 
chamber  has  always  to  be  taken  into  account 
with  regard  to  the  apex-beat.  Inasmuch  as 
aortic  incompetence  is  often  associated  in  some 
degree  with  stenosis,  it  may  be  well  to  bear  in 
mind  that  incompetence  would  seem  to  tend  in 
the  direction  of  exaggerating  the  apex-impulse. 
Palpation  will  usually  confirm  the  observation 
made  by  inspection  as  regards  arterial  pulsation 
in  the  neck,  and  the  force,  extent,  and  situation 
of  such  cardiac  impulse  as  there  may  be.  The 
characters  of  the  pulse  are  reserved  for  special 
comment  later.  Over  the  aortic  area  a  very 
valuable  palpation  sign  may  often  be  elicited, 
namely,  systolic  thrill,  which  may  be  felt  all 
over  the  course  of  the  aorta,  from  its  origin 
deep  in  the  heart  to  the  termination  of  its 
contiguity  with  the  upper  part  of  the  sternum 
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at  the  2nd  costal  cartilage,  no  doubt  transmitted 
in  part  of  the  vessel's  course  through  the  pulmon- 
ary artery  and  the  conus  arteriosus,  while  it  may 
be  felt  on  a  finger,  in  the  suprasternal  notch, 
being  thrust  behind  the  manubrium  sterni.  It 
must  be  remembered  that  a  similar  systolic 
thrill  may  be  met  with  under  conditions  the 
very  opposite  to  those  of  stenosis,  namely,  cases 
of  aortic  dilatation,  of  which  condition  exaggera- 
tion of  pulsation  and  the  auscultatory  condition 
to  be  described  will  usually  afibrd  ample  evidence. 
It  may  be  said  that  aortic  stenosis  militates 
against  aortic  dilatation,  but  the  two  conditions 
are  not  incompatible,  as  a  matter  of  pathological 
experience.  Percussion  affords  information  as  to 
the  size  and  shape  of  the  heart,  and  therefore  as 
to  the  condition  of  its  chambers  in  regard  to  dila- 
tation.   It  need  not  be  here  referred  to  in  detail. 

Auscultation  affords  very  valuable  evidence  as 
to  the  presence  of  aortic  stenosis,  though  the 
murmur — systolic — associated  with  the  lesion  is 
of  itself  of  little  value,  and  for  this  reason,  that 
imder  the  opposite  condition  —  that  is  to  say, 
dilatation  of  the  orifice — the  same  sign  may  be 
pronounced.  Such  dilatation  invariably  involves 
the  first  part  of  the  arch,  and  therefore  the  second 
sound  is  intensified  and  accentuated,  while  in 
aortic  stenosis  the  second  sound  is  ill-developed, 
feeble,  and  toneless  as  a  rule,  and  in  many  cases 
entirely  absent,  and  this  too  without  there  being 
any  diastolic  murmur.  It  must  also  be  re- 
membered that  diastolic  murmur  is  not  rarely 
associated  with  dilatation  of  the  aorta  and  con- 
sequent accentuation  of  the  second  sound,  with 
which  character  the  incompetence  of  the  valves 
does  not  usually  appreciably  interfere.  It  follows 
that  if  we  meet  with  a  case  in  which  there  is  a 
systolic  thrill  and  a  loud,  hai'sh  systolic  murmur, 
followed  by  a  feeble  second  sound,  or  no  second 
sound  at  all,  in  the  aortic  area,  the  probability  of 
there  being  aortic  stenosis  is  great.  The  presence 
of  slight  diastolic  murmur  will  rather  enhance 
than  impair  the  value  of  this  evidence.  The 
history  of  an  old  rheumatic  attack  still  further 
strengthens  the  evidence,  as  do  also  the  minor 
physical  facts  elsewhere  referred  to,  such  as 
slow  pulse,  deficient  carotid  visibleness,  etc. 

The  Pulse  in  Aortic  Stetiosis. — There  are  two 
varieties  of  pulse  that  have  become  associated 


Fio.  1. — An.icrotic  imls-  of  aortic  stenosis. 

in  clinical  medicine  with  aortic  stenosis;  probably 
neither  possesses  pathognomonic  value  in  dia- 
gnosis, and  to  one  of  them  greater  diagnostic 
significance  is  to  be  attached  than  to  the  other. 
These  arc  commonly  known  as  the  (1)  anacrotic 
pulse  and  the  (2)  bisfericns  pulse,  and  as  regards 


their  diagnostic  value  they  stand  in  this  order. 
The  characters  of  these  pulses  are  best  studied 
graphically  with  the  aid  of  the  sphygmograph. 
(1)  The  sphygmogram  of  the  anacrotic  pulse  is 
characterised  by  a  sloping  upstroke,  which  near 
the  top  is  marked  by  a  slight  wave  indicative  of 
the  position  of  the  percussion  wave,  but  the 
actual  apex  of  the  curve  is  above  this,  and  is 
formed,  not  as  normally  by  the  percussion  wave, 
but  by  the  tidal  wave,  which  is  usually  rounded 
and  prolonged.  The  line  of  descent,  like  the 
upstroke,  is  sloping,  and  the  dicrotic  wave  in 
its  course  is  apt  to  be  ill-marked.  The  pulse  is 
usually  infrequent,  and  has  besides  a  sluggish 
wave-beat.  When  from  nervous  or  other  influence 
the  pulse  is  rendered  frequent,  the  characteristic 
features  of  the  sphygmogram  may  become  very 
much  altered  ;  on  the  other  hand,  a  great  degree 
of  persistence  of  these  same  characters  in  spite 
of  disturbing  influences,  as  those  of  vaso-dilators 
and  pyrexia,  may  be  manifest. 

When  the  anacrotic  pulse  is  well  developed 
and  is  associated  with  the  characteristic  murmur 
and  thrill  of  the  lesion,  its  diagnostic  value  is 
great.  It  must  be  remembered,  however,  that 
most  pulses  with  a  pronounced  tidal  wave  are 
readily  rendered  anacrotic  by  the  application  of 
too  great  pressui'e  with  the  instrument.  The 
sensation  imparted  through  the  finger  by  an 
anacrotic  pulse  is  sufficiently  denoted  by  the 
sphygmogram.  The  infrequency  and  slowness 
of  the  pulse  are  its  special  features. 

(2)  The  bisferiens  pulse  possesses  very  different 
features,  and  it  certainly  bears  less  definite  rela- 
tionship to  the  lesion  than  the  anacrotic  pulse. 
The  upstroke  is  perpendicular,  the  apex  of  the 
percussion  wave  acute,  and  the  cleft  between 
this  and  the 
tidal  Avave  re- 
markably deep, 
approaching  in 
well-marked  ex- 
amples the  "  re- 
spiratory line," 
while  the  tidal 
itself  is 


wave 


Bisferiens  pnlse  of  aortic  stenosis. 
Valves  incompetent. 


little  less  pecu- 
liar, its  summit  forming  an  acute  angle  while 
the  aortic  notch  is  situated  low  down  in  the 
line  of  descent  of   the  curve.     The  dicrotic 
wave  is  usually,  but  not  invariably,  ill-developed. 

This  pulse  can  easily  be  recognised  by  palpa- 
tion simply,  at  least  the  double  beat  can,  though 
it  may  be  impossible  to  distinguish  the  natiu-e  of 
the  second  beat  in  this  way,  that  is  to  decide 
whether  it  is  the  tidal  or  the  dicrotic  wave  that 
has  become  exaggerated.  Exaggeration  of  the 
dicrotic  wave  in  a  case  of  aortic  disease  is,  how- 
ever, unlikely. 

Aortic  stenosis  is  often  associated  with  some 
degree  of  incompetence  of  the  valves,  and  this  may 
be  so  developed  as  to  modify  the  characteristic 
tracing  of  the  more  pronoiuiced  lesion. 
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Aortic  Incompetence. — Incompetence  of  the 
aortic  valves  differs  considerably  from  aortic 
stenosis  with  regard  to  its  effect  on  the  chamber 
of  the  heart  that  is  immediately  and  chiefly 
concerned — -the  left  ventricle.  The  changes 
that  occur  in  the  latter  are  dilatation  and  hyper- 
trophy. Very  little  consideration  of  the  mode 
in  which  these  changes  are  brought  about  will 
render  it  evident  that  the  former  process  must 
be  the  first  established,  and  there  is  no  difficulty 
in  accoimting  for  the  latter  process,  the  former 
once  established.  With  the  advent  of  aortic 
incompetence,  the  ventricle  has  to  accommodate 
the  regurgitated  blood  plus  the  normal  quantity, 
if  the  circulation  is  to  be  maintained.  But  the 
larger  the  cavity  of  the  ventricle  the  greater 
must  be,  by  physical  law,  the  contractile  power 
requisite  to  empty  it.  These  theoretical  con- 
siderations are  abundantly  borne  out  by  clinical 
experience.  It  may  be  said,  indeed,  that  aortic 
incompetence  is  the  lesion  of  all  others  that  is 
found  associated  with  a  huge  left  ventricle.  As 
the  muscle  of  this  chamber  begins  to  fail  in 
vigour,  secondary  results  of  such  failure  become 
manifest,  and  take  the  usual  forms  of  mitral  re- 
gurgitation and  imperfect  systole,  which  in  their 
train  bring  disturbance  of  the  pulmonary  circula- 
tion and  engorgement,  and  finally  dilatation  of 
the  right  ventricle  and  auricle,  usually  associated 
with  incompetence  of  the  tricuspid  valves  and 
imperfect  systole  from  muscle  failure.  Of  course 
in  a  rheumatic  case  it  is  always  exceedingly 
probable  that  the  mitral  valves  are  independently 
damaged  and  deformed,  rheumatic  endocarditis 
seemingly  having  a  preference  for  the  mitral 
valves. 

Inspection. — One  of  the  most  notable  signs  of 
aortic  incompetence  is  the  exaggeration  of  ai'terial 
pulsation,  which  is  perhaps  nowhere  better  dis- 
played than  in  the  neck.  The  upper  portion  of 
the  neck  is  the  best  to  observe,  in  looking  for 
this  sign,  as  in  the  late  stages  of  the  disease 
venous  pulsation  may  be  pronounced  as  well, 
and  the  latter  is  most  noticeable  at  the  base  of 
the  neck.  So  long  as  the  auricle  retains  its 
contractile  activity  the  venous  pulsation  will 
appear  to  be  double  or  undulating,  as  already 
explained,  while  the  slightest  pressure  over  the 
vein  at  the  root  of  the  neck  at  once  stops  the 
venous  pulsation,  the  arterial  pulsation  remain- 
ing unaltered.  The  peculiar  throb  of  the  carotids 
at  the  upper  part  of  the  neck  is  one  of  the  most 
striking  clinical  signs  of  this  valve-lesion,  and 
depends  on  the  wide  variation  between  the 
maximum  and  minimum  blood -pressures  that 
results  from  it.  All  the  arteries  of  the  body 
participate  in  the  character,  but  the  larger 
vessels  are  those  to  which  attention  should  be 
directed.  Very  rarely  various  superficial  veins 
may  be  seen  to  pulsate,  but  the  same  phenomenon 
is  occasionally  met  with  in  other  forms  of  cardiac 
disease. 

Under  inspection  must  be  mentioned  a  minor 


sign  of  aortic  incompetence  already  described, 
namely,  the  so-called  "capillary  pulsation"  that 
becomes  visible  when  a  patch  or  streak  of  ery- 
thema is  produced  on  the  forehead  by  rubbing 
a  hard  substance,  as  the  finger-nail,  over  the 
skin.  The  erythema  is  seen  to  redden  and  pale 
with  the  heart-beats. 

Proceeding  to  the  examination  of  the  cardiac 
region  the  increased  extent  and  displacement  of 
the  apex-beat  will  usually  bear  witness  to  the 
enlargement  of  the  left  ventricle.  Epigastric 
impulse  will  be  more  or  less  pronouncecl  accord- 
ing to  the  degree  of  implication  of  the  right 
ventricle.  In  a  few  cases  the  impulse  of  a  huge 
left  ventricle  would  seem  to  be  predominant 
even  in  the  epigastrium,  but  in  such  cases  the 
left  ventricular  impulse  is  widely  diffused,  while 
the  indications  of  much  implication  of  the  right 
chambers  are  absent  or  ill-marked.  Pulsation 
of  the  liver  itself,  again,  is  much  less  likely  to 
be  met  with  in  aortic  than  in  mitral  cases. 
Our  considerations  led  us  to  the  conclusion  that 
there  is  no  lesion  that  more  readily  dilates  the 
left  ventricle  than  aortic  incompetence,  and 
when  the  ventricle  is  not  only  large,  but  has 
lost  its  shape  and  become  rounded,  a  true  apex- 
beat  tends  to  disappear,  and  the  impulse  of  the 
left  ventricle  that  remains  is  diffuse  and  ex- 
tensive. On  the  other  hand,  all  visible  impulse 
may  cease,  an  indication  of  failing  power  on  the 
part  of  the  heart  muscle,  especially  the  portion 
forming  the  left  ventricle.  The  differences 
with  regard  to  the  natural  impulse  that  are  met 
with  in  individuals  must  be  borne  in  mind  : 
what  is  referred  to  specially  here  is  progressive 
change  in  the  course  of  the  case. 

If  the  aorta  becomes  dilated,  pulsation  may 
become  A'isible  in  the  suprasternal  notch,  and 
in  the  second  and  first  interspaces  close  to  the 
sternum,  a  sign  essentially  due  to  the  enlarge- 
ment of  the  vessel,  though  promoted  by  the 
incompetence  of  the  valves. 

Palpatio7i  is  useful  chiefly  to  confirm  the 
indications  afforded  by  inspection.  The  force  of 
the  visible  impulses  can  be  better  estimated  by 
it,  and  so  an  inference  be  drawn  more  correctly 
as  to  the  power  of  the  heart  muscle.  Thrills 
are  also  ascertained  by  it.  Over  the  aorta  there 
may  be  a  systolic  or  a  diastolic  thrill,  or  both. 
A  systolic  thrill — due  to  dilatation — is  the  more 
common  in  this  region,  though  in  rare  cases  a 
diastolic  thrill  is  perceptible,  and,  curiously, 
may  be  limited  to  the  apex.  Such  a  thrill  as 
this  last  probably  in  no  way  entitles  to  the 
assumption  of  any  special  condition  of  lesion  in 
the  valves,  such  as  a  long  tag  hanging  down 
into  the  ventricle,  etc.,  for  the  writer  has  found 
a  diastolic  thrill  at  the  apex  when  the  aortic 
incompetence  was  due  to  dilatation  of  the  aorta 
and  its  orifice  only,  and  was  unassociated  with 
any  valve  lesion — aortic  or  mitral.  When  the 
ventricular  impulses,  especially  the  left,  are 
invisible,  the  tactus  eruditus  of  a  skilful  observer 
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may  yet  utibrd  him  information  as  to  the  power 
and  size  of  the  chambers. 

Percussion. — By  this  method  the  usual  pre- 
ponderating increase  in  the  size  of  the  left 
ventricle  can  be  demonstrated,  the  extension  of 
cardiac  duhaess  taking  place  towards  the  left — 
to  the  left  with  an  inclination  downwards  more 
or  less  marked.  That  this  should  be  so  is 
evident  from  the  anatomy  of  the  heart.  In 
cases  in  which  tlie  right  chambers  have  become 
secondarily  enlarged,  the  extension  of  the  right 
auricle  to  the  right  of  the  sternum  will  enable 
the  observer  to  gauge  the  dilatation  suffered  by 
this  chamber  and  the  degree  of  obstruction  in 
the  pulmonary  circuit  that  has  occasioned  it. 
When  dilatation  of  the  aortic  arch  has  reached 
a  high  degree,  a  "  mediastinal "  dulness — that  is 
to  say,  a  dull  area  passing  across  the  middle 
line  in  the  upper  sternal  region,  and  reaching 
to  neither  "  costo-acromial "  angle — may  be 
detectable. 

Auscultation. — The  great  sign  that  this 
physical  method  of  diagnosis  affords  in  aortic 
incompetence  is  a  diastolic  murmur,  heard  in 
some  part  of  the  triangle  defined  as  follows  :  by 
a  line  drawn  along  the  right  border  of  the 
sternum  from  the  second  costal  cartilage  to  the 
xiphoid  cartilage,  and  by  lines  joining  the 
extremities  of  this  one  with  the  apex  of  the  left 
ventricle,  which  is,  of  course,  the  point  of 
greatest  extension  of  the  whole  heart  to  the  left. 
Over  all  this  triangle,  or  limited  to  any  part  of 
it,  the  diastolic  murmur  of  aortic  incompetence 
is  audible.  Most  murmurs  of  aortic  incompetence 
are  well  heard  down  the  sternum  and  to  the  left 
of  the  lower  half  or  more  of  the  bone.  Feeble 
murmurs,  again,  may  be  limited  to  a  small  area 
close  to  the  left  sternal  border,  lying  between 
the  third  and  fifth  cartilages.  Some  aortic 
murmurs  are  transmitted  specially  to  the  apex, 
and  these  have  to  be  carefully  distinguished 
from  certain  mitral  diastolic  murmurs,  the 
resemblance  being  increased  by  the  possible 
association  of  both  murmurs  with  an  ac- 
companying thrill.  In  all  cases  of  suspected 
aortic  incompetence  it  is  necessary  to  explore 
the  whole  of  the  triangle  defined  above.  The 
majority  of  cases  of  aortic  incompetence  also 
present  a  systolic  murmur  accompanying  or 
replacing  the  first  sound  of  the  heart  in  the 
aortic  area.  Tliis,  as  already  emphasised,  must 
not  be  accepted  as  a  sign  of  aortic  stenosis, 
inasmuch  as  it  may  be  produced  by  the  most 
trivial  of  projections  on  a  valve  or  some  little 
thickening  or  rigidity  of  the  same,  in  which 
cases  the  obstruction  is  only  nominal,  or  the 
same  murmur  may  be  met  with,  as  already 
explained,  when  the  orifice,  far  from  being 
smaller  than  natural,  is  actually  larger  than 
normal,  in  dilatation  of  the  arch.  This  last 
type  of  murmur  may  be  not  only  very  loud,  but 
heard  over  a  considerable  area,  the  aortic  arch 
being  in  contact  with  the  chest  wall  to  an 


abnormal  extent.  (Thrill  may  accompany  such 
a  murmur  and  be  felt  over  an  extensive  area 
corresponding  to  the  dilated  vessel.)  Valuable 
information  as  to  the  actual  condition  of  the 
affected  parts  may  be  obtained  from  a  considera- 
tion of  the  second  sound  of  the  heart  when  that 
is  still  present,  while  its  absence  probably 
indicates  destruction  or  profound  defoi-mitj'  of 
the  valves.  The  alteration  of  the  second  sound 
that  is  of  chief  diagnostic  importance  is  accentua- 
tion or  intensification.  The  combination  of  a 
systolic  murmur  followed  by  such  a  second 
sound  renders  dilatation  of  the  arch,  involving 
the  ascending  portion,  almost  certain,  and  the 
preservation  of  the  sound  in  this  form  indicates 
such  a  degree  of  integrity  of  the  valves  as  to 
render  it  very  probable  that  the  incompetence 
depends  rather  on  dilatation  of  the  aortic  orifice 
than  upon  valve  change.  On  theoretical  grounds 
it  has  been  assumed  by  some  that  incompetence 
according  to  its  degree  interferes  with  accentua- 
tion of  the  second  sound.  Clinical  experience 
fails  to  support  such  assumption,  and  one  thing 
is  absolutely  certain  :  accentuation  of  the  aortic 
second  sound  and  diastolic  murmur  are  frequently 
associated,  the  murmur  following  the  second 
sound  without  the  intervention  of  the  slightest 
pause.  Dr.  Walshe  long  ago  called  attention 
to  an  alteration  of  the  aortic  second  sound  that 
he  conceived  to  be  due  to  a  short  murmur  pre- 
ceding the  second  sound  and  running  into  it,  as 
the  mitral  presystolic  murmur  runs  into  the 
first  sound,  and  such  alteration  he  no  doubt 
correctly  associated  with  dilatation  of  the  aorta. 
The  writer  recognises  the  altered  sound  referred 
to,  and  the  accuracy  of  Dr.  Walshe's  inference 
as  to  its  pathological  association,  but  he  regards 
it  rather  as  a  modification  of  accentuation  than 
as  a  combination  of  murmur  with  sound. 
Phonetically,  the  sign  referred  to  is  represented, 
according  to  Dr.  Walshe,  by  the  letters 
2}hwi  .  .  .  tt.  In  this  relation  it  is  curious  to 
note  that  it  is  often  difficult  to  distinguish 
simple  accentuation  of  the  first  sound  in  mitral 
stenosis  from  the  combination  of  short  jH'e- 
systolic  murmur  running  into  an  accentuated 
first  sound. 

The  Fulse  in  Aortic  Incompetence.  —  Long 
before  the  days  of  the  sphygmograph  the 
peculiar  characters  of  the  pulse  in  aortic  in- 
competence had  atti'acted  the  attention  of 
physicians.  Sir  Dominic  Corrigan  in  1838 
first  described  those  characters  in  relationship 
to  the  lesion,  and  throughout  the  medical  world 
the  pulse  is  known  as  "  Corrigan's  pulse." 
Perhaps  the  most  concise  statement  with  regard 
to  its  characters  is  that  they  consist  of  a  very 
extensive  and  a  very  rapid  transition  from  the 
maximum  to  the  minimum  blood-pressure.  The 
term  "  the  pulse  of  unfilled  arteries "  is 
objectionable,  seeing  that  the  arteries  are  never 
empty  ;  the  name  "  Corrigan's  pulse "  implies 
no  theory,  and  does  honour  to  one  to  whom 
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honour  is  due.  When  the  finger  is  laid  on  the 
pulse  in  aortic  incompetence  the  stroke  or 
"  ictus  "  of  the  pulse  is  much  exaggerated,  not 
only  by  the  rapidity  of  its  onset,  but  by  the 
shortness  of  its  duration  and  its  abrupt 
cessation.  Thus  the  pulse  is  one  moment  full 
and  strong,  the  next  it  has  collapsed.  These 
features  are  intensified  by  raising  the  patient's 
arm,  which  renders  the  collapse  of  the  pulse 
more  evident.  If  the  front  of  the  forearm  is 
grasped  by  the  observer's  whole  hand  the  pulse 
is  easily  felt  up  to  the  flexure  of  the  elbow. 
The  visibleness  of  the  arterial  pulsation  has 
already  been  referred  to  (Inspection). 

The  sphygmogram  possesses  very  different 
features  from  those  it  presents  in  cases  of  aortic 
stenosis.  Only  in  one  minor  character  do  the 
sphygmograms  usually  agree,  and  that  is  in  the 
tendency  to  ill-development  of  the  dicrotic 
wave.  The  upstroke  is  perpendicular,  the 
percussion  wave  exaggerated,  and  the  line  of 
descent  precipitous.  The  tidal  wave  varies ; 
sometimes  it  is  rounded  and  sustained,  while  the 
dicrotic  wave  is  deficient,  and  the  line  of  descent 
slopes  more  than  usually.  This  type  of  tracing 
the  writer  believes  to  point  to  dilatation  of  the 
aorta  being  the  essential  lesion,  the  incompetence 
being  secondary  in  sequence  as  well  as  in 
importance.  The  other  type  of  tidal  wave  is 
characterised  by  its  summit  forming  an  acute 
angle,  as  iu  the  bisferiens  pulse,  although  the 
cleft  between  this  wave  and  the  percussion  wave 
is  much  less  deep, 
while  the  tidal  wave 
itself  rises  less  high. 
It  has  been  suggested 
that  the  two  types  of 
pulse  tracing  described 
may  be  diagnostic  of 
the  lesion  commenc- 
ing in  the  channel 
(dilatation)  and  in  the 
valves  of  the  aorta 
respectively,  but  the  writer  is  satisfied  that 
reliance  cannot  be  placed  on  this  diagnostic  point. 

Again,  it  is  necessary  to  bear  in  mind  that  the 
lesions — aortic  obstruction  and  incompetence — 
are  apt  to  be  associated  in  all  varieties  of  pro- 
portion, and  may  be  so  equally  developed  that 
the  tracing  ceases  in  any  way  to  be  characteristic 
of  either  lesion. 

Mitral  Stenosis. — The  physical  signs  of  mitral 
stenosis  : — Inspection  reveals  little  that  is  dis- 
tinctive of  the  lesion,  unless  it  be  in  a  few  cases, 
the  depth  of  cyanosis,  such  as  is  reached,  leaving 
congenital  disease  out  of  consideration,  only  in 
one  other  common  disease,  namely,  pulmonary 
emphysema.  The  muscular  hypertrophy  of  the 
neck,  and  the  labouring  of  respiration  in  this 
latter  disease,  are,  however,  likely  to  be  so  pro- 
nounced as  at  once  to  indicate  the  primary  lung 
disease.  In  mitral  stenosis  venous  pulsation  in 
the  neck  is  usually  well  developed,  and  along 
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Fig.  3. — Tyi^ical  pulse  of  aortic  in- 
competence. Percussion  wave 
well  developed ;  dicrotic  wave 
almost  absent. 


4.— Typical  pulse  of  aortic 
incompetence.  Dicrotic  wave 
absent. 


with  it  some  exaggeration  of  arterial  pulsation 
is  commonly  present.  The  apex-beat  is  often 
visible  and  fairly  well  defined,  and  displaced 
towards  the  left  rather  than  downwards,  while 
epigastric  pulsation  (R.V.)  is  usually  evident. 
Sometimes  in  severe  cases  a  fulness  due  to  the 
enlarged  liver  is  easily  discerned  on  insjaection, 
and  is  seen  to  undergo 
expansile  pulsation. 
Such  pulsation  must 
be  distinguished  from 
the  ordinary  form  of 
epigastric  pulsation  re- 
sulting from  the  move- 
ments of  the  right 
ventricle  enlarged  and 
hypertrophied.  Some- 
times pulsation  is  visible  above  the  third  left 
cartilage,  due  to  dilatation  of  the  infundibulum 
of  the  right  ventricle. 

Palpation  will  usually  confirm  many  of  the 
observations  made  during  inspection :  for  in- 
stance, the  position  and  definition  of  the  apex- 
beat,  the  exaggerated  impulse  of  the  right  vent- 
ricle in  the  epigastrium,  and — it  may  be — true 
pulsation  of  the  liver.  At  the  cardiac  apex 
valuable  information  may  be  obtained  from  the 
presence  of  thrills,  which  may  be  in  rhythm, 
presystolic,  diastolic,  or  systolic.  The  last  is 
the  rarest  and  of  least  value  in  diagnosis,  and 
may  partake  of  the  caprice  so  characteristic  of 
the  auscultatory  signs  of  mitral  stenosis.  The 
presystolic  and  diastolic  thrills  are  commonly 
associated,  and  are  easily  distinguished  with  the 
hand,  the  former  running  up  to  the  apex-beat 
with  which  it  ceases,  the  latter  following  the 
apex-beat  after  a  short  interval,  while  it  often 
runs  into  the  presystolic  thrill,  which,  however, 
is  easily  distinguished  by  a  fresh  and  increasing 
accession  of  strength  until  it  is  abruptly  cut 
short  by  the  apex-beat.  The  thrills — presystolic 
and  diastolic — described  are  often  quite  as  char- 
acteristic of  the  lesion  as  the  corresponding- 
murmurs.  The  shock  of  the  pulmonary  semi- 
lunar valve  closure  is  often  perceptible  on  palpa- 
tion. 

Percussion  will  indicate  approximately  the  size 
and  shape  of  the  heart.  As  preponderance  of 
the  right  chambers  is  common,  increase  of  dul- 
ness  to  the  right  of  the  sternum,  representing 
dilatation  of  the  right  auricle,  is  the  rule ;  the 
right  venti'icle,  however,  occasionally  directly 
modifies  the  percussible  outline  of  the  heart  in 
a  curious  way,  for  the  change  is  noticed  to  the 
left  of  the  sternum ;  in  long-standing  cases  the 
conus  arteriosus  or  infundibulum  becoming 
greatly  enlarged,  so  that  the  origin  of  the  pul- 
monary artery  is  elevated,  and  the  cardiac 
dulness  passes  above  the  third  left  cartilage. 
Enlargement,  to  some  extent,  of  the  left  vent- 
ricle is  common,  as  a  matter  of  experience,  in 
cases  of  mitral  stenosis.  Exceptionally,  however, 
it  must  be  admitted  one  finds  that  percussion 
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indicates  tlie  large  right  chambers  and  small  left 
ventricle  that  theory  would  lead  one  to  regard 
as  characteristic  of  the  lesion.  When  in  a  long- 
standing case  of  mitral  stenosis  seen  for  the  first 
time,  enlargement  of  the  cardiac  dulness  in  the 
three  directions — upwards,  to  the  right,  and  to 
the  left — may  cause  the  dull  area  to  resemble  in 
shape  and  size  the  dull  area  due  to  pericardial 
effusion,  as  Sir  W m.  Gull  long  ago  pointed  out. 
The  average  size  of  the  heart  in  fifty-five  cases 

of  mitral  stenosis  was  — — 
14 — H 

Auscultation. — The  cardiac  sounds  always  to 
be  given  precedence,  in  relation  with  murmurs, 
in  the  auscultatory  examination  of  the  heart 
often  furnish  evidence  of  chief  importance  in 
cases  of  mitral  stenosis.  The  first  sound  at  the 
apex  is  apt  to  be  abrupt,  accentuated,  and  short, 
and  often  possesses  these  characters  quite  apart 
from  association  with  the  presystolic  murmur, 
of  which  it  must  be  admitted  such  a  modified 
first  sound  forms  an  integral  part.  The  second 
sound  in  the  same  situation — the  "apex-beat" 
— likewise  often  undergoes  modification,  and  in 
one  or  other,  it  may  be  said,  of  opposite  direc- 
tions, for  it  may  be  doubled  or  it  may  be  absent. 
In  the  former  case  it  may  well  be  doubted  if 
the  nomenclature  is  correct,  and  if  we  are  dealing 
with  the  physiological  second  sound  of  the  heart 
at  all.  The  second  sound  of  the  pulmonary 
artery  is  usually,  apart  from  reduplication, 
accentuated,  the  closure  of  the  valves  being 
often  so  forcibly  effected  as  to  communicate  a 
perceptible  shock  to  the  palpating  hand  placed 
over  the  valves  which  lie  superficially.  The 
reduplication  of  the  second  sound  (so-called)  in 
mitral  stenosis  is  often  best  heard  to  the  left  of 
the  lower  half  of  the  sternum,  and  the  relation- 
ship of  such  a  reduplicated  diastolic  sound  to 
the  like  sound  met  with  in  combination  as  the 
bruit  de  galop  in  muscle  failure  is  of  great 
interest.  It  rarely  happens  that  in  a  case  of 
mitral  stenosis  the  heart  sounds  are  normal  in 
the  absence  of  murmur,  though  for  a  time  the 
lesion  may  thus  be  quite  latent. 

The  most  common  murmur  present  in  cases 
of  mitral  stenosis  is  one  that  has  no  direct  asso- 
ciation with  the  lesion  at  all,  namely,  the  systolic 
murmur  of  mitral  incompetence,  but  the  very 
fact  of  the  presence  of  stenosis  implies  that  the 
mitral  curtains  are  deformed,  and  it  is  hardly 
to  be  wondered  at,  if  the  murmur  significant  of 
incompetence  should  be — as  it  unquestionably 
is  —  the  most  common.  This  murmur  may 
replace  the  first  sound  altogether,  or  it  may 
follow  the  first  sound,  modified  or  normal.  In 
either  case,  auscultation  at  the  back,  about  the 
region  of  the  angle  of  the  left  scapula,  may 
afford  a  certain  amount  of  evidence  in  favour  of 
the  lesion,  by  showing  that  the  first  sound  is 
distinct  in  this  region,  while  the  murmur  is 
absent.  Unfortimately,  the  murmur  being  well 
hoard  at  the  back,  and  the  sound  being  quite 


inaudible  there, — whether  present  or  not  at  the 
apex,  —  will  not  enable  us  to  exclude  mitral 
stenosis  from  the  diagnosis.  Moreover,  in  cases 
of  mitral  incompetence  due  to  simple  muscle 
failure,  the  non-conduction  of  the  murmur  to 
the  back,  and  the  presence  of  the  first  sound  at 
the  back,  are  as  common  as  in  mitral  stenosis. 

In  a  statistical  inquiry  as  to  the  frequency  of 
the  diff'erent  murmurs  in  a  group  of  sixty  cases, 
it  was  found  that  systolic  murmur  was  present 
at  the  apex  in  75  per  cent  of  the  cases,  and  that 
this  murmur  was  inaudible  at  the  back  in  46"66 
per  cent,  while  it  was  present  at  both  apex  and 
back  in  28'33  per  cent  {Medical  Chronicle,  vol. 
iii.  p.  409,  1895). 

Presystolic  Jihirmur.  —  In  the  whole  wide 
range  of  cardiac  auscultation,  the  murmur  that 
at  once  has  the  greatest  diagnostic  value,  and 
shows  the  greatest  caprice  as  regards  its  pre- 
sence or  absence  at  different  times,  is  the 
notorious  aiu-icular  systolic  or  presystolic  mitral 
murmur.  No  other  murmur,  besides,  has  such 
definite  characters,  and  no  other  murmur 
depends  on  such  an  unalterable  condition  of 
lesion.  The  presystolic  murmur  has  usually  a 
definite  and  limited  localisation — the  "apex- 
beat  " — and  it  is  only  exceptionally  heard  widely 
distributed  over  the  cardiac  area,  and  only  very 
rarely  is  it  heard  at  the  back.  The  accentuated 
first  sound,  however,  which  may  be  regarded  as 
an  integral  part  of  the  murmur,  is  often  widely 
conducted.  As  regards  its  special  characters 
the  presystolic  murmur  is  absolutely  different 
from  any  other  murmur  known  in  clinical  medi- 
cine. It  is  crescendo,  and  closes  abruptly  at  its 
maximum  with  the  modified  first  sound  referred 
to.  The  coarseness  of  its  vibrations  gives  it 
another  peculiarity,  so  that  it  is  the  most  palp- 
able of  murmurs,  while  the  tactile  sensations 
it  occasions  are  similar  to  the  aural,  in  that  the 
crescendo  character  and  the  abrupt  termination, 
when  it  is  at  its  maximum,  are  as  pronounced 
in  the  one  case  as  in  the  other.  The  charactei's 
referred  to  are  so  peculiar  that  one  can  hardly 
help  associating  them  with  the  commonly 
accepted  view  of  the  mode  of  causation  of  the 
murmur  by  the  current  of  blood  passing  through 
the  constricted  orifice  by  virtue  of  the  contrac- 
tion of  the  left  auricle,  which  must  gather  force 
as  the  auricle  diminishes  in  capacity — contracts 
down  on  its  contents  —  and  must  be  brought 
instantly  to  a  standstill  the  moment  the  left 
ventricle  passes  into  contraction. 

In  the  statistical  inquiry  already  referred  to, 
the  presj'stolic  murmur  occurred  in  53-3  per 
cent  of  the  cases ;  that  is  to  say,  a  presystolic 
murmur  had  been  heard  at  one  time  or  another 
while  the  patient  was  under  observation  in  this 
percentage  of  cases. 

Diastolic  Murmurs.  —  A  considerably  more 
frequent  murmur  in  mitral  stenosis  is  the  dia- 
stolic, but  its  diagnostic  value  is  much  less, 
inasmuch  as  aortic  murmiu's  of  the  same  rhythm 
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arc  commonly  well  heard  in  the  same  area,  and 
cases  of  simple  dilatation  of  the  heart  presenting 
such  murmur  without  any  valve  lesion  are 
known,  though  very  exceptionally,  to  occur. 
Even  when  mitral  stenosis  exists,  and  there  is 
aortic  incompetence  present  as  well,  it  may  be 
a  matter  of  impossibility  to  apportion  the  dia- 
stolic murmur  heard  at  the  apex  and  over  the 
ventricles  to  each  of  the  lesions,  for  the  diastolic 
murmur  of  mitral  stenosis  is  much  wider  in  its 
possible  distribution  than  the  presystolic,  whose 
wide  propagation  is  altogether  exceptional. 

Admitting,  as  we  must,  that  aortic  incompe- 
tence is  frequently  associated  with  mitral  stenosis, 
and  that  its  murmur  is  apt  to  be  confused  with 
the  diastolic  murmur  of  the  latter,  that  the  dis- 
tribution of  the  two  murmurs  may  not  distin- 
guish them,  and  that  a  diastolic  murmur  may 
be  present  in  the  mitral  area  when  there  is 
neither  the  one  lesion  nor  the  other  present,  our 
difficulties  with  regard  to  the  significance  of 
diastolic  murmur  are  not  yet  at  an  end,  although 
what  remains  of  them  concerns  essentially  the 
recognition  or  rejection  of  a  possibly  associated 
aortic  incompetence. 

The  diastolic  murmur  that  has  yet  to  be  con- 
sidered has  its  place  of  distribution  to  the  left 
of  the  sternum  between  the  third  and  fourth  or 
fifth  cartilages,  and  is  usually  soft  and  blowing, 
while  it  immediately  follows  a  greatly  accen- 
tuated second  sound.  This  murmur,  which  we 
have  called  "  the  murmur  of  high  pressure  in 
the  pulmonary  artery,"  unquestionably  occurs  in 
cases  in  which  there  has  long  been  excessive 
pressure  in  that  artery,  so  that  its  dilatation  is 
accomplished  and  incompetence  of  its  valves 
results,  in  the  same  way  as  aortic  incompetence 
results  from  like  changes  in  the  aorta.  In  no 
lesion  is  the  blood-pressure  in  the  pulmonary 
artery  apt  to  be  long  maintained  at  such  a 
degree  as  in  mitral  stenosis,  and  hence  the  fre- 
quency of  occurrence  of  this  murmur  in  cases 
of  the  lesion. 

At  times  the  true  diastolic  murmur  of  mitral 
stenosis  is  practically  indistinguishable  from  that 
of  aortic  incompetence,  and  is  preceded  by  the 
systolic  murmurs  of  coexisting  mitral  incom- 
petence, etc.,  so  that  a  double  to-and-fro  systolic 
and  diastolic  murmur  is  heard  over  the  whole 
heart.  In  one  case  of  the  writer's,  the  patient 
came  into  hospital  with  a  systolic  murmur  only, 
but  later  developed  a  loud  and  prolonged  dia- 
stolic murmur  which  was  widely  propagated  all 
over  the  cardiac  surface.  This  murmur,  along 
with  the  accompanying  systolic  one,  closely 
simulated  the  ordinary  "  double  aortic  "  murmur 
of  aortic  incompetence,  except  in  one  curious 
and  interesting  respect,  that  it  did  not  seem  to 
run  off  directly  from  the  second  sound,  where 
that  sound  could  be  heard  along  with  the 
murmurs  towards  the  base  of  the  heart.  Diffi- 
cult as  it  is  to  explain  the  intervention  of  an 
appreciable   pause   or    interval   between  the 


second  sound  and  the  diastolic  uuu-mur  of 
mitral  stenosis,  it  seems  impossible  to  under- 
stand how  a  pause  could  occur  between  the 
sound  and  following  murmur,  when  the  latter 
is  due  to  incompetence  of  the  arterial  valves — 
aortic  or  pulmonary. 

The  Pulse  in  Mitral  Stenosis. — Much  discus- 
sion has  taken  place  with  regard  to  the  state  of 
the  pulse  in  mitral  stenosis,  some  observers 
contending  that  it  is  characterised  by  perfect 
regularity  and  well-maintained  —  even  high — ■ 
arterial  tension,  others  that  irregularity  is  its 
great  feature.  The  writer  has  carefully  studied 
the  subject  and  has  arrived  at  the  following  con- 
clusions : — (1)  Regular  pulses  of  both  high  and 
low  tension  ai'e  commonly  met  with,  the  former 


Fig.  j. — Typical  pulse  of  mitral  stenosis  in  first  stage.  Pulse 
regular  and  of  good  tension. 


Fig.  6. — Typical  pulse  in  mitral  stenosis  in  second  or  irregular 
stage.  The  curves  may  be  regarded  as  constituted  of  a  mixture 
in  varying  proportion  of  those  composing  the  pulse  of  the 
first  and  third  stages. 


Fig.  7. — Pulse  in  mitral  stenosis  in  third  stage.    Curves  regular 
and  of  low  tension. 

occurring  in  the  earlier  stages  of  the  case,  the 
latter  towards  the  end  of  the  case,  but  low 
tension  may  be  assumed  by  the  pulse  in  the 
early  stages,  determined  by  physiological  in- 
dividual peculiarity  or  by  disturbing  agencies, 
such  as  the  presence  of  pyrexia.  (2)  The  pulse 
that  is  most  characteristic  of  mitral  stenosis  is 
an  irregular  one,  in  which  some  of  the  beats  are 
of  fairly  high  arterial  tension,  and  others  abor- 
tive and  of  quite  low  arterial  tension;  these  two 
types  of  pulse  or — speaking  with  reference  to 
the  sphygmogram — of  curve  occur  in  all  degrees 
of  proportion,  and  series  of  beats  of  one  or  other 
kind  are  commonly  interrupted  by  a  beat  or 
more  of  the  other  type.  One  may,  in  fact, 
regard  this  stage  as  made  up  in  varying  pro- 
portion of  the  preceding  and  succeeding  stages 
already  referred  to.  It  must  be  admitted, 
however,  that   an  indisthiguishable   pulse  is 
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frequently  met  with  in  cases  of  simple  muscle 
failure  of  the  heart.  (3)  As  the  pulse  was 
regular  and  of  good  tension  in  the  first  stage, 
so  it  may  pass  into  a  third  stage  in  which  it  is 
again  regular  but  of  low  tension. 

The  bigeminal  pulse  is  not  very  rare  in 
mitral  stenosis,  but  is  generally — not  always — 
met  with  when  the  heart  is  mider  the  influence 
of  digitalis.  It  probably  bears  relation  to  the 
muscle  of  the  heart  rather  than  to  the  lesion. 

There  is  no  form  of  sphygmograni  that,  alone, 
enables  the  observer  to  make  the  diagnosis  of 
mitral  stenosis ;  the  pulse  may  be  regular  and 
of  high  tension,  it  may  be  regular  and  of  low 
tension,  and  it  may  be  irregular  and  composed 
of  both  high  and  low  tension  beats,  the  latter 
being  usually  more  or  less  abortive.  Lastly,  a 
patient  quite  early  in  the  clinical  evolution  of 
the  disease  may  have  a  low  tension  regular 
pulse  under  a  disturbing  influence,  and  as  he 
recovers,  his  pulse  may  ultimately  assume  the 
characters  of  a  high  tension  pulse,  having  pre- 
viously passed  through  an  irregular  stage  in 
which  beats  of  both  high  and  low  type — the 
latter  more  or  less  abortive — occur  side  by  side, 
though  commonly  the  beats  of  one  or  other  type 
appear  in  series,  separated  by  the  interpolation 
of  one  or  more  beats  of  the  other  type.  Too 
much  importance  must  not,  therefore,  be 
attached  to  the  condition  of  pulse  in  mitral 
stenosis ;  it  may  be  a  "  third  stage "  pulse 
when  the  patient  is  in  no  danger,  and  it  may 
be  a  "first  stage"  regular  pulse,  i.e.  of  well- 
maintained  tension,  almost  to  the  end,  while 
the  irregular  or  middle  stage  pulse  is  by  itself 
of  no  gravity  in  prognosis. 

Mitral  Incompetence. — In  no  department  of 
clinical  medicine  has  a  greater  change  in 
thought  taken  place  during  the  last  quarter  of 
a  century  than  in  that  concerning  incompetence 
of  the  mitral  valves.  The  importance  of  distin- 
guishing mitral  disease  associated  with  incom- 
petence and  mitral  incompetence  independent  of 
mitral  disease  at  the  beginning  of  that  time  was 
to  a  large  extent,  if  not  altogether,  ignored. 
For  such  a  state  of  thought  the  responsibility 
may  be  attributed  to  the  ignoring  of  two 
simple,  self-evident  facts:  (1)  That  the  mitral 
curtains  were  never  constructed  to  act  inde- 
pendently of  the  contractile  heart  mviscle,  so 
that  whenever  the  latter  fails  in  its  two  obvious 
functions  of  diminishing  the  orifice  to  be  closed 
by  the  valves  and  of  supporting  the  curtains  in 
action  there  must  be  a  likelihood  of  incom- 
petence resulting  ;  and  (2)  That  the  great  lesion 
of  the  mitral  curtains  found  after  death  in  the 
most  common  cases,  the  rheumatic,  was  not 
crippling  of  the  valves,  so  that  they  could  not 
close,  but  deformity  of  them  resulting  in 
narrowing  of  the  orifice  —  in  stenosis.  It  is 
not  denied  that  lesions  of  the  mitral  curtains 
without  stenosis  are  met  with,  amply  sufticient 
to  explain  their  incompetence  alone,  but  it  is 


aflirmed  that  such  cases  are  the  exception  and 
not  the  rule — it  may  be  said  the  exception  that 
proves  the  rule.  Nay,  in  the  most  pronounced 
of  them  there  are  the  best  of  reasons  for 
believing  that  the  damage  of  the  structure  of 
the  curtains  was  not — even  in  these  extreme 
cases — the  onl^  cause  of  the  failure  in  the 
function  of  the  curtains,  but  was  inseparably 
associated  in  the  accomplishment  of  such  failure 
with  weakening  and  debility  of  the  heart  muscle. 
Moreover,  when  stenosis  of  the  mitral  orifice  was 
found  after  death  in  cases  in  which  the  clinical 
evidence  for  long  had  pointed  to  incompetence 
as  the  only  condition,  the  obvious  fact  that 
whenever  there  is  stenosis  of  the  mitral  orifice 
there  must  be  deformity  of  the  curtains,  and 
consequently  a  likelihood  of  incompetence,  was 
seized  to  do  duty  in  explanation  of  the  clinical 
experience.  To  put  the  matter  shortly,  the 
essential  lesion  (the  stenosis)  was  ignored,  and 
the  mere  accident  of  the  lesion  (the  incom- 
petence) was  yielded  a  share  of  importance  in 
disturbing  the  circulation  to  which  it  had 
absolutely  no  title.  That  the  murmur  of 
incompetence  is  by  far  the  most  common 
murmur  in  cases  of  mitral  stenosis  has  been 
elsewhere  demonstrated,  but  it  is  idle  to  say 
that  the  minute  regurgitant  current  it  probably 
denotes  is  the  cause  of  the  profound  disturbance 
of  the  general  circulation  in  mitral  stenosis. 

The  cases  associated  with  the  most  serious 
damage  to  the  valve  curtains,  apart  from 
stenosis,  are  those  of  septic  endocarditis,  in 
which  the  disturbance  of  the  general  circulation 
that  must  inevitably  result  is  but  a  minor 
matter  in  the  evolution  of  the  case,  seeing  that 
hitherto  the  disease  has  jDroved  inevitably  fatal 
in  an  acute  or  at  least  subacute  illness,  which 
compels  the  patient  to  remain  in  bed  (vide 
"  Septic  Endocarditis,"  p.  113). 

Skoda,  it  is  believed,  first  called  attention  to 
the  frequency  of  a  systolic  murmur  in  the 
"  pulmonary  area "  in  association  with  mitral 
incompetence  and  the  consequent  dilatation  of 
the  right  side  of  the  heart,  and  many  years 
later  the  view  (which  we  cannot  regard  other 
than  as  a  great  heresy)  was  advocated  that 
this  systolic  murmur  in  the  "  pulmonary  area  " 
was  nothing  else  tlian  the  murmur  of  mitral 
incompetence  conducted  to  the  surface  at  this 
spot  by  the  left  auricular  appendix  presumed 
to  be  dilated.  In  support  of  this  theory  a 
disposition  was  manifested  to  change  the  position 
of  this  long-familiar  murmur,  and  move  it  out- 
wards "  half  an  inch  or  more  to  the  left  of  the 
sternum  "  in  the  second  intercostal  space,  to  the 
spot  corresponding  to  the  tip  of  the  left  auricle 
as  it  lies  to  the  left  of  the  pulmonary  artery. 
It  was  alleged  that  in  chronic  cardiac  cases 
associated  with  habitual  engorgement  of  the 
right  side  of  the  heart,  the  appendix  of  the  left 
auricle  becomes  dilated,  and  to  such  an  extent, 
indeed,  as  at  times  to  occasion  visible  pulsation 
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in  the  second  interspace.  Moreover,  it  was 
held  that  the  murmur  of  mitral  incompetence 
is  frequently  heard  over  such  dilated  appendix, 
conducted  as  if  by  predilection  to  this  spot  even 
when  absent  at  the  cardiac  apex  !  The  pulsa- 
tion in  the  second  left  intercostal  space  referred 
to,  used  to  be  regarded  as  auricular  systolic  to 
lit  in  with  this  explanation  of  its  being  due  to 
the  auricular  appendix,  but  as  a  matter  of  fact 
this  rhythm  of  impulse  could  not  be  demon- 
strated —  the  impulse  was  obviously  systolic. 
Worsted  in  their  argument,  the  advocates  of 
the  auricle  being  the  seat  of  the  pulsation  in 
the  second  left  space  shifted  their  ground,  and 
contended  that  the  pulsation  and  the  murmur 
were  alike  due  to  a  regurgitant  curreiut  through 
the  mitral  orifice  from  ventricle  to  auricular 
appendix  ! — the  deviousness  of  its  course  being 
completely  ignored. 

As  a  matter  of  fact,  in  all  cases  of  cardiac 
disease  in  which  the  obstruction  tells  heavily 
on  the  pulmonary  circulation,  and  in  which  the 
right  chambers  of  the  heart  become  enlarged, 
the  right  ventricle  rather  than  the  appendix  of 
the  left  aiiricle  it  is  that  bears  the  brunt  of  the 
struggle  and  is  the  first  to  become  enlarged. 
The  advocates  of  the  view  we  are  considering 
would  have  had  a  less  imfortunate  case  had 
they  limited  their  theory  to  cases  of  mitral 
stenosis,  in  which  the  auricle  is  apt  to  be  dilated, 
though  its  appendix  may  take  no  part  ia  the 
change  and  be  actually  blocked  with  clot,  but 
the  great  field  of  antemic  and  other  cardiac 
debilities  was  too  tempting  for  them.  Hence- 
forth was  not  the  notoriously  common  murmur 
of  anfemia  explained  to  their  satisfaction?  They 
had  evidence  of  general  cardiac  disability  in 
plenty,  but  why  should  such  special  disability 
fall  thus  to  the  share  of  the  left  auricle  so  as 
to  account  for  its  disproportionate  dilatation  in 
the  absence  of  mitral  stenosis?  As  we  have 
affirmed,  as  a  matter  of  fact  post-mortem  ex- 
amination demonstrates,  that  when  there  is 
obstruction  in  the  pulmonary  circuit  it  is  the 
right  chambers  of  the  heart  that  dilate,  and 
that  when  there  is  obstruction  at  the  miti'al 
orifice  the  same  chambers  suffer  the  like  change, 
though  in  common  with  the  weak-walled  left 
auricle,  whose  appendix  suffers  least,  or  even 
not  at  all.  When,  however,  the  right  ventricle 
becomes  dilated  its  infundibular  jjortion  is 
especially  prone  to  give  way,  and  as  the  conus 
dilates  it  tends  to  thrust  aside  the  appendix  of 
the  auricle,  while  the  position  of  this  chamber 
proper  is  essentially  a  posterior  one — very  far 
back  indeed.  The  pulsation  attributed  to  the 
left  auricular  appendix  is  obviously  the  pulsation 
of  the  infundibulum,  as  was  long  ago  shown  by 
Dr.  Mahomed.  Then,  again,  whenever  there  is 
obstruction  in  the  pulmonary  circuit  of  such 
intensity  and  duration  as  to  occasion  pulsation 
in  the  second  left  interspace,  close  to  the 
sternum,  it  is  usually  easy  to  feel  with  the 


hand  the  shock  due  to  the  too  forcible  closure 
of  the  semilunar  valves,  because  they  are  here 
placed  so  superficially. 

It  will  be  asked  why  in  the  most  common 
cases — the  anaemic — the  right  chambers  of  the 
heart  should  specially  suffer?  The  cause  is 
probably  that  the  morbid  blood  has  difficulty  in 
passing  through  the  lungs ;  whether  we  cut 
short  the  supply  of  oxygen  from  the  respiratory 
passages,  or  limit  the  capacity  of  the  field  for 
oxygenation,  must  not  the  result  be  similar? 
and  if  so,  must  not  embarrassment  of  the  right 
chambers  be  the  first  result — that  of  the  left 
being  often  considerably  postponed  ?  In  severe 
fevei's  in  which  the  tendency  of  the  blood  to 
stagnate  in  the  lungs  is  notorious,  Stokes  long- 
ago  called  attention  to  the  engorgement  of  the 
right  ventricle,  whose  impulse  grows  apparently 
stronger  as  that  of  the  left  ventricle  fails. 

But  though  so  well  developed  in  cases  of 
anfemia  this  systolic  murmur  in  the  pulmonary 
area  is  a  not  rare  one  in  all  kinds  of  cardiac  dis- 
ability, and  in  them  too  it  may  stand  alone — the 
only  murmur  present  in  the  whole  cardiac  area. 
The  murmur,  again,  is  not  very  rarely  met  with 
in  the  examination  of  candidates  for  assurance 
and  for  the  public  services,  who  seem  to  be  in 
perfect  health — possibly  some  anatomical  abnor- 
mality of  contour  or  course  may  be  the  ex- 
planation. We  have  already  called  attention  to 
the  dilatation  of  the  pulmonary  artery  itself, 
that  is  met  with  in  cases  of  long-standing  mitral 
stenosis  and  other  conditions  resulting  in  conges- 
tion in  the  pulmonary  circulation,  and  referred 
to  the  dilatation  and  actual  atheromatous  change 
that  may  ensue  in  a  vessel  so  exposed  to  exces- 
sive pressure.  There  seems  to  be  no  reason  why 
a  systolic  murmvir  should  not  be  produced  in 
the  pulmonary  artery  under  these  circumstances, 
in  the  same  way  as  under  like  circumstances  it 
is  produced  in  the  aorta.  Most  of  those  who 
have  been  engaged  in  teaching  clinical  medicine 
have  probably  at  one  time  or  another  met  with 
this  experience  in  the  pi-esence  of  an  inquiring- 
student  : — A  patient  with  a  first  attack  of  acute 
rheumatism  develops  a  systolic  murmur  at  the 
apex,  but  in  a  day  or  two  there  may  be  a 
similar  murmur  in  the  other  areas,  including 
the  tricuspid  and  pulmonary ;  "  Why,"  asks 
the  inquiring  student,  "  am  I  told  that  the 
same  murmur  which  indicates  disease  of  the 
valve  in  the  mitral  area  has  no  such  significance 
in  the  tricuspid  and  pulmonary  areas  ? "  The 
teacher  will  do  well  to  base  his  reply  on  our 
accumulated  clinical  and  pathological  experi- 
ence of  facts,  and  not  attempt  a  reply  based  on 
any  theory.  That  such  a  murmur  in  the  pul- 
monary area  is  common  under  the  circumstance 
is  unqiiestionable. 

It  must  be  admitted  that  as  yet  we  have  little 
knowledge  of  the  mode  of  production  of  a 
systolic  murmur  in  the  pulmonary  area,  either 
standing  alone  or  associated  with  murmurs  else- 
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where  :  it  is  probable,  too,  that  the  mode  of 
production  is  not  always  one  and  the  same.  In 
a  case  of  evident  muscle  failure  of  the  heart — 
say  due  to  alcoholism — this  murmur  may  be  the 
only  murmur  present,  and  it  is  difficult  to  deny 
its  definite  association  with  the  muscle  failure 
and  consequent  cardiac  disability.  No  one  will 
deny  the  element  of  muscle  failure  in  most  cases 
of  ansemia.  The  murmur  as  an  entirely  isolated 
phenomenon,  as  met  with,  for  instance,  in  ap- 
parently healthy  candidates  for  the  public 
services,  is  more  difficult  of  interpretation.  The 
practical  rule,  however,  must  be  that  a  systolic 
murmur  in  the  pulmonary  area  is  the  murmur 
of  lowest  value  among  all  the  murmurs  with 
which  clinical  practice  has  made  iis  familiar. 
Occurring  in  a  case  of  evident  muscle  failure,  it 
adds  little  information  to  that  already  acquired 
in  other  directions,  but  on  the  other  hand  one 
must  not  neglect  the  murmur  altogether,  seeing 
that  it  is  not  rarely  associated  with  conditions 
of  cardiac  disability. 

Mitral  Incompetence  as  a  Result  of  Muscle 
Failure. — One  of  the  most  common  results  of 
muscle  failure  of  the  heart — and  this  quite 
independently  of  its  pathological  cause — is  mitral 
incompetence  that  is  in  no  way  associated  with 
any  lesion  of  the  valves.  Mitral  incompetence 
of  this  mechanism  is  met  with  mider  many 
morbid  conditions,  of  which  we  will  take  only 
two  as  examples :  the  heart  failure  of  anfemia 
and  the  heart  failure  of  Bright's  disease — the 
one  curable,  the  other  sooner  or  later  lethal 
from  concomitant  circumstances,  though  capable 
of  grpat  and  prolonged  improvement  from  time 
to  time  during  its  course.  The  murmur  of 
mitral  incompetence  present  in  the  former  cases 
was  for  long  misinterpreted,  while  that  present 
in  the  latter  cases  was  for  as  long  practically 
ignored,  though  the  obvious  signs  of  a  failing 
heart  were  only  too  striking  in  the  forms  of 
dyspnoDa,  dropsy,  and  engorged  liver,  not  to 
speak  of  the  distension  and  pulsation  of  the 
veins  of  the  neck  and  a  host  of  minor  indications. 

Physiologists  a  long  time  ago  recognised  what 
they  termed  "the  safety-valve"  action  of  the 
tricuspid  apparatus,  by  which  term  they  denoted 
the  fact  that  under  excess  of  work  to  be  done 
by  the  contraction  of  the  right  ventricle,  the 
healthy  tricuspid  valves  may  permit  regurgita- 
tion taking  place,  and  so  relieve  for  the  moment 
embarrassment  of  the  ventricle.  It  is  known 
now  that  the  same  occurrence  is  common, 
and  of  much  greater  importance  on  the  left  side 
of  the  heart.  When  the  arterial  pressure  is  high, 
and  the  left  ventricle  labouring  to  maintain  the 
circulation,  it  is  now  a  familiar  fact  that  the 
mitral  valves  often  become  incompetent,  and 
that,  too,  in  all  probability  for  the  immediate  if 
not  for  the  permanent  benefit  of  the  individual. 

Muscle  Failure  of  the  Heart. — The  considera- 
tion of  mitral  incompetence  necessarily  leads  us 
on  to  the  consideration  of  muscle  failure  of  the 


heart  in  general,  of  which  it  is  so  often  a 
secondary  consequence.  Probably  in  no  case  of 
mitral  incompetence  can  it  be  said,  however 
grave  the  structural  damage  to  the  curtains, 
that  either  the  incompetence  or  the  disturbance 
of  the  general  circulation  is  solely  the  result  of 
such  structural  damage,  for  invariably  associated 
with  this  latter  is  an  element  of  muscle  failure 
that  we  cannot  possibly  aflbrd  to  ignore.  But 
there  are  cases  of  muscle  failure  that  run  their 
course  and  display  all  the  ordinary  indications 
of  a  failing  circulation  without  ever  developing, 
as  far  as  we  know,  the  condition  of  mitral  in- 
competence. Of  a  silent  mitral  incompetence 
we  know  nothing,  and  considering  the  great 
frequency  of  the  condition  as  denoted  by  its 
murmur,  it  seems  likely  that  a  silent  regurgita- 
tion through  the  mitral  curtains  is  a  pure 
assumption  having  no  basis  in  fact. 

How  then  is  to  be  explained  the  unquestion- 
able occurrence  of  venous  stasis  and  its  usual 
effects  as  the  result  of  muscle  failure  of  the  heart 
without  any  evidence  of  mitral  incompetence 
from  first  to  last  of  a  long  course  ?  Evidently 
the  explanation  of  the  fact  is  amply  provided  for 
by  the  clearly  established  fact  that  an  over- 
burdened ventricle — be  it  right  or  left — has 
another  mode  of  expressing  its  embarrassment 
than  that  obtained  by  the  permission  of  in- 
competence of  its  auriculo- ventricular  valves. 
The  occurrence  was  long  ago  recognised  (only  an 
unfortunate  name  —  asystole  —  naturally  associ- 
ated with  most  lethal  significance,  was  given  it, 
and  the  frequency  of  its  establishment  ignored), 
and  consists  of  the  non-completion  of  systole.  In 
health  the  supra-papillary  space  of  the  ventricle, 
i.e.  immediately  below  the  valves,  always  contains 
blood  at  the  end  of  systole,  but  with  this  ex- 
ception the  chamber  is  normally  emptied.  When 
there  is  muscle  failure,  however,  residual  blood 
may  remain  at  the  end  of  systole  elsewhei'e  than 
in  the  supra -papillary  space.  If  any  one  has 
doubt  as  to  the  truth  of  this  statement,  let  him 
look  at  the  heart  post-mortem  in  a  case  of 
muscle  failure  with  huge  roiuided  dilatation  of 
the  left  ventricle,  and  ask  himself  how  long  he 
can  suppose  it  is  since  such  a  ventricle  completed 
its  systole  in  the  physiological  way.  To  denote 
this  condition  of  incomplete  systole,  on  the 
advice  of  a  scholarly  friend,  the  writer  has  used 
the  term  systole  catalectic,  implying  that  the 
systole  stops  short  of  its  completion. 

One  would  natm-ally  suppose  that  the  same 
muscle  failure  that  occasions  systole  catalectic 
would  also  occasion  mitral  incompetence,  but  as 
a  matter  of  clinical  experience  this  does  not  seem 
to  be  necessarily  the  case,  though  the  two  con- 
ditions are  no  doubt  commonly  coincident. 

There  are  two  auscultatory  signs  of  very 
different  nature,  that  are  so  commonly  associated 
with  muscle  failure  of  the  heart  as  evidently  to 
bear  definite  relationship  to  it :  one  of  these  is 
so  frequently  met  with  imder  other  circumstances 
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— mitral  valve  disease  and  mitral  stenosis — as 
to  be  little  characteristic,  the  other  we  may 
consider  as  the  special  sign  of  muscle  faihore 
whether  the  latter  be  transient  or  permanent. 
The  former  is  the  murmur  of  regurgitation 
through  the  mitral  and  tricuspid  orifices,  owing 
to  incompetence  of  the  sound  mitral  and  tri- 
cuspid valves,  but  this  has  been  already  referred 
to  in  sufficient  detail. 

Till  lately  the  possibility  of  a  diastolic  mur- 
mur being  produced  in  a  simply  dilated  heart, 
the  result  ,of  muscle  failure,  Avas  usually  em- 
phatically denied,  but  of  recent  years  evidence 
has  been  accumulating  to  show  that  a  diastolic 
murmur  of  very  considerable  loudness  (and 
actually  accompanied  by  a  thrill)  may  be  pro- 
duced in  a  simply  dilated  heart  without  any 
valve  lesion  whatsoever.  In  the  face  of  this 
recent  experience  it  is  curious  to  find  recorded 
in  Dr.  Stokes'  classical  work  on  Heart  Disease, 
published  in  1854,  a  case  of  the  kind.  Two 
cases  occurred  in  the  Manchester  Royal  Infirm- 
ary a  few  years  ago,  and  were  recorded  in  the 
Practitioner  for  1894.  In  these  cases  not  only 
was  there  a  diastolic  murmur  (accompanied  by 
thrill),  but  there  was  also  a  reduplicate  diastolic 
sound  at  the  apex.  During  life,  both  cases  had 
been  regarded  as  cases  of  mitral  stenosis,  but 
neither  this  lesion  nor  aortic  incompetence 
could  be  found  post-mortem.  It  is  sufficient 
here  to  point  out  the  existence  of  such  cases, 
however  rare  they  may  be.  So  seldom  are  they 
met  with,  that  for  practical  purposes  they 
scarcely  impugn  the  usually  accepted  rule  that 
a  diastolic  murmur  means  either  arterial  in- 
competence or  auriculo- ventricular  stenosis. 
They  are  of  immense  importance,  however,  in 
demonstrating  to  us  how  profoundly  ignorant 
we  are  as  to  the  mode  of  production  of  some  of 
the  signs  with  which  we  are  well  acquainted. 
The  diastolic  murmur  referi'ed  to  is  of  extreme 
rarity,  but  the  bruit  de  galop  (to  be  immediately 
described)  is  one  of  the  most  common  of  axiscul- 
tatory  signs,  yet  as  to  the  mode  of  production 
of  both  these  signs  no  satisfactory  explanation 
has  ever  been  given. 

The  auscultatory  sign  we  are  fain  to  regard 
as  the  great  sign  of  muscle  faihire  is  a  peculiar 
triple  rhythm  of  (apparently)  the  cardiac  sounds. 
The  sign  attracted  the  attention  of  French 
physicians  long  before  it  received  from  English 
authors  the  consideration  it  unquestionably 
merits,  and  so  the  French  name  has  almost 
passed  into  our  own  language,  and  we  call  the 
sign  the  hruit  de  galop.  Evidently  one  of  the 
sounds  is  systolic  and  two  are  diastolic.  Indeed, 
as  already  noted,  there  may  be  felt  at  the  cardiac 
apex  two  distinct  shocks  or  thuds  that  correspond 
with  the  diastolic  sounds.  We  have,  perhaps 
not  without  some  clumsy  writing,  avoided  the 
use  of  the  term  "  reduplicated  second  sound," 
which  might  seem  the  natural  one  to  employ, 
because  of  our  belief  that  the  diastolic  soimds 


do  not  represent  the  closure  of  the  semilunar 
valves.  We  might  go  a  step  farther,  and  say 
that  in  our  belief  neither  represents  the  physio- 
logical second  sound,  and  thus  express  our 
scepticism  of  theories  that  assume  an  interpolated 
sound  to  be  the  cause  of  the  triple  rhythm.  The 
true  hruit  de  galop  is  a  sign  always  best  heard 
over  the  ventricles,  i.e.  over  the  chief  part  of  the 
muscle  of  the  heart,  and  though  occasionally  it 
may  be  heard  widely  distributed  and  even 
audible  at  the  base,  in  the  latter  situation  it  is 
less  loud  than  over  the  body  of  the  heart.  The 
bruit  de  galop  may  be  heard  in  all  forms  of 
muscle  failure  of  the  heart — even  in  that  due  to 
anaemia — but  the  most  perfect  examples  are 
supplied  by  cases  of  chronic  Bright's  disease, 
when  the  vigour  of  the  hypertrophied  heart 
muscle  is  on  the  wane,  and  so  onwards  to  the 
end.  Often  it  is  associated  at  one  time  or 
another  or  [permanently  with  the  murmur  of 
mitral  and  tricuspid  incompetence,  but  its  most 
perfect  development  occurs  in  the  absence  of 
any  murmur,  and  its  importance  as  an  ausculta- 
tory sign  perhaps  surpasses — or  at  least  is  equal 
to — that  of  any  murmur,  its  therapeutic  bear- 
ings are  so  significant.  It  means  a  failing  heart 
muscle. 

The  Pulse  in  Muscle  Failure  of  the  Heart 

The  condition  of  the  pulse  in  cardiac  muscle 
failure  is  one  of  very  great  importance,  inasmuch 
as  it  forms  the  guide  to  the  method  of  our  thera- 
peutic endeavour.  All  degrees  of  arterial  tension 
may  he  associated  with  muscle  failure  from  the 
highest  to  the  lowest,  though  the  former  cannot 
be  expected  to  be  long  maintained  in  the  presence 
of  weakening  of  the  muscle  of  the  heart.  More- 
over, intermittence,  inequality  of  beats,  and  all 
forms  of  irregularity  up  to  the  fancifully  named 
"delirium  cordis  "  pulse,  are  quite  commonly  met 
with.  Tachycardia,  too,  may  occur,  and  cannot 
be  regarded  without  apprehension,  seeing  how  it 
must  wear  out  a  heart  when  long  continued. 
The  opposite  condition,  bradycardia,  may  like- 
wise be  encountered. 

It  cannot  be  too  strongly  insisted  on  that 
failing  heart  and  high  arterial  tension  are  often 
associated  together ;  nay,  the  latter  is  a  power- 
ful agent  in  the  determination  of  the  former. 
The  combination  is  often  witnessed  in  the  course 
of  chronic  Bright's  disease,  and  during  the  asso- 
ciation it  is  that  the  most  distressing  dyspnoea 
is  witnessed,  a  struggle,  as  it  were,  being  main- 
tained between  heart  and  vessel. 

As  the  heart  muscle  fails,  however,  the  ten- 
sion tends  to  fall,  as  it  might  naturally  be  ex- 
pected to  do  under  the  circumstances,  and  it 
may  ultimately  reach  a  very  low  grade,  the 
tidal  wave  of  the  tracing  disappearing  altogether, 
and  dicrotism  becoming  pronounced.  The  pre- 
sence or  absence  of  mitral  incompetence  seems, 
however,  to  be  in  no  way  indicated  in  the 
sphygmogram.    Irregularity  is  common,  especi- 
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ally  in  the  form  of  sphyginogram  already  de- 
scribed as  that  of  the  second  stage  pixlse  of  mitral 
stenosis.  But  often  an  earlier  change  is  occa- 
sional simple  intermission.  Almost  as  frequently 
there  is  an  abortive  beat  represented  in  the 
sphygmogram  during  the  intermission  of  the 
pulse  that  is  felt  at  the  wrist.  This  is  the 
so-called  "  missed  beat."  Lately  the  writer  met 
with  a  case  which,  though  the  intermission  as 
felt  at  the  wrist  was  only  very  occasional, 
invariably  two  in  place  of,  one  beat  proved 
abortive  —  in  fact  there  was  a  rare  trigeminal 
beat.  A  continuous  trigeminal  pulse  is  rare 
for  any  length  of  time,  but  not  so  a  bigeminal 
one,  and  though  often  associated  with  the  effects 
of  digitalis,  it  is  by  no  means  always  so.  When- 
ever an  apparently  slow  pulse  is  felt,  the  possi- 
bility of  there  being  an  intermediate  beat  imper- 
ceptible through  the  finger — in  other  words,  of 
our  having  to  do  with  a  bigeminal  instead  of  a 
bradycardiac  pulse — must  be  entertained.  Ex- 
amination of  the  heart  with  the  stethoscope  will 
at  once  indicate  whether  this  is  the  case  or  not. 
The  heart  sounds,  however,  are  most  difficult  to 
analyse  in  the  presence  of  this  peculiar  action 
of  the  heart,  and  the  writer  questions  the  utility 
of  entering  upon  a  discussion  of  the  subject. 
Of  course  murmurs  are  often  present  and  add  to 
the  complexity  of  the  combination,  which  vaaj 
be  met  with  in  any  kind  of  heart  disease,  and 
would  seem,  therefore,  to  be  directly  associated 
with  the  state  of  the  muscle  of  the  heart  and  of 
its  nervous  mechanism. 

True  bradycardia  or  slow  pulse  is  a  rather 
rare  condition,  and  may  be,  as  far  as  we  know, 
congenital.  It  is  remarkable,  as  we  shall  find, 
inasmuch  as  its  effects  are  observed  specially  on 
the  arterial  side  of  the  circulation,  syncopal  or 
epileptiform  attacks  being  liable  to  result  from 
cerebral  anremia  {vide  p.  154). 

It  is  evident  from  the  foregoing  remarks  that 
several  quite  distinct  types  of  pulse  may  be  met 
with  in  cases  of  simple  muscle  failure  of  the  heart, 
and  the  variations  they  present  may  be  extreme  ; 
thus  there  may  be  very  high  tension  in  the 
struggle  against  which  the  heart  muscle  is 
beginning  to  fail,  and  there  may  be  extremely 
low  tension  when  the  heart  has  utterly  failed 
or  there  is  general  vaso-motor  paralysis.  There 
may  be,  again,  bradycardia  or  tachycardia  and 
all  forms  of  irregidarity,  varying  from  a  rare 
intermission  to  a  state  of  utter  disorder  in  which 
it  is  impossible  to  recognise  any  prevailing  type 
or  types  of  curve.  It  follows  from  these\-e- 
marks  that  from  a  diagnostic  point  of  view  little 
is  to  be  expected  from  observation  of  the  pulse 
in  nniscle  failure,  but  it  is  far  otherwise  when 
therapeutic  indications  are  sought  in  the  same 
direction. 

Treatment 

The  treatment  of  heart  disease  includes  much 
more  than  the  mere  administration  of  druas. 


powerful  for  good  or  ill  though  these  may  be. 
Nothing  seems  more  rational  than  the  enforce- 
ment of  rest  upon  the  cardiac  sufferer.  It  is 
impossible  to  give  his  heart  rest ;  all  we  can  aim 
at  is  diminishing  its  work  as  far  as  in  us  lies. 
Of  late  years  much  has  been  heard  of  a  treat- 
ment in  which  graduated  exercise  plays  an 
essential  part.  This  method  of  treatment  is 
fully  described  elsewhere  in  this  work  (see  Thera- 
peutics, Physical),  and  it  is  not  for  the  writer 
to  express  his  opinion  upon  it,  but  he  may  be  per- 
mitted to  quote  from  Dr.  Stokes'  work  on  Heart 
Disease,  published  in  1854,  the  following  passage 
to  show  that,  as  far  as  the  exercise  is  concerned, 
the  treatment  is  not  of  such  recent  origin  as  is 
often  supposed.  The  patient  is  enjoined  by 
Dr.  Stokes  "  to  pursue  a  system  of  graduated 
muscular  exercise ;  and  it  will  often  happen 
that  after  perseverance  in  this  system  the  patient 
will  be  enabled  to  take  an  amount  of  exercise 
with  pleasure  and  advantage  which  at  first  was 
totally  impossible  owing  to  the  difficulty  of 
breathing  which  followed  exertion.  .  .  .  The 
symptoms  of  debility  of  the  heart  are  often 
removable  by  a  regulated  course  of  gymnastics 
or  by  pedestrian  exercise,  even  in  mountainous 
countries  such  as  Switzerland  or  the  Highlands 
of  Scotland  or  Ireland."  The  term  "  debility  of 
the  heart,"  used  by  Dr.  Stokes,  is  a  singularly 
appropriate  one,  and  the  condition  for  which 
the  treatment  can  be  alone  regarded  by  the 
writer  as  appropriate  must  be  something  re- 
sembling that  present  in  the  sedentary  man,  who, 


Fig.  8. — High  tension  iml.se  in  case  of  Briglit's  disease  associated 
with  mitral  incompetence  resulting  from  a  degree  of  muscle 
failure  of  the  heart.    Man  a-t.  38. 


Fig.  9. — Low  tension  pulse.  Mitral  incompetence  associated 
with  endocarditis  and  adherent  pericardium.  Man  ;et.  2i>, 
who  had  rheumatic  fever  a  year  before  tracing  was  taken. 


Fig.  10. — Extremely  low  tension  i)ulse  in  septic  endocarditis. 
Mitral  incompetence  associated  with  much  damage  to  valves. 
The  great  size  of  the  dicrotic  wave  is  noteworthy,  and  the 
fact  possibly  bears  relation  to  the  pyrexia  present. ' 

besides  being  often  an  injudicious  feeder,  allows 
his  whole  muscular  sj^stem,  including  his  heart, 
to  become  "flabliy."    This  is  all  the  reference 
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Fig.  11. — Muscle  failure  in  chronic  Bright's  disease  (gi-anular  kidnpy, 

p.m.).  Man  a-t.  47,  who  had  at  the  time  no  incompetence  of  his  Fio.  12. — Tracing  from  same  patient  towards  the  end  of  con- 
mitral  waives,  and  who  recovered  from  the  symptoms  of  cardiac  valescence  during  first  stay  in  hospital ;  pulse  of  good 
failure,  and  lived  for  nearly  ten  years.                                                    almost  high  tension. 


A. 


Fir..  13.— Temporary  great  irregularity  of  the  pulse.    "  Delirium  cordis."    From  a  case  of  muscle  failure  of  heart  in  a  case  of 

Bright's  disease  (gran,  kidney). 


Fig.  19. — Pulse  in  case  of  typical  bradycardia  associated  with  syncopal  seizures. 


Fig.  20. — Tracing  of  pulse  taken  during  an  attack  of  tachycardia.    Diabetic  patient  without  obvious  sign  of  cardiac  disease. 
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that  the  writer  will  make  to  the  subject,  but  he 
takes  the  opportunity  of  I'eminding  the  reader  of 
the  immense  influence  exerted  by  exercise  and 
cai'efiil  feeding  in  the  process  of  athletic  train- 
ing, in  which  process  no  one  can  doubt  that  the 
heart  is  largely  influenced — without  exaggera- 
tion one  may  say  chiefly  influenced,  seeing  that 
it  is  "  wind,"  so  closely  related  to  the  heart's 
health,  that  dominates  the  successful  result  of 
the  process.  Without  good  "wind"  dependent 
on  a  vigorous  heart  muscle  the  most  perfect 
development  of  all  the  other  muscles  of  the 
body  would  be  rendered  useless.  But  the  fact 
is  too  obvious  to  require  statement. 

It  will  be  generally  conceded  that  if  a  man 
has  an  aneurysm  of  his  left  ventricle,  the  result 
of  an  obliterated  coronary  branch,  or  if  one  or 
both  of  the  main  coronary  vessels  are  narrowed 
at  their  orifices  by  chronic  aortitis,  nothing  but 
disaster  could  follow  his  submission  to  treat- 
ment by  exercise.  Valve  defect,  however,  is  an 
intensely  mechanical  result  of  disease  in  the  first 
instance,  and  the  muscle  of  the  heart  may  re- 
main for  long  perfectly  sound  in  its  presence, 
and  therefore,  we  may  say,  capable  of  improve- 
ment in  strength  by  the  "gymnastic"  process, 
but  even  in  this  case  we  must  bear  in  mind  that 
the  heart  muscle  by  virtue  of  such  valve  defect 
is  always  being,  as  it  were,  exercised  to  the  full, 
and  that  it  will  not  thus  have  the  usual  margin 
for  impi'ovement  in  strength.  There  is  no 
valve  lesion  that  does  not  throw  strain  upon 
some  part  of  the  heart  muscle,  and  the  "  soli- 
darity "  of  the  organ  must  be  remembered. 
When  a  patient  comes  seeking  treatment  for 
heart  disease,  it  may  be  granted  that  he  has, 
at  least,  the  first  of  the  cardinal  symptoms — 
dyspnoea  on  exertion.  Already,  then,  the  cir- 
culation is  disturbed,  and  the  heai-t  has  begun 
to  be  overborne  in  the  struggle.  Rest,  with  the 
object  of  relieving  the  heart  of  its  work,  as  far 
as  that  is  possible,  is  now  imperative,  and  rest 
alone  will  often  suffice  to  turn  the  balance  in 
favour  of  the  heart,  so  that  the  circulation  is 
restored  and  the  disorder  of  functions,  resulting 
from  its  disturbance,  disappears.  No  doubt  a 
large  number  of  patients,  who  have  all  the 
three  cardinal  symptoms  of  heart  disease  and 
many  subordinate  ones,  would  recover  with  a 
profuse  diuresis,  unaided  by  any  treatment  by 
drugs,  if  it  were  the  custom  (and  we  are  glad  it 
is  not)towithliold  medicinal  treatment  for  several 
days.  The  fact  of  some  patients  doing  so, 
liowever,  teaches  an  emphatic  lesson  as  to  the 
importance  of  rest,  which  should  be  absolute  in 
order  to  yield  its  greatest  benefits.  Patients  in 
advanced  stages  of  heart  disease  will  often  say 
that  rest  in  bed  is  impossible  for  tliem ;  this  is 
true  in  a  few  cases,  but  only  in  a  few.  Patients, 
liowever,  are  often  unable  to  lie  down  in  bed 
(orthopna^a),  but  this  is  a  much  less  important 
matter.  When  a  patient  will  only  sit  in  a 
chair,  often  leaning  on  the  back  of  another 


chair  or  other  piece  of  furniture,  his  dropsical 
legs  are  not  likely  to  be  relieved  unless  it  be 
by  acupuncture  :  on  the  contrary,  their  condi- 
tion is  apt  to  be  aggravated,  and  the  tense  skin 
may  ultimately  crack  and  exude  serum,  while 
an  erythematous  condition  is  apt  to  supervene, 
which  rarely  eventuates  in  sloughing.  It  is 
very  desirable,  then,  that  the  sufferer  from 
heart  disease  should  remain  in  bed,  though  it  is 
astonishing  how  frequently  bed  is  energetically 
resisted  by  the  patients  who  require  it  most. 
In  hospital  practice  we  find,  however,  that  the 
number  of  patients  who  really  cannot  stay  in 
bed  owing  to  their  dyspnoea  is  very  small 
indeed,  apparently  not  so  much  by  persuasion 
being  more  successful  as  by  force  of  example. 
The  writer  has  reason  to  believe  that  the  impera- 
tive necessity  of  rest  in  bed  is  often  not  sufficiently 
insisted  on  by  the  private  practitioner;  that  is  to 
say,  the  patient's  consent  is  not  obtained  when  it 
easily  might  be.  One  of  the  dangers  of  heavily 
narcotising  a  patient  with  severe  heart  disease  is 
his  being  suffocated  by  mechanical  interference 
with  the  upper  air  -  passages,  by  bending  his 
neck  too  acutely,  or  letting  his  head  press  upon 
folded  arms  and  so  forth,  and  such  an  accident 
is  more  likely  to  occur  when  the  patient  sits  up  in 
a  chair.  In  the  few  cases  referred  to  in  which 
the  patient  must  sit  up,  this  necessity  will  often 
disappear  in  the  course  of  a  few  days,  during 
which  medicinal  treatment  effects  amelioration. 
The  form  of  dyspnoea  called  "  Cheyne-Stokes 
respiration  "  is  often  associated  with  distressing 
restlessness  during  the  dyspnocal  paroxysm,  the 
patient  often  actually  springing  out  of  bed 
during  the  height  of  the  seizure,  a  condition 
that  seriously  militates  against  the  chances  of 
recovery,  otherwise  small  enough.  Active  de- 
lirium, again,  is  a  serious  symptom  on  its  own 
account  for  the  same  reason  ;  but  both  Cheyne- 
Stokes  respiration  and  delirium  are  symptoms 
for  the  most  part  met  with  only  in  the  ad- 
vanced stages  of  heart  disease,  and  in  the  most 
unmanageable  forms  of  the  disease,  as  that 
sequential  to  chronic  Bright's  disease. 

In  conclusion  of  the  subject  of  rest  in  the 
treatment  of  heart  disease,  the  writer  would 
emphasise  the  importance  of  a  careful  general 
survey  of  the  whole  case  in  determining  the 
amount  of  rest  to  be  enjoined,  and  especially, 
when  that  amount  has  been  obtained,  the  im- 
portance of  a  gradual  resumption  of  activity. 
All  the  benefit  derivable  from  the  rest  may  be 
flung  away  by  injudicious  management  in  this 
respect  at  the  end.  Nay,  fatal  syncope  may  be 
induced  by  the  patient  being  stiddenly  allowed 
to  assume  his  wonted  activity.  But  short  of 
such  an  accident  the  faith  of  the  patient  in  the 
efficacy  of  his  enforced  rest  may  be  so  shaken 
that  he  will  never  again  submit  to  rest  while  he 
has  the  power  of  resisting  it. 

Tlie  Weir  -  ^Mitchell  treatment  has  always 
seemed  to  the  writer  a  method  of  accomplishing 
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rest  with  the  great  advantage  of  abundant 
nourishment  at  the  same  time  being  rendered 
innocuous  in  spite  of  the  denial  of  voluntary 
activity  to  the  muscles.  The  muscles  are  "  ex- 
ercised," as  it  were,  by  the  masseur — -that  is  to 
say,  are  helped  to  the  disposal  and  removal  of 
their  often  toxic  products  of  metabolism — with- 
out any  strain  on  the  heart.  Rather,  we  might 
fancy,  does  the  process  actually  relieve  the 
heart  by  rendering  the  peripheral  circulation 
more  easy.  Of  course,  in  the  presence  of  much 
general  dropsy,  the  kneading  of  the  muscles  is 
rendered  impossible ;  but  it  is  not  under  these 
circumstances  that  the  question  of  this  treat- 
ment is  likely  to  arise. 

Diet 

We  have  next  to  consider  that  most  important 
subject  in  the  treatment  of  heart  disease — diet. 
That  this  subject  is  too  often  ignored  by  the 
medical  practitioner  is  abundantly  evident  by 
the  frequent  bitter  complaint  by  the  patient 
of  his  gaseously  distended  abdomen,  which, 
pressing  up  on  his  diaphragm  and  impeding  his 
already  embarrassed  respiration,  occasions  him 
infinite  discomfort.  If  there  is  some  albumin 
in  his  urine,  as  is  the  rule  in  most  severe  cases, 
so  much  the  more  is  the  patient  likely  to  be 
injuriously  fed  with  excess  of  carbohydrates, 
rice,  tapioca,  and  the  like  pernicious  puddings, 
while  his  nitrogenous  food  is  cut  down  to  a 
minimum.  If  we  reflect  that  the  heart  is  a 
muscle,  and  the  most  important  muscle — not  to 
say  the  most  important  organ — in  the  body, 
surely  we  ought  to  give  the  food  that  long 
experience  has  taught  us  is  best  for  muscle 
tissue — nitrogenous,  and  not  carbohydrate 
articles.  The  modern  system  of  athletic  training 
is,  the  writer  understands,  less  strict  in  this 
respect  than  that  of  former  days,  but  he  doubts 
if  the  "staying  powers"  of  its  subjects  are  any 
better  in  consequence — if  as  good.  However, 
past  records  are  good  enough  for  him.  The 
patient  with  severe  heart  disease  cannot  take 
exercise,  and  we  must  recognise  the  fact.  His 
muscles  must  lie  fallow,  except  in  the  very  few 
cases  in  which  general  massage  is  adopted. 
But  is  the  case  for  excess  of  carbohydrate  food 
any  better  on  that  account  than  that  for  a 
preponderance  of  nitrogenous  food?  If  the 
physician  fears  an  excessively  nitrogenous  diet, 
let  him  reflect  that  the  toxic  nitrogenous  bodies 
in  the  blood  he  fears  are  promoted,  not 
diminished,  by  a  largely  carbohydrate  diet, 
inasmuch  as  the  articles  of  the  latter  will  use 
up  the  oxygen  necessary  for  the  metabolism  of 
the  tissues  and  for  dealing  with  its  nitrogenous 
products.  Another  consideration  is  the  state  of 
the  liver,  in  all  cases  with  venous  stasis :  the 
nitrogenous  elements  of  food  and  the  nitrogenous 
products  of  metabolism  no  doubt  undergo 
change  in  the  organ  ;  but  so  also— and  probably 
in  greater  amount — do  the  carbohydrates,  so 


that  the  abnormal  state  of  the  gland  that  must 
result  from  its  congestion  with  venous  blood  is 
at  least  as  important  in  the  one  case  as  in  the 
other.  We  should  say  that  excess  of  carbo- 
hydrates in  the  diet  was  infinitely  worse  than  an 
excess  of  nitrogenous  elements,  provided  that 
carbohydrates  are  at  the  same  time  cut  down  to 
a  minimum.  So  much  for  the  question  of 
metabolism.  But  for  the  primary  disposal  of 
food  in  the  stomach  what  does  reflection  teach  ? 
A  rice  pudding  alone  is  probably  rapidly  passed 
through  the  stomach,  and  does  no  mischief 
there  ;  but  far  otherwise  is  the  case  if  nitro- 
genous food,  as  beef  or  mutton,  is  given  at  the 
same  time.  Evidently  the  rice  pudding  will 
simply  clog  the  process  of  gastric  digestion  by 
its  bulk,  and  if  digestion  is  weak  it  is  only  too 
apt  to  be  arrested  altogether,  a  decomposing 
mass  of  incongruous  stuff  being  idtimately 
passed  into  the  intestine  to  create  discomfort 
lower  down.  We  may  start  with  the  assumption, 
well  borne  out  by  the  scientific  labours  of  the 
late  Sir  William  Roberts,  that  the  healthy 
human  being  has  great  excess  of  digestive  power, 
and  can  afford  to  conform  to  the  customs  of 
society  in  the  mixing  of  his  foods.  Most  healthy 
people  can  do  this  up  to  a  good  old  age ;  never- 
theless, in  many  difficulty  of  gastric  digestion  is 
experienced  early  in  middle  life,  in  which  case 
relief  can  often  be  obtained  without  medicinal 
agency  by  the  mere  simplification  of  the  dietary  ; 
that  is  to  say,  the  patient  lets  his  stomach's  full 
energy  be  exerted  on  his  nitrogenous  food,  while 
he  is  equally  careful  to  take  his  carbohydrate 
food  at  a  different  time  from  that  at  which  he 
takes  his  nitrogenous  food,  thereby,  no  doubt, 
promoting  its  speedy  passage  through  the 
stomach  to  the  parts  beyond,  which  are  capable 
of  dealing  with  it,  all  the  more  that  the  saliva, 
with  which  it  ought  to  be  saturated,  has 
probably  to  a  large  extent  escaped  being- 
interfered  with  by  the  acid  of  the  juice  in  its 
rapid  transit  through  the  stomach.  We  plead, 
then,  in  the  case  of  cardiac  sufferers,  for 
simplification  of  their  food,  in  the  first  instance, 
and  in  the  second  for  the  reduction  to  a  minimum 
of  their  carbohydrate  food ;  the  object  of  the 
first  principle  concerning  the  primaiy  digestion 
in  the  stomach,  that  of  the  second  principle 
concerning  the  metabolism  of  the  tissues.  We 
have  spoken  only  of  the  stomach,  but  the 
digestion  of  food  and  the  impeded  absorption  of 
food  and  fluid  throughout  the  whole  tract  of  the 
alimentary  canal  beyond  must  not  be  forgotten 
in  a  heart  case.  We  have  dwelt  in  symptoma- 
tology on  the  distressing  tympanites  of  heart 
sufferers,  and  in  its  production  the  important 
part  played  by  food  is  only  too  patent.  Far 
better  than  any  drug  treatment,  by  intestinal 
antiseptics,  is  the  simplification  of  the  alimenta- 
tion of  the  sufferer,  bearing  in  mind  his  peculiar 
disabilities  and  how  all  his  digestive  powei's  are 
handicapped  by  the  venous  stasis  of  his  digestive 
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organs,  which,  judging  from  the  condition  of  the 
spleen,  wonld  be  still  worse  were  it  not  for  the 
ready  distensibility  of  the  liver. 

Let  us  next  inquire  how  these  principles  may 
be  carried  into  effect  in  actual  practice.  The 
sufferer  from  heart  disease  is  usually  free  from 
fever,  and  there  is  no  necessity,  unless  he  has 
temporary  gastric   catarrh,   to   feed   him  on 
"  slops " ;  there  is  no  reason,  usually,  why  he 
should  not  retain  the  ordinary  habits  of  health 
and  have  three  meals  a  day.    These  should  be 
small  in  bulk,  easy  of  digestion,  and  arranged 
at  sufficient  intervals  to  permit  of  complete 
removal  of  one  meal  from  the  stomach  before 
the  entrance  of  the  next  into  it,  and  of  course  a 
period  of  inactivity  should  be  allowed  to  the 
organ.    Long  fasting,  as  from  breakfast  to  late 
dinner,  is  to  be  deprecated.    This  habit  is  not 
infrequent  in  the  cai-lier  stages  of  heart  disease, 
while  the  patient  is  still  able  to  attend  to  his 
business.    The  meals  should,  further,  be  as  dry 
as  possible,  with  the  exception  of  breakfast,  and 
on  this  account  only  a  small  quantity  of  soup 
(and  that  clear)  is  permissible — but  soups  are 
not  to  be  recommended.    Half  a  glass  of  whisky 
or  brandy  in  half  a  small  tumbler  of  water  may 
be  allowed  with  the  mid-day  and  evening  meals. 
Breakfast  should  form  the  carbohydrate  meal  of 
the  day,  and  may  consist  of  thin  crisp  toast  "done 
through,"  and  not  having  a  spongy  centre,  which 
is  to  be  buttered  cold,  care  being  taken  to  have 
the  butter  of  the  best  quality,  and  of  a  soft- 
boiled  egg,  or  even  two.    A  large  cup  of  boiled 
milk,  flavoured  with  coffee  or  Chinese  tea,  and 
sweetened  with  saxin,  should   constitute  the 
fluid  of  the  meal.    If  the  patient  craves  for  it, 
and  it  is  fomid  to  agree,  the  fat  of  bacon  may 
be   allowed.      The  egg  may  be   poached  if 
preferred,  or  even  friecl.    If  the  patient  cares 
for  it,  fruit  may  be  allowed.    Eight  or  nine 
o'clock  will  usually  be  the  time  chosen  for 
breakfast,  and  the  mid-day  meal  will  then  be 
taken  at  1  or  2  p.m.     Cups  of  bovril  and  the 
like  are  to  be  deprecated  in  the  forenoon.  The 
mid-day  meal  should  consist  of  a  chop,  fish,  or 
fowl,  with  some  well-cooked  green  vegetables — 
cabbage,  spinach,  and  tlie  like.    Boiled  cabbage 
may  be  squeezed  through  a  sieve  so  as  to  break 
up  its  fibres,  and  should  be  cooked  with  plenty 
of  butter,  if  this  does  not  disagree.  Reference 
to  butter  reminds  the  writer  to  allude  to  the 
not  inicommon  experience  that  certain  patients 
are  intolerant  of  fats,  which  it  is  difticult  to  get 
them  to  take,  while  others,  who  often  experience 
a  difficulty  in  the  digestion  of  starchy  foods, 
have   a   great    capacity  for  consuming  fats. 
These  and  other  idiosyncrasies,  such  as  inability 
to  cat  the  smallest  particle  of  an  egg  without 
suti'ering,  must  be  recognised   and  respected 
when  they  are  ascertained  to  be  well  founded. 
With  the  mid-day  meal  fruit  in  season,  either 
cooked  (saxin  being  added  if   sweetening  is 
necessary)  or  in  the   natural  state,   may  be 


allowed.  Cheese  is  apt  to  prove  indigestible ; 
but  some  patients  have  a  surprising  facility 
in  digesting  it,  and  to  them  a  small  amount 
may  be  allowed  along  with  butter,  but  on  no 
account  is  bread  or  biscuit  to  be  taken  along 
with  it.  At  five  o'clock  a  cup  of  pure  Chinese 
tea,  sweetened  with  saxin,  may  be  taken,  hut  no 
bread  or  biscuit  on  any  account.  At  7  or  7.30  p.>r. 
the  evening  meal  is  taken,  and  should  be,  in 
principle,  practically  a  repetition  of  the  mid-day 
meal ;  only,  if  chop  has  formed  the  latter,  fish, 
or  fowl,  or  a  joint  may  constitute  the  former, 
and  so  on.  Green  vegetables  are  to  be  taken 
again.  Patients  often  demur  to  taking  green 
vegetables,  luider  the  impression  that  these 
increase  tympanites.  This  is  not  the  writer's 
experience  when  carbohydrates  are  at  the  same 
time  withheld.  There  is  no  great  objection  to 
a  double  course  —  say,  fish  and  a  joint, — or 
occasionally  a  small  quantity  of  clear  soup  may 
precede  the  joint,  fish,  or  fowl,  as  it  happens  to 
be.  Fruit  may  follow  ;  cheese  is  perhaps  better 
avoided.  These  three  small  meals  will  usually 
be  abundance  for  the  cardiac  sufferer ;  more  he 
probably  could  not  utilise,  even  though  he  were 
capable  of  properly  digesting  it.  The  writer 
used  to  feed  his  patients  more  largely  than 
experience  has  since  taught  him  to  be  desir- 
able. 

A  glass  of  whisky  or  brandy  in  half  a  tumbler 
of  hot  water  about  eleven  or  twelve  o'clock  will 
often  help  the  patient  to  a  good  night,  but  on 
no  account  must  any  biscuit  or  hreacl  be  taken 
along  ivith  it.  In  the  case  of  the  so-called 
working  classes  the  writer  is  continually  con- 
tending against  the  terrible  "  tea-meal "  that 
patients  of  this  class  are  so  reluctant  to  give  up. 
In  a  class  somewhat  higher,  this  same  meal  is 
made  still  more  noxious  by  some  nitrogenous 
elements  of  food  being  thrown  in — fish,  chops, 
and  the  like — to  form  in  the  stomach,  amid  a 
large  amount  of  bread  and  butter,  and  tea  and 
jam,  a  mass  indeed  well  calculated  to  frustrate 
the  efforts  of  the  most  potent  juice  to  act  upon 
it.  The  writer  has  long  abandoned  the  names 
"dinner"  and  "sujiper"  for  the  mid-day  and 
evening  meals,  which  are  simply  so  termed  ;  he 
is  convinced  that  our  working  classes  would  live 
healthier  lives  if  they  deferred  the  principal 
meal  of  the  day  till  evening — say,  till  an  hour 
after  their  return  from  work,  which  hour  is  well 
spent  in  repose.  He  has  been  told  that  the 
principal  meal  is  requisite  in  the  middle  of  the 
day  in  order  to  supply  strength  and  energy  for 
the  labour  of  the  day.  The  taking  of  a  small 
nutritious  meal  in  the  middle  of  the  day,  and 
the  reservation  of  the  principal  meal  till  the 
day's  work  is  over,  would  in  his  opinion  be  a 
much  better  system,  a  substantial  breakfast 
being  of  course  requisite. 

As  already  stated,  it  is  astonishing  how  well, 
in  many  lieart  cases,  the  digestive  powers  are 
retained  even  in  the  presence  of  considerable 
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portal  congestion,  nay  almost  to  the  end  of  the 
case.  But  portal  congestion  unquestionably 
implies  a  proneness  to  catarrhal  inflammation  of 
both  stomach  and  bowels.  It  is  in  the  case  of 
the  former  organ  that  this  process  is  most 
evident — the  patient  losing  all  appetite  and 
then  vomiting  his  food.  (The  possibihty  of 
digitalis  being  a  factor  in  the  sickness  must 
always  be  borne  in  mind.)  For  this  condition 
medicinal  treatment  alone  avails  little.  Large 
doses  of  subnitrate  of  bismuth  constitute 
probably  the  best  form  of  it,  but  in  a  severe 
attack  deprivation  of  all  food  by  the  mouth  is 
necessary,  nutritive  suppositories  or  enemata 
being  given  per  rectum.  In  any  case  the  food 
taken  by  the  mouth  should  be  limited  to  milk, 
and  this  is  best  peptonised,  as  there  can  be  very 
little  digestive  power  in  the  stomach  during 
catarrh.  Fermented  milk  or  "koumiss" 
(originally  mare's  milk)  will  often  be  retained 
when  ordinary  milk  is  rejected.  But  it  fails  in 
a  certain  proportion  of  cases,  and  then  there  is 
no  alternative  but  to  let  the  stomach  have 
absolute  rest  for  a  time usually  twenty-four  or 
forty-eight  hours  suffice  for  recovery.  Care,  of 
course,  must  be  exercised  in  the  resumption  of 
nourishment  by  the  stomach — only  bland  fluids 
in  small  quantities  at  a  time  are  at  first 
permissible. 

Mention  must  be  made  of  an  absolute  milk 
diet  in  the  treatment  of  heart  cases,  especially 
those  associated  with  high  arterial  tension  and 
kidney  disease.  This  treatment  is  only  appli- 
cable to  the  patient  confined  to  bed.  It  would 
seem  that  the  products  of  metabolism  arising 
during  milk  diet  and  rest  are  much  less  toxic 
than  those  produced  while  ordinary  diet  and 
exercise  are  being  taken ;  and  as  a  consequence 
the  vascular  tension  declines,  an  important 
matter,  seeing  that  it  directly  concerns  the 
heart.  No  doubt  another  element  in  the  good 
effects  of  the  treatment  is  the  speedj'^  washing 
away  of  any  toxic  products  of  metabolism  there 
may  be.  A  tendency  to  constipation  can  easily 
be  obviated  by  laxative  drugs.  But  few  patients 
will  or  can  continue  the  treatment  lone:. 

It  is  such  a  common  practice  to  give  frequent 
purgatives  in  heart  disease,  that  it  is  usually 
hard  to  disassociate  catarrh  of  the  bowels  from 
their  action.  Moreover,  the  mucous  membrane 
of  the  intestines  in  a  severe  heart  case  is  sure  to 
be  exposed  to  the  venous  stasis  of  the  portal 
system.  Notwithstanding,  it  is  not  often  that 
diarrhoea  calls  for  treatment,  a  moderate  loose- 
ness being  usually  considered  desirable.  It 
must  be  remembered,  however,  that  any 
approach  to  acuteness  of  the  catarrhal  process 
is  apt  to  exert  a  depressing  influence  upon 
the  heart ;  while  frequent  actions  of  the 
bowels  imply  exertion  on  the  part  of  patients 
who  do  not  use  a  bed-pan.  These  considerations 
lend  additional  importance  to  the  dietetics  of 
heart  disease,  and   the   writer  believes  that 


tympanites,  so  distressing  to  many  suff"erei'S 
from  the  disease,  is  largely  promoted  by  excess 
of  carbohydrates  —  the  usually  innocently 
regarded  rice  pudding  and  its  kindred — while 
well-boiled  green  vegetables  and  even  fruit  may 
be  taken  with  impunity  provided  they  are  taken 
with  nitrogeiaous  food  alone.  It  is  a  remarkable 
fact  that  cases  of  obstinate  chronic  tropical 
dysentery  after  resisting  all  medicinal  treatment 
are  sometimes  cured  expeditiously  and  per- 
manently by  the  consumption  of  large  quantities 
of  fruit,  apples,  etc.  The  permission  to  take 
fruit  may  seem  to  be  contrary  to  the  principles 
of  diet  already  laid  down,  but  a  patient,  whose 
starchy  food  and  cane-sugar  is  as  much  reduced 
as  has  been  advised  in  heart  cases,  can  consume 
the  glucose  of  fruit  with  as  much  impunity  as 
the  patient  on  milk  diet  consumes  his  lactose. 
We  are  not  dealing  with  diabetic  patients, 
though  an  apparent  sugar  reaction  is  sometimes 
obtained  in  the  urine  of  cardiac  patients ; 
generally  it  is  due  to  excess  of  uric  acid,  or  the 
presence  of  some  abnormal  body,  as  glycuronic 
acid ;  sometimes  really  to  glucose.  When  we 
consider  the  disorder  of  the  liver  that  must 
result  from  heart  disease,  it  is  surprising  rather 
that  glycosuria  should  be  so  rare  than  that  it 
should  occur  occasionally  in  the  urine. 

Medicinal  Treatment. — We  have  next  to  con- 
sider in  detail  the  treatment  of  heart  disease  by 
drugs.  The  powerful  and  toxic  remedies  that 
act  directly  on  the  heart  muscle  itself  must  of 
necessity  have  the  first  place  in  the  considera- 
tion of  these  remedies.  One  may  be  said  to  be 
facile  princeps — a  giant  among  the  rest — namely, 
digitalis,  which,  take  it  all  and  all,  has  no  rival. 
A  knowledge  of  the  peculiarities  of  action  of  this 
remedy,  which  include  the  slowness  of  the  estab- 
lishment of  its  diuretic  effects,  its  cumulative 
properties,  by  virtue  of  which  its  action  is  main- 
tained for  a  considerable  time  after  its  adminis- 
tration has  ceased,  and  its  double,  in  a  sense 
antagonistic  action,  at  the  same  time  on  both 
the  heai't  muscle  and  the  peripheral  arterioles, 
is  of  immense  importance  in  the  employment  of 
digitalis  in  practice.  The  effect  desired  is  a 
tonic  one  on  the  heart  muscle,  the  best  indica- 
tion of  the  achievement  of  which  is  an  increase 
in  the  flow  of  urine  steadily  maintained  for 
several  days.  And  once  for  all,  let  it  be  clearly 
understood  that  it  is  the  heart  muscle,  and  not 
any  lesion  there  may  be,  that  is  influenced  by 
the  drug.  The  writer  has  absolutely  no  faith  in 
the  suitableness  of  the  remedy  in  cases  of  one 
lesion,  and  in  its  unsuitableness  in  cases  of 
another  lesion.  Such  views,  he  thinks,  have 
sadly  often  led  to  the  withholding  of  digitalis 
when  it  constituted  the  only  hope  of  the  re- 
demption of  the  case.  Aortic  incompetence  and 
mitral  stenosis  are  the  two  lesions  in  regard  to 
which  purely  theoretical  considerations  have 
been  allowed  to  exert  such  a  grievous  influence 
on  practice. 
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With  regard  to  tlie  former,  the  writer  can 
only  endorse  the  view  of  his  old  master,  Dr. 
G.  W.  Balfour,  and  maintain  that  aortic  incom- 
petence, far  from  affording  cases  that  are  un- 
suitable for  the  administration  of  digitalis, 
supplies  the  most  brilliant  examples  of  its  cura- 
tive effects.  He  would  go  further,  and  add  that 
oil  calm  reflection  theory  itself  bears  out  the 
actual  clinical  experience  of  the  treatment  of 
cases  of  the  kind  by  digitalis.  Aortic  incom- 
petence is  the  lesion  of  all  others  whose  effects 
fall  directly  upon  the  left  ventricle,  the  most 
powerful  part  of  the  heart  muscle,  and  when  we 
give  digitalis  under  the  circumstances  we  get  its 
effects  exerted  in  chief  force  just  where  it  is 
most  wanted.  In  mitral  stenosis,  a  better  case 
for  the  view  he  has  condennied  the  writer  admits 
can  be  made  out ;  for  in  its  case  we  have  no 
powerful  muscle  wall  in  the  chamber  first  con- 
cerned to  influence  and  stimulate.  Before  we 
can  bring  increased  muscle  vigour  to  bear  on 
the  obstruction  the  pulmonary  circulation  must 
be  congested,  and  after  all,  the  right  ventricle 
is  at  best  wretchedly  weak  in  comparison  with 
the  left  ventricle.  Moreover,  in  the  earlier 
stages  of  the  lesion  the  pulse,  as  we  have  found, 
is  one  of  considerable  tension,  the  sphygmogram 
displaying  a  well-developed  tidal  wave.  But 
practical  experience  overrides  these  considera- 
tions. The  study  of  cases  of  mitral  stenosis  to 
their  end  brings  fresh  strength  to  the  belief  in 
the  practical  usefulness  of  digitalis,  for  in  the 
vast  majority  of  cases  the  left  ventricle  is  en- 
larged. When  this  unquestionable  fact  is  ex- 
plained in  as  unquestionable  a  manner,  the 
writer  is  prepared  to  reconsider  his  position  in 
regard  to  the  efficacy  or  harmfulness  (for  if  it 
does  not  do  good,  so  powerful  a  remedy  cannot 
be  simply  inoperative)  of  digitalis  in  mitral 
stenosis.  The  writer  cannot  too  strongly  condemn, 
however,  the  custom  of  giving  digitalis  as  soon 
as  the  lesion  of  mitral  stenosis  is  discovered,  and 
while  there  are  practically  no  symptoms,  and 
there  is  a  regular  and  almost  too  high  pulse 
tension.  But,  of  course,  in  every  form  of  heart 
disease  it  is  the  evidence  of  muscle  failure  that 
alone  constitutes  the  justification  of  the  use  of 
digitalis  and  the  other  drugs  of  its  class.  The 
pernicious  habit  of  giving  such  drugs  as  soon  as 
a  lesion  is  discovered  is  to  be  further  condemned, 
in  that  it  probably,  so  to  speak,  "  spoils  the 
case,"  by  habituating  the  heart  muscle  to  its 
influence,  in  such  a  way  that  when  the  time 
comes  for  actual  muscle  failure  and  for  the 
physiological  effects  of  such  drugs  being  legiti- 
mately sought,  the  heart  muscle  has  been  so 
rendered  abnormal  with  regard  to  them  that 
only  an  abnormal  response  can  be  forthcoming. 
These  remarks  are  meant,  of  course,  to  apply 
chiefly  to  digitalis,  but  the  same  meddlesome- 
ness may  make  use  of  other  tools. 

In  certain  of  the  lower  animals  death  from 
digitalis  poisoning  is  associated  with  tetanic 


contraction  of  the  heart,  which  of  course  brings 
the  circulation  to  a  standstill  quite  as  effectually 
as  the  most  complete  paralysis,  but  in  the  human 
subject  all  post-mortem  evidence  goes  to  show 
that  the  ventricles  are  paralysed  and  not  tetanic 
when  death  occurs  under  the  influence  of  digitalis. 
Nevertheless  the  fact  need  not  shake  our  faith 
in  digitalis  as  a  muscle  stimulant,  inasmuch  as 
with  most  active  drugs  the  excessive  action  is 
the  opposite  in  nature  from  the  feeble  and 
moderate,  and  "  stimulation  followed  by  para- 
lysis "  is  an  oft-told  tale  in  descriptions  of  the 
effects  of  poisons. 

When  we  overdo  the  effects  of  digitalis  it  is 
paralysis  and  not  spasm  of  the  heart  that  we  must 
apprehend,  but,  most  fortunately,  in  one  sense 
digitalis  is  the  safest  of  poisons  inasmuch  as  it 
gives  to  the  observant  prolonged  and  emphatic 
warning  when  it  is  being  pushed  too  far.  This, 
however,  is  absolutely  true  of  cases  in  which  rest 
in  bed  is  insisted  upon.  When  digitalis  is  given 
to  patients  "going  about,"  as  the  phrase  is,  it 
must  be  given  in  exceedingly  small  dose  and — 
what  is  more  important  even — in  short  courses. 
That  is  to  say,  the  drug  must  be  intermitted  for 
several  days  between  each  course,  for  its  effects 
take  a  considerable  time  to  pass  off.  There  are 
few  drugs,  however,  that  in  their  administration 
require  so  much  carefulness  on  the  part  of  the 
practitioner  as  digitalis.  It  is  necessary,  there- 
fore, that  we  should  consider  the  mode  of  appli- 
cation of  the  remedy  in  some  detail,  for  misused 
it  becomes  a  dangerous  poison — peculiarly 
dangerous  in  the  fact  that  the  symptoms  of 
poisoning  may  readily  be  overlooked  2mtil  the 
sudden  lethal  termination  of  the  case,  and  in  that 
the  patient  may  be  poisoned  ivithout  ever  having 
taken  a  single  dose  beyond  that  rightly  laid  down 
by  authority  as  safe.  The  drug  is  "  cumulative," 
as  it  is  termed ;  its  toxic  effects  are  developed 
by  2}rolongation  of  administration  in  small  and 
infrerj^uent  doses,  without  the  intervention  of  a 
pause  sufficiently  long  to  permit  of  the  elimina- 
tion of  its  influence.  In  many  cases,  fortunately, 
vomiting  and  abdominal  pain  give  warning  of 
over-action,  while  the  pulse  usually  becomes 
slow  and  often  bigeminal  or  irregular.  But  the 
careful  practitioner  will  seldom  let  the  adminis- 
tration proceed  so  far  as  the  production  of  this 
condition,  for  he  will  anticipate  and  obviate  its 
occurrence.  All  the  official  preparations  of 
digitalis  are  reliable  enough,  and  it  is  hard  to 
choose  between  them.  The  tincture  is  probably 
most  frequently  used,  but  the  infusion  seems  to 
be  the  most  active  preparation.  The  powdered 
leaves  are  admirable  for  a  method  of  administra- 
tion, similar  to  that  to  be  immediately  recom- 
mended with  regard  to  a  French  preparation 
that  the  writer  has  used  for  many  years  almost 
to  the  exclusion  of  the  official  preparations.  He 
has,  however,  employed  this  preparation  simply 
for  the  sake  of  convenience,  and  not  because  he 
believes  that  it  possesses  any  inherent  virtue 


HEART,  AFFECTIONS  OF  MYOCARDIUM  AND  ENDOCARDIUM 


143 


absent  in  the  ordinary  preparations.  Of  the 
activities  of  the  crude  drug  it  may  be  said  to 
possess  both  the  best  and  the  worst — the  most 
potent  and  most  cumulative.  This  preparation 
is  the  granule  of  M.  Nativelle  of  Paris,  contain- 
ing of  a  grain  (or  ^  of  a  milligramme)  of 
"  chemically  pure  crystallised  digitaline."  Into 
the  question  of  the  precise  nature  of  this  active 
principle  the  writer  will  not  enter,  but  with 
regard  to  its  activity  and  its  equal  distribution 
in  the  granules  he  has  had  large  experience. 
M.  Nativelle  makes  also  a  syrup  of  digitaline, 
each  teaspoonful  of  which  is  equivalent  to  a 
granule,  and  contains  tt^o  grain  of  "  crystallised 
digitaline."  This  is  a  convenient  preparation 
for  use,  when  a  smaller  dose  than  ordinary  is 
required,  as  in  the  case  of  children. 

When  the  writer  first  began  using  the  granules 
of  Nativelle,  he  believed  the  statement  that  one 
granule  was  equivalent  to  ten  minims  of  tincture 
of  digitalis,  B.P.,  and  therefore  that  a  granule 
may  be  administered  precisely  in  the  same  way 
as  he  then  was  in  the  habit  of  administering  the 
tincture,  that  is  to  say,  three  times  a  "  day," 
equivalent  to  three  doses  in  twelve  hours  instead 
of  twenty-four  hours,  or,  one  may  say,  every 
four  hours  during  the  day  proper,  and  none  at 
all  during  the  "  night,"  or  remaining  twelve 
hours.  The  result  was  almost  invariably  toxic 
symptoms,  so  that  for  a  considerable  time  he 
gave  up  the  use  of  the  granules  altogether. 
Evidently  the  granule  consisting  of  one  in- 
gredient of  the  crude  drug  and  the  official 
preparations  of  the  latter  sliovild  be  regarded 
as  incomparable,  and  even  of  the  latter  it  is  a 
faulty  mode  of  administration  to  give  three 
doses  in  the  first  twelve  hours  and  none  at  all 
in  the  second  twelve  hours.  When  it  is  desired 
to  "  push  "  quickly  the  action  of  digitalis,  three 
granules  may  be  given  in  twenty -four  hours, 
but  each  must  be  given  after  an  interval  of 
eight — not  four — hours.  Usiially,  however,  one 
granule  in  twelve  hours  is  amply  sufficient — two 
a  day.  Even  this  number  can  seldom  be  con- 
tinued long  with  advantage,  and  usually  in  a 
very  few  days  one  granule  in  twenty-four  hours 
suffices.  In  a  few  days  more  the  drug  may  be 
stopped  altogether,  or  intermitted  for  forty- 
eight  or  seventy-two  hours  according  to  circum- 
stances. The  dose  must  never  be  increased 
after  the  administration  has  continued  for  some 
time,  a  rule  the  necessity  of  which  is  obvious 
from  the  cumulative  property  of  the  remedy, 
and  the  dose  must  always  be  diminished  as  the 
course  proceeds  for  the  same  reason. 

The  quantity  of  urine  passed  by  the  patient 
forms  by  far  the  best  guide  to  the  effects  of 
digitalis,  and  with  reference  to  it  we  must  bear 
in  mind  that  digitalis  is  a  slow  diuretic,  requir- 
ing at  least  forty-eight  or  seventy-two  hours  for 
the  production  of  polyuria.  Thus  if  a  patient, 
on  the  day  after  the  one  on  which  digitalis  was 
first  administered,  gets  a  profvise  diuresis,  such 


diuresis  cannot  be  attributed  to  the  drug ;  all 
experience  is  opposed  to  such  a  diuresis  being 
the  eff'ect  of  the  drug,  in  all  probability  it  is 
"  spontaneous  "  or  the  eff'ect  of  rest.  But  if  the 
diuretic  effect  of  digitalis  is  never  obtained 
promptly,  it  is  occasionally  delayed  for  a  con- 
siderable number  of  days.  A  curious  experience 
is  the  following :  a  patient  has  been  taking- 
digitalis,  say  for  ten  days,  while  there  has  been 
no  material  increase  of  the  urine-flow,  and  the 
practitioner,  despairing  of  success,  stops  the 
remedy,  and  orders  a  drug  without  diuretic 
property,  say  liq.  strychnia-,  when,  to  his  sur- 
prise, within  seventy-two  hours  after  the  last 
dose  of  digitalis  a  profuse  diuresis  sets  in.  Such 
an  occurrence  is  by  no  means  rare,  and  indicates 
that  the  administration  of  the  drug  has  been 
pushed  too  far,  its  effects  being  possibly  exerted 
specially  on  the  arterioles,  which  become  too 
much  contracted  in  the  kidneys  to  permit  of  a 
diuresis  which  is  rendered  possible  only  when 
the  vessels  have  relaxed  to  some  extent  under 
the  diminishing  influence  of  the  drug.  The 
possible  advantage  of  combining  a  vaso-dilator 
with  digitalis  will  be  referred  to  later.  When 
a  diuresis  is  thoroughly  established  it  is  well  to 
diminish  the  dose  of  digitalis,  or  to  give  the 
same  dose  less  frequently,  seeing  that  its  effects 
thereby  will  be  efficiently  maintained,  while  the 
risk  of  them  being  over- exerted  is  obviated. 
The  most  difficult  question  is,  what  to  do  with 
regard  to  continuing  the  administration  in  cases 
in  which  there  has  been  no  response  by  diiu-esis 
at  all.  If  in  doubt,  the  rule  should  be  to  intermit 
the  drug  for  at  least  a  couple  of  days  and  probably 
longer.  The  desirableness  of  resuming  the  drug 
or  replacing  it  will  then  have  to  be  considered 
afresh. 

Strophanthus  and  other  Cardiac  Remedies 

The  drug  that  undoubtedly  ranks  next  after 
digitalis  in  the  treatment  of  heart  disease  is 
strophanthus,  usually  prescribed  in  the  form  of 
tincture.  From  experimental  results  it  would 
seem  to  have  an  advantage  over  digitalis  in 
some  respects,  exerting  less  influence  on  the 
peripheral  circulation  in  the  direction  of  con- 
traction of  the  arterioles.  It  is  not  quite  clear, 
however,  that  this  is  an  unqualified  gain ;  more- 
over, we  have  found  that  the  results  of  the 
experimentalist  in  his  laboratory  and  of  the 
physician  in  his  ward  are  not  entirely  in  accord 
with  regard  to  such  a  decisive  question  as  that 
having  reference  to  the  ultimate  effects  of  digitalis 
upon  the  heart :  in  fact  as  to  whether  the  heart 
under  the  full  influence  of  this  drug  is  found 
after  death  in  systole  or  diastole.  Of  one  thing 
the  writer  is  convinced  from  his  own  clinical 
observations,  and  it  is  this  :  that  in  the  case  of 
patients  who  are  admitted  to  hospital  with  low 
arterial  tension,  and  who  ultimately  recover  a 
high  degree  of  arterial  tension,  the  diuresis  that 
is  the  indication  of  the  successful  administration 
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of  digitalis  precedes  in  the  great  majority  of 
cases  the  recovery  of  arterial  tension. 

Strophanthus  seems  to  be  certainly  a  less 
cumulative  drug  than  digitalis,  but,  if  its  ad- 
ministration be  long  continued,  similar  toxic 
symptoms,  including  abdominal  pain,  vomiting, 
and  irregular  action  of  the  heart,  are  apt  to  be 
developed.  The  writer  possesses  charts  to  show 
that  sometimes  strophanthus  will  succeed  after 
digitalis  has  apparently  failed  to  produce  a 
diuresis,  and  vice  versa.  In  the  former  case, 
however,  it  is  at  least  open  to  question  if  the 
influence  of  the  digitalis  has  not  had  a  share  in 
the  result.  He  has  not  found  strophanthus 
useful  in  irregular  action  of  the  heart  ^Jer  se  ;  he 
has  thought,  indeed,  that  it  at  times  aggravated 
the  irregularity.  He  has,  moreover,  been  quite 
unable  to  formulate  rules  for  guidance  in  the 
preference  of  strophanthus  and  digitalis,  and  he 
recalls  one  case  of  grave  damage  to  the  mitral 
valves  and  much  dilatation  of  the  heart  in  a 
rheumatic  girl,  in  which  digitalis  always  failed 
to  benefit  in  the  slightest  degree,  while  stro- 
phanthus as  regularly  was  followed  by  the  best 
I'esults,  the  experiment  being  repeated  on  several 
— many — occasions  during  the  long  period  of  the 
patient's  residence  in  hospital.  It  may  be  added 
that  the  pulse  tension  was  very  low,  altogether  in 
opposition  to  theoretical  considerations  concerning 
indications  for  the  preference  of  strophanthus. 

There  are  numerous  drugs  capable  of  produc- 
ing diuresis  in  heart  disease,  which  are  seldom 
given  a  fair  chance,  seeing  that  they  are  only 
used  after  digitalis  at  least  has  failed,  and  often 
after  both  digitalis  and  sti'ophanthus  have  done 
so :  convallaria,  apocynum,  scoparius,  etc. 

Then  there  is  the  series  of  drugs  that  seem 
to  act  on  the  kidney,  rather  than  the  heart,  in 
the  production  of  diuresis — diuretin  (Knoll)  is 
probably  the  best  example  of  this  class.  The 
writer  recalls  an  exceedingly  grave  case  of  aortic 
incompetence  which  seemed  steadily  going  from 
bad  to  worse  in  spite  of  digitalis,  strophanthus, 
etc.,  but  in  which  there  was  the  remarkable 
(under  the  circumstances)  fact  of  the  absence  of 
even  a  ti-ace  of  albumin  from  the  urine.  Basing 
his  action  on  the  soundness  of  the  kidneys,  he 
ordered  diuretin — 2  grs.  every  hour — with  the 
result  of  establishing  a  profuse  and  long-main- 
tained diuresis,  which  removed  all  dropsy  and 
enabled  the  patient,  to  the  marvel  of  physicians 
and  nurses  alike,  to  leave  the  hospital  for  his 
own  home,  much  relieved.  In  cases  neither 
cardiac  nor  renal,  again,  he  has  found  the  drug 
useful  in  setting  up  a  diuresis  for  the  jaurpose 
of  removing  local  dropsies  of  inflammatory  origin, 
as  pleuritic  eft'usion.  Sometimes  the  drug  pro- 
duces sickness,  which  prevents  the  continuance 
of  its  use.  It  is  the  diuretic  of  all  others  whose 
effects  the  writer  has  been  able  repeatedly  to 
reproduce  at  intervals.  It  is  probable  that 
diuretin  acts  specially  by  stimulating  the  kidney, 
and  the  writer  believes  that  he  has  seen  it  twice 


produce  hajmaturia  in  cases  of  tubular  nephritis, 
as  if  by  over-stimulation.  Citrate  of  caff'eine,  to 
which  diuretin  is  closely  related,  is  another  drug 
that  acts  principally  on  the  kidney ;  most  ad- 
mirable results  are  sometimes  obtained  liy  its 
use,  but  it  is  somewhat  capi'icious — or  perhaps 
seemingly  capricious — in  its  effects,  of  which  we 
have  not  yet  a  perfect  knowledge. 

In  considering  the  records  of  the  past  concern- 
ing the  treatment  of  heai't  disease,  one  cannot 
fail  to  be  struck  by  the  high  place  among  remedies 
given  by  the  old  physicians  to  purgatives.  That 
these  were  often  used  to  the  detriment  of  the 
patient  cannot  be  doubted,  but  it  is  no  less 
certain  that  our  forefathers,  who  were  keen 
observers,  based  their  practice  on  a  measure 
of  experience.  At  the  present  time  it  is  dis- 
critnination  in  the  use  of  purgatives  that  is  the 
desideratum.  Such  discrimination  must  be 
based  chiefly  upon  the  condition  of  the  pulse, 
or,  to  put  the  matter  more  preciselj^,  upon 
the  arterial  tension.  It  cannot  be  too  strongly 
insisted  upon,  that  the  finger  must  not  be  trusted 
to  indicate  the  degree  of  vascular  tension  with 
absolute  precision,  while  a  sphygmogram  can  be 
taken  easily  within  five  minutes  even  in  difficult 
cases,  and  at  once  indicates  the  nature  of  the 
pulse  with  which  we  have  to  deal.  It  is 
necessary  here  again  to  refer  to  the  fact, 
already  previously  emphasised,  that  a  high 
degree  of  tension  is  not  rarely — not  possibly — ■ 
but  is  commonli/  associated  with  a  labouring- 
failing  heart.  No  doubt,  provided  the  cardiac 
failure  be  progressive,  so  will  be  progressive 
the  lowering  of  arterial  tension,  but  the  process 
m  ly  be  a  long  one,  and  of  immense  importance 
is  the  fact  that  the  patient  may  not  survive  it. 

That  a  sharp  purgative  by  its  action  tends  to 
reduce  arterial  tension  is  certain,  and  we  cannot 
be  surprised  that  it  is  so,  in  view  of  the 
tremendous  influence  exerted  by  the  state  of 
the  vaso-motor  nervous  mechanism  of  the  ab- 
dominal vascular  sj'stem  upon  the  distribution 
of  the  blood  as  a  whole,  as  we  see  that  influence 
exerted  after  surgical  shock.  The  mere  contem- 
plation of  such  an  influence  may  well  give  us 
pause,  when  we  think  of  ordering  a  sharp  purge 
in  an  advanced  cardiac  case  with  the  pulse 
flickering  at  the  wrist.  Few  medical  practitioners 
of  large  experience  can  look  back  over  many  years 
without  recalling  the  disastrous  effects  of  a  purga- 
tive given  when  the  heart  was  very  weak,  and  it 
need  not  be  a  "diseased  heart"  in  the  ordinary 
acceptation  of  the  term.  Even  the  use  of  an 
enema  under  like  circumstances  is  well  known 
to  be  rarely  followed  by  disastrous — even  lethal 
— consequences.  These  remarks  must  suffice 
to  warn  the  reader  against  the  indiscriminate 
use  of  sharp  purgatives.  On  the  other  hand, 
in  cases  of  high  arterial  tension  with  labouring 
heart,  they  bring  much  aid  to  the  overburdened 
organ  by  lightening  its  load,  and  no  doubt  help 
to  clear  the  blood  of  injurious  toxins. 
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Space  will  not  permit  our  considering  the 
classes  of  purgatives  seriatim,  and  we  will  refer 
only  to  special  drugs  and  compounds.  Few 
purgatives  can  rival  the  pulv.  Jalapse  co.  of  the 
B.P.,  which,  however,  at  least  in  hospital  prac- 
tice, has  to  be  given  in  larger  doses  than  the 
official — 60  grains  being  not  at  all  too  much  in 
many  cases.  Sir  William  Broadbent  believes 
that  mercury  has  special  virtue  in  lowering 
arterial  tension,  and  in  this  relation  its  well- 
known  antiseptic  powers  in  relation  to  toxins  in 
the  alimentary  canal  are  worthy  of  note.  On 
theoretical  grounds  the  saline  purgatives  may 
be  thought  to  be  specially  applicable  in  the 
treatment  of  heart  disease,  as  the  free  exudation 
of  fluid  they  occasion  into  the  intestine  must 
relieve  the  congestion  of  the  portal  circulation 
and  of  the  liver.  For  this  purpose  they  ought 
not  to  be  administered  largely  diluted.  But 
when  given  alone  they  do  not  stimulate  the 
peristaltic  movements  of  the  bowel  sufficiently 
to  ensure  the  quick  removal  of  the  exuded  fluid, 
so  that  it  is  actually  possible  that  this  may  be 
later  reabsorbed  into  the  vessels.  It  is  desirable, 
therefore,  to  combine  the  salines,  of  which  sul- 
phate of  magnesium  is  the  one  most  commonly 
used  in  the  treatment  of  heart  disease,  with 
some  drug  capable  of  stimulating  the  bowel  to 
increased  peristalsis.  The  "  black  draught  "  of 
most  hospitals  is  some  such  combination,  to 
which  a  carminative  is  added.  One  sharp  purge 
is  better  than  the  frequent  repetition  of  less 
active  ones ;  we  hold  that  patients  with  heart 
disease  should  not  be  exhausted  and  their  hearts 
thus  still  further  debilitated  by  frequent  or  con- 
tinuous purgation.  The  great  indication  for 
purgation  is  high  arterial  tension,  and  the  many 
forms  of  cardiac  failure  so  associated  no  doubt 
formed  the  ground  on  which  the  common  prac- 
tice of  purgation  in  heart  disease  was  based, 
that  is  to  say,  it  is  in  cases  of  this  kind  that  the 
best  results  are  obtained  from  purgatives. 

There  is  one  remedy  that  so  strongly  makes 
for  righteousness  in  treatment  that  it  cannot 
possibly  be  ignored  in  an  account  of  the  manage- 
ment of  cardiac  cases : — It  is  morphine  admin- 
istered hypodermically,  and  usually  guarded  by 
a  minute  dose  of  atropine.  Nevertheless,  its 
use  is  directed  to  the  relief  of  one  distressino- 
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symptom  only  of  cardiac  failure,  and  not  to  the 
restoration  of  the  circulation.  The  symptom  in 
question  is  dyspnoea — the  symptom  which  sur- 
passes even  angina  pectoris  as  a  cause  of  suffering 
when  we  regard  its  frequency  and  duration  in 
comparison  with  those  of  angina.  To  Dr.  Clifford 
Allbutt  we  are  indebted  for  the  introduction  of 
this  precious  remedy.  It  should  always  be  given 
hypodermically,  and,  as  a  rule,  combined  with 
atropine.  It  is  impossible  to  lay  down  rules  in 
detail  as  to  dose.  The  treatment  should  be 
begun  with  infinitesimally  small  doses  in  order 
to  see  how  the  patient  bears  it,  and  then  it  is 
easy  to  increase  the  dose  up  to  the  point  of 
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affording  relief  without  incurring  risk.  The 
frequency  of  albuminuria  in  cardiac  cases  with- 
out serious  implication  of  the  kidneys  must  be 
borne  in  mind.  Moreover,  in  the  distressing 
dyspnoea  of  the  cardiac  failure  of  actual  Bright's 
disease  the  writer  has  repeatedly  found  the 
remedy  to  act  like  a  charm,  and  to  prolong  life 
in  comparative  comfort,  only  in  cases  of  the  kind 
an  exceedingly  small  dose,  say  of  a  grain  well 
guarded  with  atropine,  must  be  used  at  first, 
though  it  will  often  be  found  that  ^  oi  a  grain 
of  morphine  can  be  given  with  perfect  safety 
and  with  perfect  elfectiveness.  Blocking  of  the 
bronchial  tubes  with  secretion  the  writer  regards 
as  a  stronger  contra-indication  as  to  the  use  of 
morphine  than  kidney  complication.  In  heart 
cases  which  require  no  remedies  directed  im- 
mediately to  the  heart,  but  in  which  it  is  all- 
important  to  maintain  the  general  health  at  a 
high  standard,  a  mixture  of  liquor  strychnise 
and  liq.  arsenici  hydrochlor.  4  or  5  minims  of 
each,  given  in  water  simply  and  after  meals, 
will  be  found  very  useful.  Occasionally  it  is 
well  to  stop  the  arsenic,  and  give  the  strychnia 
alone,  and  before  instead  of  after  meals.  Iron, 
no  doubt,  is  an  excellent  general  tonic,  and  a 
precious  remedy  when  there  is  aneemia  in  a  heart 
case  ;  but  the  writer  is  inclined  to  think  it  has 
become  too  much  a  matter  of  routine  to  give  it 
to  patients  suffering  from  heart  disease,  and  in 
most  of  those  in  middle  life  and  older,  whose 
cardiac  failure  is  apt  to  be  associated  with  high 
arterial  tension,  he  thinks  it  often  does  harm 
rather  than  good. 

Sleeplessness  is  not  rarely  a  distressing  sym- 
ptom in  heart  disease,  and  one  which  in  it,  as  in 
pneumonia  and  typhus,  taxes  the  resource  of 
the  physician  to  the  utmost.  Timidity  and 
rashness  must  be  equally  eschewed.  Those  who 
err  on  the  side  of  the  former  the  writer  would 
remind  that  sleeplessness  is  a  terrible  "  tendency 
to  death  "  in  all  these  diseases,  and  that  to  let  a 
patient  die  without  attempting  to  save  him  is 
as  bad  as  running  risk  in  the  attempt.  But 
happily,  with  ordinary  care,  such  risk  is  in- 
finitesimal, and  lies  specially  in  lung  and  kidney 
complications.  In  heart  cases  insomnia  is  often 
associated  with  dyspnoea,  and  the  remedy  which 
is  most  efficient  for  the  latter  is  best  for  the 
former,  namely,  morphia,  given  hypodermically. 
Among  other  drugs  that  may  be  used  for  sleep- 
lessness are  chloralamide  and  urethane.  The 
approximate  dose  of  the  latter — which  must  be 
determined  by  the  circumstances  of  the  case — 
should  be  kept  dissolved  in  sp.  vin.  rectif.,  and 
added  to  water  at  the  time  of  administration. 
With  regard  to  urethane,  it  is  a  safe  but  a  weak 
drug,  and  has  generally  to  be  given  in  large 
doses.  Shortly  after  the  drug  was  introduced, 
a  patient  of  the  writer's,  a  bad  rheumatic  heart 
case,  received  by  accident  an  overdose,  but  the 
only  undue  consequence  was  that  the  patient, 
as  well  as  sleeping  during  the  night,  slept  nearly 
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all  the  following  clay,  respiration  and  circulation 
being  well  maintained,  and  only  benefit  resulting. 

There  are  very  few  heart  cases,  other  than 
those  associated  with  aortic  disease  in  the  wide 
sense,  that  depend  on  muscle  failure  promoted 
by  or  actually  dependent  on  syphilitic  lesions 
of  the  myocardium,!  ^nd  the  possibility  of  anti- 
syphilitic  therapeutics  being  beneficial,  if  not 
curative,  of  the  case  must  not  be  lost  sight  of. 
The  patient  will  probably  have  indications  of 
heart  failure,  the  common  antecedents  of  which 
are  absent  while  he  has  had  syphilis.  It  must 
be  remembered,  however,  that  because  a  lesion 
is  syphilitic  it  is  not  therefore  removable  by 
mercury  and  iodide  of  potassium ;  the  tissue 
destroyed  cannot  be  restored,  although  the 
neoplasm  may  be  atrophied. 

A  drug  that  has  come  greatly  into  vogue  of 
late  is  liquor  strychniee  (or  an  equivalent  pre- 
paration) in  the  treatment  of  advanced  heart 
disease.  The  writer  regards  it  as  essentially  a 
respiratory  stimulant,  and  of  its  value  as  such 
in  these  cardiac  cases  there  can  be  no  question. 
It  is  best  given  hypodermically,  but  this  method 
is  naturally  not  to  be  recommended  until  the 
case  has  become  very  serious.  Atropine  has  a 
somewhat  similar  stimulant  action  on  the  re- 
spiratory centre,  but  its  use  is  almost  confined 
in  the  treatment  of  heart  disease  to  guarding, 
as  it  were,  the  use  of  morphine.  Strychnia  may 
be  used  for  the  same  purpose. 

The  use  of  strychnia  in  early  stages  of  heart 
disease  as  a  general  tonic  has  been  already 
referred  to. 

The  consideration  of  the  treatment  of  the 
special  ailments  that  result  from  the  disturbed 
circulation  of  the  various  organs  in  heart  disease 
may  be  carried  to  indefinite  length,  but  too 
much  attention  to  these  is  apt  to  throw  into 
the  background  the  great  and  essential  "ten- 
dency to  death,"  namely,  heart  failure,  of  which 
these  ailments  are  for  the  most  part  compara- 
tively insignificant  consequences.  If  we  succeed 
in  restoring  the  heart,  all  such  ailments  will 
speedily  be  relieved.  On  the  other  hand,  the 
most  efficient  treatment  directed  to  local  con- 
sequences in  the  different  organs  must  fail,  if 
no  improvement  in  the  general  circulation  is 
accomplished,  but  this  statement  must  not  be 
taken  to  imply  that  local  symptoms  are  not  to 
receive  local  treatment  according  to  the  dictates 
of  common  sense  and  common  medical  know- 
ledge. 

Heart  Block. 

Definition     .       .       .       .  .  .146 

Anatomical  and  Physiological  .  .  146 

Clinical  Features        .       .  .  .147 

Morbid  Anatomy   .       .       .  .  .147 

By  this  term  is  meant  an  interruption  in  the 
wave  of  contraction,  which,  passing  from  the 

^  See  also  "Syphilis." 


auricles  to  the  ventricles,  constitutes  the  normal 
beat  of  the  heart.  When  the  wave  is  blocked, 
instead  of  the  auricular  and  ventricular  con- 
tractions occurring  in  harmoniously  co-ordinated 
sequence,  they  become  dissociated  and  inde- 
pendent of  one  another.  The  ventricular  con- 
tractions begin  to  take  place  much  less  fre- 
quently than  those  of  the  auricles,  and  as  a 
result  bradycardia  is  established.  This  brady- 
cardia, when,  as  is  often  the  case,  associated 
with  syncopal  or  epileptiform  attacks,  is  known 
as  Stokes-Adams  disease.  It  is  now  certain  that 
this  complex  of  symptoms  is  always  due  to 
heart  block,  and  has  for  its  pathological  basis  a 
lesion  of  the  conducting  fibres  between  auricle 
and  ventricle. 

With  the  elucidation  of  the  anatomical,  phy- 
siological, and  clinical  aspects  of  heart  block  we 
must  associate  the  names  of  Kent,  His,  Gaskell, 
Wenckebach,  Erlauger,  Hering,  Mackenzie, 
Gibson,  and  Tawara,  all  of  whom  have  made 
noteworthy  contributions  to  the  subject. 

Anatomical  and  Physiological. — The  wave  of 
contraction  normally  passes  from  auricles  to 
ventricles  by  way  of  the  auriculo- ventricular 
bundle  of  Kent  and  His.  The  fibres  of  this 
bundle  differ  structurally  from  the  rest  of  the 
heart  muscle,  and  their  course  can  therefore  be 
traced  (as  has  been  done  by  Tawara)  by  special 
methods.  They  form  a  system  ramifying  under 
the  endocardium,  and  serving  to  co-ordinate  the 
movements  of  the  chambers  of  the  heart. 
Broadly,  they  are  distributed  in  this  fashion. 
The  central  point  in  the  system  is  a  knot,  or 
plexus  of  fibres,  lying  above  the  attachment  of 
the  middle  cusp  of  the  tricuspid  valve.  From 
this  nodal  point  the  fibres  run  down  in  two  main 
bundles,  one  to  each  ventricle,  which  subdivide, 
forming  the  trabeculte,  and  end  in  the  papillary 
muscles.  They  are  insulated  from  the  rest  of 
the  heart  by  a  connective-tissue  layer.  The  left 
main  trunk  can  often  be  seen  in  elderly  persons 
as  a  whitish  band  measuring  one-fourth  of  an 
inch  across  below  the  pons  membranacefe  septi. 
The  nodal  point  is  brought  into  connection  with 
the  auricles  by  the  auriculo-ventricular  bundle, 
which  extends  from  the  coronary  vein  along  the 
right  side  of  the  inter-auricular  septum  to  the 
position  of  the  knot.  The  auricular  fibres  of 
the  system  are  finer  than  the  ventricular,  and 
like  them  ramify  in  the  walls  of  the  chambers 
from  which  they  arise. 

By  experiment  upon  animals  it  has  been 
ascertained  that  the  time  required  for  the  trans- 
mission of  an  impulse  from  auricles  to  ventricles 
along  the  a.-v.  bundle  is  i  second.  The  impulse 
can  be  checked  more  or  less  completely  by  com- 
pressing the  bundle  more  or  less  forcibly.  When 
this  is  done  an  interesting  series  of  phenomena 
follow.  Slight  pressure  causes  a  progressive 
lengthening  of  the  periods  wliich  elapse  between 
successive  auricular  and  ventricular  contractions, 
until  at  length  one  ventricular  beat  is  dropped 


HEART 


— the  chambers  failing  to  respond  to  the  auri- 
cular stimvilus.  When  this  takes  place  the 
succeeding  auriculo- ventricular  period  is  un- 
usually short,  owing  to  the  brief  rest  of  the  a.-v. 
bundle  having  improved  its  conductivity.  As 
the  compression  of  the  a.-v.  bundle  becomes 
greater,  the  omission  of  ventricular  beats  occurs 
more  frequently ;  thus  at  first  there  may  be 
failure  on  the  part  of  the  ventricle  to  respond 
to  every  eighth  auricular  contraction  (8 : 1 
rhythm),  while  with  further  compression  a  2  : 1 
rhythm  is  reached,  in  which  only  every  alternate 
auricular  contraction  is  followed  by  ventricular 
activity.  With  greater  compression  rhythms  in 
which  only  every  third  or  fourth  auricular  wave 
is  followed  by  a  ventricular  beat  (1  in  3,  1  in  4, 
.  .  .  rhythms)  occur.  When  a  1  in  3  rhythm 
is  established,  however,  complete  heart  block 
usually  occurs,  the  ventricles  asserting  their 
independent  rhythm,  and  becoming  completely 
dissociated  from  the  auricles.  When  in  place  of 
producing  heart  block  by  gradual  compression, 
the  a.-v.  bundle  is  suddenly  lightly  clamped, 
the  ventricles  stop,  but  the  auricles  remain  un- 
affected. The  pause  in  the  action  of  the  ven- 
tricles endures  a  minute  or  more,  and  then  the 
independent,  slow,  ventricular  rhythm  develops. 
When  partial  block  is  transformed  into  complete 
block  the  same  momentary  check  in  the  ventri- 
cular beat  occurs.  All  the  above  phenomena 
have  a  very  important  bearing  on  heart  block  in 
man,  which  shows  a  striking  analogy  to  that 
produced  experimentally.  When  heart  block  is 
established,  stimulation  of  the  accelerator  nerve 
affects  both  sets  of  chambers,  but  stimulation  of 
the  vagus,  or  its  paralysis  by  atropine,  affects 
the  auricular  rhythm  only. 

Clinically,  heart  block  reveals  itself  by  a  per- 
sistently infrequent  pulse  —  30,  or  less  per 
minute.  It  is  as  a  rule  a  disease  of  the  later 
decades.  To  establish  the  diagnosis  of  heart 
block,  simultaneous  tracings  must  be  taken  of 
the  movements  of  the  vessels  of  the  neck  and 
of  the  radial  artery.  To  describe  such  tracings 
in  detail  would  unduly  burden  this  article ;  for 
further  information  reference  should  be  made 
to  the  writings  of  Gibson  and  Jas.  Mackenzie, 
to  the  latter  of  whom,  in  particular,  we  owe  so 
much  of  our  knowledge  of  the  employment  of 
this  means  of  diagnosis.  It  is  enough  to  say 
that  by  comparing  the  two  sets  of  tracings  the 
relation  of  the  auricular  to  the  ventricular  beat 
can  be  determined.  Normally,  in  the  tracing 
obtained  from  the  neck  the  interval  of  time 
which  elapses  between  the  oscillation  produced 
by  the  auricular  contraction  and  that  produced 
by  the  carotid  pulse  {a.-v.  interval)  is  i  second. 
Prolongation  of  this  implies  a  retardation  of 
conductivity  in  the  a.-v.  bundle.  A  further 
stage  of  block  is  shown  by  the  occasional 
omission  of  a  ventricular  beat,  followed,  as  in 
experimental  block,  by  a  diminution  of  the 
succeeding  a.-v.  interval  on  account  of  increased 
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excitability  following  the  brief  rest.  Finally, 
it  may  be  that  complete  block  is  present,  the 
infrequent  carotid  pulsations  having  ceased  to 
bear  any  relation  to  the  auricular  waves.  Dis- 
sociation of  the  auricular  and  ventricular 
movements  may  also  be  demonstrated  on  the 
fluorescent  screen,  by  which  the  independent 
contractions  of  the  two  sets  of  chambers  are 
made  visible  to  the  eye,  and  also,  as  Gibson  has 
shown,  by  observing  the  oscillations  of  an  electro- 
meter connected  with  the  apex  beat  and  base  of 
the  prtecordia.  As  in  animals,  atropine  in- 
creases the  rate  of  the  auricles,  but  does  not 
affect  the  ventricles. 

Many  of  the  clinical  features  of  bradycardia 
and  Stokes-Adams  disease  have  been  considered 
elsewhere,  and  need  only  a  brief  mention  here. 
The  bradycardia  is  usually  permanent.  The 
characteristic  seizures  vary  in  frequency  and 
severity.  They  may  consist  merely  of  a  dazed 
feeling  of  short  duration,  with  some  restlessness 
and  faintness ;  from  this,  up  to  serious  fatal 
syncope  attended  by  convulsions  and  Cheyne- 
Stokes  respiration,  all  grades  occur.  They  have 
the  common  feature,  however,  of  being  attended 
by  a  cessation  of  the  pulse  lasting  for  several 
seconds,  and  when  the  beat  returns  it  may  for 
some  time  be  less  frequent  than  prior  to  the 
seizure.  Whether  this  temporary  abrogation 
of  the  action  of  the  ventricle  was  the  cause 
or  the  effect  of  the  seizures,  was  for  long- 
in  dispute  ;  it  is  now,  however,  agreed  that  in 
these  cases  the  stoppage  of  the  pulse  precedes, 
and  probably  is  the  cause  of  the  attacks.  Syn- 
copal attacks  may  supervene  either  in  partial  or 
complete  block,  and  perhaps  also  when  the 
heart  is  acting  normally.  As  we  have  seen, 
experimental  complete  block,  whether  sudden 
or  gradual,  is  attended  by  a  temporary  cessation 
of  the  ventricular  beat,  and  it  is  reasonable  to 
suppose  that  clinically  the  same  thing  takes 
place.  When  the  conductivity  of  the  a.-v.  fibres 
is  lowered  by  disease,  any  alteration  of  the 
auricular  rhythm,  such  as  may  happen  reflexly 
through  vagus  action,  may  be  enough  to  initiate 
the  independent  ventricular  rhythm.  The 
hypothesis  that  syncopal  attacks  are  due  to  the 
transformation,  from  any  cause,  of  partial  into 
complete  block,  is  inadequate  to  explain  their 
occurrence  in  cases  which  already  present  the 
phenomena  of  total  block.  It  may  be,  as  Hay 
and  SchmoU  suggest,  that  in  these  cases  there 
is  some  direct  interference  with  the  operation  of 
the  intra -ventricular  stimuli — i.e.  the  stimuli 
which  arise  in  the  ventricle  itself,  and  regulate 
its  independent  contraction. 

Morbid  Anatoviy. — A  sufficient  number  of 
examinations  of  hearts  of  patients  suffering 
from  heart  block  have  now  been  made  to 
warrant  the  assertion  that  the  essential  change 
is  a  lesion  of  the  auriculo-ventricular  bundle. 
The  lesion  may  be  of  the  nature  of  a  gumma, 
or  an  invasion  by  scar  tissue,  with  cellular 
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infiltration,  and  loss  of  striation  of  the  fibres. 
The  vagus  and  heart  muscle  have  been  found 
healthy. 

Hea.rtbuni.  See  Isbigestion  {Si/mj'toms, 
bensory,  Cardialgia) ;  Pregnancy,  Affections 
AND  Complications  {Digestive) ;  Stomach  and 
Duodenum,  Diseases  of  {General  Symptom- 
atology, Ilearthum). 
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In  commencing  the  subject  of  congenital  mal- 
formations of  the  heart  we  cannot  do  better 
than  begin  with  a  classification  of  its  various 
forms  taken  from  Professor  Vierordt's  admirable 
monograph.  This  list  gives  some  idea  of  the 
complexity  of  the  subject  and  of  the  extra- 
ordinary multiplicity  of  forms  which  congenital 
defect  of  the  heart  may  assume.  In  estimating 
this  we  must  further  bear  in  mind  that  it  is 
much  commoner  to  find  several  malformations 
combined  in  one  heart  than  to  meet  with  one 
only,  and  that  in  the  case  of  patients  wlio  have 
attained  adult  age  there  are  apt  to  be  further 
complications  as  the  result  of  post-natal  endo- 
carditis having  attacked  the  abnormal  parts. 
Vierordt's  classification  is  as  follows : — 

1.  Patent  foramen  ovale,  uncomplicated  de- 
fects of  the  inter-auriciilar  septum. 

2.  Uncomplicated  defects  of  the  inter-ven- 
tricular septum. 

3.  (tt)  Primary  inflammatory  stenosis  of  the 
ostium  and  conns  of  the  pulmonary  artery  with- 
out malformation  (with  patent  foramen  ovale). 

(6)  Stenosis  and  atresia  of  the  pulmonary 
artery. 

(1)  Without  septal  defect  and  transposition 
of  the  vessels. 

(2)  With  septal  defect  and  transposition  of 
the  vessels. 

4.  Transposition  of  tiic  large  arterial  trunks 
(with  various  complications). 

5.  Dilatation  of  the  pulmonary  artery. 

6.  Persistence  of  the  truncus  arteriosus  (in- 
cluding cases  of  direct  communication  between 
the  aorta  and  pulmonary  artery). 

7.  Congenital  stenosis  and  atresia  of  the 
commencement  of  the  aorta  (conus  and  ostium). 

(a)  From  arrest  of  development, 
(i)  From  fa^tal  endocarditis. 

8.  Congenital  abnormalities  of  the  semilunar 
valves. 

9.  Stenosis  of  the  aorta  near  the  entrance 
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of  the  ductus  arteriosus,  persistent  isthmus 
aortte. 

10.  Congenital  narrowness  of  the  aortic  system. 

11.  Patency  (uncomplicated)  of  the  ductus 
arteriosus. 

12.  Primary  defects  at  the  right  auriculo- 
ventricular  opening — • 

(a)  Developmental. 

(i)  From  foetal  endocarditis. 

13.  Primary  defects  of  the  left  auriculo- 
ventricular  opening — 

(rt)  Developmental. 

{Ij)  From  foetal  endocarditis. 

14.  Misplacements  of  the  heart. 

15.  Malformation  of  the  pericardium. 
Causation. — The  lesions  of  congenital  heart 

disease  may  be  divided  into  three  groups  accord- 
ing to  their  causation. 

(1)  In  some  cases  the  abnormalities  in  the 
heart  are  evidently  of  such  a  nature  that  they 
must  have  resulted  from  intra-uterine  endo- 
carditis. When  this  disease  occurs  in  foetal 
life  it  may  be  of  the  warty  variety,  especially 
when  it  affects  the  semilunar  valves  of  the 
arterial  openings.  In  the  great  majority  of 
cases,  however,  it  assumes  the  sclerotic  form, 
and  leaves  behind  it  an  opaque  wiiite  or  buff" 
yellow  thickening  of  the  endocardium.  It  may 
cause  contraction  of  one  or  more  of  the  cavities 
or  of  the  valvular  openings,  or  shrinking  or 
adhesion  of  the  valves  themselves.  The  con- 
dition occurs  more  frequently  on  the  right  than 
on  the  left  side  of  the  heart. 

(2)  In  many  cases,  part  or  the  whole  of  the 
lesion  consists  in  persistence  of  openings  in  the 
inter-ventricular  or  inter-auricular  septa  or  of 
the  ductus  arteriosus.  Abnormal  patency  of 
any  of  these  structures  is  referable  to  obstruc- 
tion to  the  course  of  the  circulation  occurring 
at  a  period  earlier  than  that  of  their  natural 
closure.  This  obstruction  may  exist  in  the 
lungs  or  in  the  course  of  the  pulmonary  artery, 
in  the  right  ventricle  or  at  the  tricuspid  aper- 
ture ;  and  it  may  equally  well  be  situated  on  the 
left  side  of  the  heart  either  at  the  mitral  or 
aortic  orifice.  The  presence  of  a  patent  inter- 
ventricular opening  indicates  an  earlier  date  for 
the  commencement  of  this  obstruction  than  an 
open  foramen  ovale  or  ductus  arteriosus  only. 
Sometimes  on  examining  the  heart  and  lungs  no 
lesion  can  be  found  which  could  have  caused 
any  obstruction  to  the  circulation ;  in  such 
cases  it  is  probable  that  the  block  has  been 
of  a  temporary  nature  and  has  disappeared. 

(3)  The  remainder  of  the  cases,  which  can- 
not be  grouped  in  one  or  other  of  these 
categories,  present  other  imperfections  of  de- 
velopment which  show  no  trace  of  being  due  to 
inflammatory  action.  Such  are  transposition  of 
the  large  arterial  trunks,  congenital  abnor- 
malities of  the  semilunar  valves,  absence  of 
the  pericardium,  etc.  The  causation  of  these 
arrests  or  perversions  of  development   is  in 
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many  cases  exceedingly  obscure.  The  experi- 
ments of  Geoffrey  St.  Hilaire  and  other  more 
recent  observers  have  shown  that  a  variety  of 
mechanical  and  chemical  influences  (such  as 
violent  shaking  and  the  injection  of  chemical 
irritants  or  of  pathogenic  germs  and  their 
toxins)  acting  on  an  egg  often  result  in 
congenital  malformations  in  the  chicken.  The 
causes  which  mider  ordinary  circumstances 
produce  a  like  result  in  the  human  embryo  are 
as  yet  quite  unknown.  It  is  extremely  probable, 
however,  as  Ballantyne  has  pointed  out,  that 
the  same  morbific  influences  which  occasion 
endocarditis  in  the  later  stages  of  intra-uterine 
life  give  rise  to  developmental  defects  when 
they  act  during  the  earlier  months.  In  other 
words,  the  morbid  influence  which  in  the  young 
embryo  produces  a  teratological  result  has  a 
pathological  effect  when  it  acts  on  a  foetus 
which  has  so  far  developed  as  to  have  differenti- 
ated organs. 

It  is  important,  in  connection  with  the 
causation  of  congenital  heart  disease,  to  draw 
attention  to  the  fact  that  a  great  variety  of 
external  malformations  due  to  imperfect  de- 
velopment (such  as  hare-lip,  imperforate  anus, 
webbed  fingers,  etc.)  are  frequently  found  along 
with  it,  and  that  it  has  been  pointed  out  recently 
that  a  curiously  large  proportion  of  "  Mongolian  " 
imbecile  children  present  congenital  heart  lesions. 
This  association  with  the  other  defects  of  de- 
velopment seems  quite  as  marked  in  instances 
of  fa'tal  endocarditis  as  in  the  so-called  develop- 
mental cases. 

Clinical  Phenomena.  —  The  symptoms  met 
with  in  cases  of  congenital  heart  disease  vary 
greatly  according  to  the  extent  as  well  as  the 
nature  of  the  lesions  present,  and  the  degree  to 
which  these  interfere  with  the  circulation.  In 
some  few  cases  {e.g.  in  some  of  septal  defect) 
there  may  be  no  symptom  or  physical  sign  that 
could  lead  to  a  suspicion  of  abnormality  during 
life.  In  others  {e.g.  in  many  of  patent  ductus 
arteriosus)  there  may  be  nothing  discoverable 
beyond  a  murmur.  In  the  great  majority  of 
cases,  however,  we  meet  not  oviij  with  murmurs 
and  other  abnormalities  on  physical  examination 
of  the  heart,  but  also  with  more  or  less  deep 
cyanosis,  with  chilliness  of  the  extremities  and 
concentration  of  the  blood ;  and  we  also  often 
find  clubbing  of  the  finger-ends.  If  the  inter- 
ference with  the  circulation  is  marked  we  find 
some  considerable  degree  of  debility,  and  there 
may  also  be  a  varying  amount  of  dyspnoea, 
attacks  of  cardiac  pain,  epistaxis,  and  epilepti- 
form seizures  of  various  types.  The  coincident 
occurrence  of  external  defects  of  development 
has  been  already  alluded  to. 

Some  of  these  clinical  phenomena  deserve 
further  mention. 

Physical  Signs. — The  physical  signs  of  con- 
genital heart  disease  discoverable  on  palpation, 
percussion,  and  auscultation  consist  of  altera- 


tions in  the  position  or  force  of  the  heart's 
apex -beat,  thrills,  increased  size  or  altered 
contour  of  the  cardiac  dulness,  murmurs,  and 
changes  in  the  loudness  of  the  sounds — especi- 
ally of  the  pulmonary  second  sound.  The 
combination  of  these  phenomena  met  with  has 
often  much  more  significance  than  their  indi- 
vidual occurrence.  Thus  a  loud  systolic 
murmur,  with  no  increased  dulness  and  no 
accentuation  of  the  pulmonary  second  sound, 
has  a  very  different  meaning  from  an  otherwise 
identical  murmur  accompanied  by  the  usual 
signs  of  cardiac  hypertrophy. 

The  murmurs  are  usually  peculiar  in  their 
areas  of  audition,  and  in  their  lines  of  propaga- 
tion, which  do  not  correspond  to  those  charac- 
teristic of  any  valvular  lesion.  It  is  often 
difficult,  if  not  impossible,  to  determine  the 
area  of  their  maximum  intensity,  and  this  may 
also  vary  from  time  to  time  in  the  same  case. 
In  the  very  great  majority  of  instances  the 
murmurs  are  systolic  in  time ;  rarely,  however, 
they  may  be  diastolic  or  presystolic.  Peculiar 
humining  sounds  are  sometimes  met  with, 
especially  over  the  base  of  the  heart.  It  is  to 
be  remembered  that  murmurs  due  to  congenital 
cardiac  defects  may  change  considerably  in 
character  and  distribution  if  the  patient  be- 
comes anemic. 

Cyanosis. — Cyanosis  is  present  in  the  majority 
of  cases  of  congenital  heart  disease,  and  it  is  so 
characteristic  of  these  cases  that  they  have  been 
spoken  of  as  instances  of  "morbus  can-uleus." 
The  discoloration  varies  greatly  in  degree. 
When  well  marked  it  is  deeper  than  that  pro- 
duced by  almost  any  other  pathological  condition. 
It  is  visible  all  over  the  body,  but  is  especially 
noticeable  in  the  extremities  (fingers,  nose,  ears, 
etc.),  and  on  the  visible  mucous  membranes. 
When  severe  it  may  be  accompanied  by  some 
puffiness  of  the  features,  but  oedema  of  the 
extremities  is  rare,  and  only  occurs  late  in  the 
course  of  the  case.  The  cyanosis  is  usually 
present  at  birth  and  persists  during  life,  but  it 
may  only  come  on  when  the  patient  is  several 
years  old.  Its  degree  varies  from  day  to  day 
according  to  the  general  health  of  the  patient. 

The  cyanosis  of  congenital  heart  disease 
differs  from:  other  forms  of  cyanosis  in  degree 
rather  than  in  kind.  It  is  important  to  re- 
member, however,  that  cyanosis  is  not  met 
with  to  any  appreciable  extent  in  childhood 
as  a  resiUt  of  post  -  natal  endocarditis ;  its 
presence  always,  therefore,  indicates  a  congenital 
lesion  (either  developmental  or  from  endocar- 
ditis). 

The  causation  of  the  extreme  cyanosis  in 
these  cases  has  long  engaged  the  attention  of 
the  medical  profession,  and  several  explanations 
of  it  have  been  suggested. 

(1)  The  view  that  it  is  due  to  admixtiu-e  of 
the  venous  and  arterial  blood  allowed  by  their 
defective  separation  in  the  abnormal  heart  is  to 
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Ije  considered  no  longer  tenable.  Extreme 
cyanosis  has  been  found  in  cases  where  the  con- 
dition of  the  heart  did  not  permit  of  any 
abnormal  mixture  of  this  kind ;  and,  again, 
individuals  have  been  known  to  live  for  years 
without  a  trace  of  cyanosis,  although  their 
hearts  presented  more  or  less  extensive  septal 
defects. 

(2)  A  more  widely  accepted  explanation  is 
that  first  enunciated  by  Morgagni,  that  the 
discoloration  is  merely  the  result  of  congestion 
of  the  venous  system  arising  from  backward 
pressure.  It  seems  probable  that  this  accovmts 
to  some  extent  for  the  phenomenon,  and  the 
differences  noticed  between  the  cyanosis  of 
ordinary  heart  and  lung  cases  and  that  of  con- 
genital malformation  may  be  partly  at  least 
attributable  to  the  very  early  onset  of  the  back- 
ward pressure  having  caused  greater  dilatation 
of  the  smaller  blood-vessels.  The  fact  that  the 
blood  which  distends  these  is  abnormally  dark 
from  its  concentration  must  also  be  borne  in 
mind. 

(3)  Dr.  Lees  has  presented  strong  arguments 
in  favour  of  the  cyanosis  in  congenital  heart 
cases  being  simply  an  index  of  the  extent  to 
which  aeration  of  the  blood  in  the  lungs  has 
been  hindered,  the  discoloration  being  due,  not 
to  venous  congestion  pure  and  simple,  but  to  the 
congestion  of  non-aerated  blood. 

Clubbing  of  the  Fingers  and  Toes. — This  is  a 
common  symptom  of  congenital  heart  disease  ; 
but  the  exact  conditions  under  which  it  occurs 
are  not  quite  clear.  It  is  present  in  most  cases 
where  the  cyanosis  is  extreme,  but  not  in  all, 
and  it  may  be  present  without  any  cyanosis. 
Dr.  Lees  points  out  that  it  is  not  likely  to  occur 
if  the  systemic  venous  congestion  is  prevented 
by  the  presence  of  a  widely  patent  foramen 
ovale.  When  clubbing  of  the  fingers  and  toes 
is  present  to  a  marked  degree  a  correspond- 
ing condition  of  the  nose  and  ears  is  usually 
seen. 

Blood. — In  cases  of  this  form  of  cyanosis,  as 
well  as  in  others,  there  is  a  concentrated  con- 
dition of  the  blood.  Its  specific  gravity  is  in- 
creased (1070-1080),  and  the  number  of  coloured 
blood  corpuscles  may  reach  as  high  as  from 
8,000,000  to  9,000,000  in  the  cub.  cm.,  while  the 
hsemoglobin  may  be  over  150  per  cent. 

Some  Forms  of  Cardiac  Malformation. — A 
few  facts  may  now  be  given  regarding  some  of 
the  varieties  of  congenital  heart  lesion,  includ- 
ing those  which  are  most  frequently  met  with 
in  clinical  work  or  in  the  post-mortem  room. 

Patent  Foramen  Ovale.  —  Very  little  blood 
passes  through  the  foramen  ovale  at  birth, 
although  the  opening  is  often  not  completely 
closed  before  the  middle  of  the  first  year.  Not 
inicommonly  the  foramen  persists  dui'ing  life  in 
the  form  of  a  small  valvular  opening.  This 
scarcely  amounts  to  an  abnormality,  and  gives 
rise  to  no  symptoms.     When,  however,  the 


opening  is  large  and  not  valvular,  it  is  to  be 
regarded  as  distinctly  abnormal,  even  if,  as 
sometimes  happens,  it  has  no  apparent  effect  on 
the  health.  In  some  cases  the  patent  foramen 
is  accompanied  by  a  more  or  less  extensive 
defect  of  the  adjacent  inter -auricular  septum. 
Patency  of  the  foramen  ovale  is  not  very  rarely 
the  only  malformation  discoverable  ;  it  is,  how- 
ever, much  more  common  to  find  it  along  with 
other  malformations  of  the  heart  or  large 
vessels. 

The  symptomatology  of  this  defect  is  still 
very  obscure.  Frequently  it  gives  rise  to  no 
symptoms  or  physical  signs  at  all.  Such 
symptoms  as  have  been  ascribed  to  it  are 
inconstant  and  ill-defined.  Murmurs  of  various 
kinds  have  been  met  with,  and  these  have  not 
only  been  presystolic  or  diastolic,  as  might  have 
been  expected,  but  quite  as  often  systolic  in 
time.  The  area  of  their  maximum  intensity 
has  also  varied,  but  they  have  generally  been 
heard  best  about  the  level  of  the  3rd  or  4th 
costal  cartilages.  In  some  cases  there  has 
been  cyanosis  ;  in  others  it  has  been  absent. 
Under  ordinary  circumstances  the  diagnosis  of 
these  cases  is  impossible.  In  the  rare  instances, 
however,  in  which  a  patient  with  this  defect 
acquires  mitral  incompetence  in  later  life,  the 
defective  state  of  his  inter- auricular  septum 
may  be  betrayed  by  the  occurrence  of  venous 
pulsation  in  the  neck  without  evidence  of  tri- 
cuspid disease. 

The  prognosis  in  these  cases  is  obscure. 
Many  of  the  patients  die  in  early  infancy,  but 
not  a  few  instances  are  on  record  of  individuals 
with  large  defects  of  the  inter-auricular  septum 
who  have  reached  adult  life  and  even  old  age 
(sixty  to  eighty  years).  It  must  be  remem- 
bered, however,  that  the  presence  of  an  open 
foramen  ovale  constitutes  a  source  of  danger  to 
life  in  cases  in  which  anything  of  the  nature  of 
venous  thrombosis  is  present.  A  detached  frag- 
ment of  a  thrombus  carried  to  the  right  side  of 
the  heart  is  very  apt  to  pass  directly  into  the 
left  auricle,  thence  through  the  left  ventricle 
into  the  arterial  system,  causing  an  embolism  in 
the  brain  or  elsewhere. 

Defects  in  the  Inter-ventricular  Septum. — The 
normal  inter- ventricular  opening  closes  by  the 
eighth  week  of  intra-uterine  life.  A  permanent 
opening  in  this  situation  constitutes  one  of  the 
commonest  malformations  of  the  heart.  It  may 
occupy  the  position  of  the  "undefended  space," 
or  membranous  portion  of  the  septum,  or  it 
may  be  at  one  or  other  side  of  this  area.  It  is 
but  rarely  situated  near  the  apex.  Although 
occasionally  found  alone,  this  malformation  is 
generally  one  of  several.  It  is  especially  apt  to 
be  associated  with  pulmonary  stenosis.  When 
it  is  met  with  to  a  very  marked  degree  along 
with  a  large  defect  of  the  inter-auricular  septum, 
we  have  the  condition  which  has  been  described 
as  "  corbiloculare  "  or  "  reptilian  heart." 
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The  physical  signs  produced  by  defects  in  the 
inter-ventricular  septum  are  a  matter  of  great 
difference  of  opinion.  It  is  generally  believed, 
however,  to  produce  a  loud,  harsh,  long -con- 
tinued systolic  murmur,  which  is  audible  chiefly 
over  the  upper  third  of  the  proecordia,  in  front, 
and  also  markedly  in  the  inter-scapular  region 
behind,  and  whicli  is  not  accompanied  by  any 
thrill.  Many  difierences  in  the  physical  signs 
have,  however,  been  described  by  good  observers. 
Cyanosis  may  be  absent ;  and  there  is  no  ques- 
tion that  very  large  defects  in  the  inter-ventricu- 
lar septum  inay  persist  without  causing  any 
symptom  or  physical  sign  whatever. 

The  prognosis  is,  on  the  wliole,  less  favour- 
able than  in  cases  of  open  foramen  ovale.  The 
presence  of  an  inter -ventricular  communication 
causes  greater  interference  with  the  circulation, 
and  leads  at  an  earlier  period  to  cardiac  hyper- 
trophy. Cases  have,  however,  been  recorded  in 
which  patients  with  this  lesion  lived  forty  and 
even  forty-five  years.  The  danger  of  the  occur- 
rence of  embolism  is  the  same  as  in  cases  of 
patent  foramen  ovale. 

Stenosis  and  Atresia  of  the  Pulmo7iary  Artery. 
— This  is  probably  the  commonest  congenital 
malformation  of  the  heart.^  It  may  be  due 
either  to  abnormal  division  of  the  common 
truncus  arteriosus  in  the  course  of  development, 
or  to  the  result  of  foetal  inflammation.  The 
exact  situation  of  the  narrowing  varies.  It  may 
be  caused  by  thickened  and  adherent  valves,  or 
may  be  situated  above  the  valves.  The  artery 
itself  may  be  thickened,  or  there  may  be  a 
diminution  in  size  of  the  conus.  The  lumen  of 
the  vessel  may  be  quite  obliterated.  It  is 
usually  accompanied  by  patency  of  the  inter- 
ventricular or  inter-auricular  openings,  or  both, 
and  often  by  an  open  ductus  arteriosus. 

The  symptoms  are  generally  striking.  There 
is  usually  marked  cyanosis,  with  its  accompani- 
ments. Often  the  right  side  of  the  heart  shows 
distinct  evidence  of  enlargement.  The  auscul- 
tatory signs  vary  considerably.  A  loud  systolic 
murmur  in  the  second  and  third  left  spaces 
near  the  sternum,  which  is  propagated  into  the 
vessels  of  the  neck,  is  what  is  most  character- 
istic. There  may,  however,  be  no  mvirmur  at 
all.  In  cases  of  simple  stenosis  the  pulmonary 
second  sound  is  faint  or  absent,  but  in  some 
cases,  where  the  valves  are  not  implicated  and 
the  ductus  is  widely  open,  it  may  even  be 
accentuated. 

The  prognosis  in  cases  of  pulmonary  stenosis 
is  not  good  as  regards  the  prospect  of  long 
life.  In  exceptional  instances  patients  have 
been  known  to  live  more  than  forty  years. 
The  great  majority,  however,  die  in  childhood 
or  as  young  adults.  In  cases  of  atresia  the 
chances  of  life  are  considerably  less  than  in 

According  to  Peacock,  more  than  four -fifths  of  tlie 
children  with  congenital  heart  disease  who  reach  twelve 
years  old  suft'er  from  this  lesion. 


those  of  stenosis.  There  would  seem  to  be  a 
special  tendency  for  patients  with  this  malfor- 
mation to  suffer  from  various  forms  of  cerebral 
disease.  It  is  said,  also,  that  they  are  peculiarly 
liable  to  tuberculosis  of  the  lungs. 

Transposition  or  Malposition  of  the  Aorta  and 
Pulmonary  Artery.  —  This  is  a  group  of  not 
very  common  cases  which  are  complicated  both 
as  to  their  anatomical  details  and  their  mode  of 
production. 

The  physical  signs  are  also  very  obscure  and 
equivocal.  There  is  generally  marked  cyanosis, 
and  systolic  murmurs  are  usually  present. 
These,  however,  may  possibly  be  referable  to 
the  complications  which  are  present.  Accord- 
ing to  Hochsinger,  the  presence  of  extreme 
cyanosis,  with  pure  heart  sounds  and  accentua- 
tion of  the  second  sound  at  the  base  of  the 
heart,  gives  sufficient  ground  for  a  diagnosis  of 
this  condition  in  an  uncomplicated  form. 

The  prognosis  in  cases  of  transposition  of  the 
large  vessels  is  very  bad.  In  a  few  instances 
the  patients  have  survived  to  adult  age,  but  in 
the  great  majority  they  die  within  the  first  six 
months  of  extra-uterine  life. 

Stenosis  a-nd  Atresia  of  the  Aorta. — This  is  a 
much  less  common  condition  than  narrowing  of 
the  pulmonary  artery.  Most  forms  of  it  are 
inconsistent  with  continued  extra -uterine  life, 
and  the  children  survive  for  a  few  days  at  most. 
The  only  variety  of  the  malformation  which  is 
compatible  with  longer  life,  and  therefore  of 
clinical  interest,  is  the  stenosis  or  atresia  which 
occurs  near  the  entrance  of  the  ductus  arteri- 
osus. This  is  situated  at  the  commencement  of 
the  descending  aorta,  either  above  or  below  the 
ductus.  The  obstruction  at  this  point  leads  to 
great  dilatation  of  the  aortic  behind  it  and  of 
its  branches,  and  an  extensive  collateral  circula- 
tion develops. 

The  symptoms  in  these  cases  are  either  slight 
or  quite  absent  in  childhood,  so  that  the  condi- 
tion is  not  diagnosable.  They  become,  however, 
steadily  more  marked  in  later  life.  This  is 
largely  due  to  the  fact  that  the  constricted 
portion  of  the  vessel  remains  about  the  same 
size,  while  the  lumen  of  the  rest  of  it  grows 
with  age,  so  that  the  effect  of  the  dispropor- 
tion between  the  two  becomes  increasingly  felt. 
Cyanosis  is  seldom  present.  The  physical  signs 
which  are  characteristic  of  this  malformation  in 
adult  patients  are  as  follows  : — (1 )  Marked  hyper- 
trophy of  the  left  side  of  the  heart ;  (2)  a  loud 
systolic  murmur,  accompanied  by  a  strong  thrill 
over  the  manubrium  sterni  to  right  of  it,  and  in 
the  jugular  fossa,  which  is  also  conducted  into 
the  vessels  of  the  neck ;  (3)  a  visible  collateral 
circulation  in  the  form  of  superficial,  dilated, 
pulsating  arteries,  recognisable  over  the  chest 
and  abdomen,  in  which  systolic  murmurs  may 
sometimes  be  heard.  The  diagnosis  may  be  con- 
firmed by  the  occurrence  of  retardation  of  the 
femoral    pulse    and  marked  weakness  of  the 
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arterial  pulses  all  over  the  lower  half  of  the 
body,  contrasting  with  those  of  the  distended 
vessels  above. 

In  this  form  of  aortic  stenosis  or  atresia  the 
prognosis  is  much  more  favourable  than  it  is  in 
cases  of  constriction  of  the  pulmonary  artery. 
In  some  cases  its  presence  seems  to  have  been 
consistent  with  a  long  and  apparently  healthy 
life.  When  death  occurs  it  is  sometimes  due  to 
rupture  of  the  aorta,  sometimes  to  cerebral  or 
pulmonary  lesions. 

Congenital  Abnormalities  of  the  Semilunar 
Valves. — Abnormalities  in  the  number  and  size 
of  the  semilunar  vah'es  are  not  very  uncommon. 
One  segment  may  be  unusually  small,  or  there 
may  be  two  or  four  instead  of  three.  Such 
malformations  are  generally  of  themselves  of 
no  consequence.  It  is  found,  however,  that  in 
later  life  the  abnormal  valves  are  specially  liable 
to  be  affected  by  endocarditis. 

Patent  Ductus  Arteriosus. — The  ductus  arteri- 
osus rapidly  closes  after  birth,  and  it  should  be 
entirely  obliterated  somewhere  between  the  tenth 
and  twentieth  days  of  life.  Failure  of  this  normal 
process  of  involution  and  consequent  persistent 
patency  of  the  canal  is  a  common  complication 
of  various  congenital  malformations  of  the  heart 
and  vessels,  as  already  mentioned.  Occasionally, 
also,  cases  are  met  with  in  which  an  open  ductus 
is  the  only  lesion  to  be  found.  The  persistent 
duct  may  be  greatly  dilated,  in  which  case  it 
often  acquires  a  funnel  shape,  the  aortic  being 
the  wider  end.  The  pulmonary  artery  may  be 
greatly  dilated,  and  the  left  ventricle  is  generally 
hypertrophied. 

When  the  lesion  is  uncomplicated  there  is  no 
cyanosis  until  late  in  the  progress  of  the  case, 
and  the  patient  often  lives  many  years  in  the 
enjoyment  of  good  health  and  without  any 
abnormal  subjective  sensations.  Caixliac  hyper- 
trophy and  other  indications  of  some  embarrass- 
ment of  the  circulation  are,  however,  apt  to 
intervene  sooner  or  later.  The  murmurs  vary, 
but  that  which  is  much  most  frequently  heard 
is  a  loud  systolic  bruit  in  the  second  left  inter- 
costal space  a  short  distance  from  the  sternum, 
which  is  accompanied  by  a  palpable  thrill  and 
an  accentuated  second  sound.  Occasionally  there 
is  a  diastolic  murmur. 

The  prognosis  in  uncomplicated  cases  of  patent 
ductus  arteriosus  is  more  favourable  than  in  most 
forms  of  congenital  heart  disease.  About  half 
of  the  published  cases  have  survived  puberty, 
and  many  have  had  long  and  active  lives  with- 
out any  signs  of  disease. 

Acardin. — Acardia  or  absence  of  the  heart  is 
met  with  in  rare  instances  of  still-born  twin 
monstrosities. 

Douhle  Heart. — A  double  heart  has  been  de- 
scribed in  cases  of  extremely  deformed  foetuses. 
Such  a  condition  is,  however,  never  met  with 
clinically. 

Misplacement  of  the  Heart. — The  heart  may 


be  displaced  to  the  right  side,  or  forwards,  or 
even,  in  very  rare  cases,  upwards  into  the  neck 
or  downwards  into  the  abdominal  cavity. 

Dextrocardia. — Misplacement  of  the  heart  to 
the  right  may  occur  without  any  corresponding 
malposition  of  the  other  organs.  Usually,  how- 
ever, it  is  only  part  of  a  general  transposition 
of  viscera  {situs  viscerum  inversus).  When  it  is 
present  alone  this  condition  causes  no  disturb- 
ance of  the  general  health,  but  it  is  often  associ- 
ated with  other  malformations. 

A  lesser  degree  of  misplacement  to  the  right, 
so  that  the  heart  occupies  a  mesial  position  in 
the  thorax,  such  as  is  found  at  a  very  early 
period  of  embryonic  life,  is  occasionally  met 
with,  usually  along  with  extensive  develop- 
mental defects. 

Ectopia  Cordis. — Ectopia  cordis  or  prolapse 
forwards  of  the  heart  is  a  condition  which  dates 
from  a  very  early  period  of  intra- uterine  life. 
It  is  associated  with  congenital  fissure  or  entire 
absence  of  the  sternum,  and  sometimes  with 
defect  of  some  of  the  ribs.  It  varies  greatly 
in  degree,  and  when  severe  may  be  associated 
with  absence  of  the  pericardium. 

Absence  of  the  Pericardium. — Absence  of  the 
pericardium  may  occur  along  with  abnormalities 
in  the  position  and  form  of  the  heart  or  inde- 
pendently of  other  defects.  It  may  be  complete 
or  partial. 

General  Diagnosis  of  Congenital  Heart  Affec- 
tions.— It  is  not  generally  very  diihcult  in  child- 
hood to  determine  in  any  given  case  whether  a 
cardiac  lesion  is  congenital  or  acquired.  The 
most  important  points  to  be  considered  in  making 
the  diagnosis  are  : — The  presence  of  cyanosis  ; 
the  loudness  of  the  murmur  taken  along  with 
the  age  of  the  child  ;  an  atypical  situation  and 
propagation  of  the  murmur,  and  tlie  presence 
of  hypertrophy  of  one  or  other  side  of  the  heart. 

In  children  who  are  weakly  and  anfemic  it  is 
always  well  to  be  particularly  cautious  about 
the  diagnosis  of  congenital  heart  lesions  from 
the  presence  of  murmurs  alone.  In  such  cases 
comparatively  lo\id  basic  murmurs  may  be  found, 
which  disappear  entirely  on  recovery  from  the 
general  condition  of  debility. 

The  diagnosis  of  the  exact  condition  is  a 
question  which  must,  in  the  large  majority  of 
cases,  remain  unanswered  owing  to  its  extreme 
difificulty.  As  the  patient  grows  older  the 
diagnosis  of  the  lesion  becomes  increasingly 
difficult  owing  to  the  great  frecjuency  of  second- 
ary endocarditis  of  the  congenitally  abnormal 
structures.  Hochsinger's  axioms  as  to  diagnosis, 
which  are  founded  on  the  observation  of  children 
mider  five  years  old,  but  which  mostly  apply 
equally  well  to  older  patients,  are  (slightly 
abridged)  as  follows  : — 

1.  Loud,  harsh,  musical  murmurs,  with  a 
normal  or  but  slightly  inci-eased  area  of  dulness, 
are  met  with  in  little  children  only  in  congenital 
cases.    When  acquired  inflanunatory  heart  affec- 
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tions  occur  in  them,  with  very  loud  murmurs, 
they  invariably  cause  great  increase  in  the 
cardiac  dulness. 

2.  The  occurrence  of  murmurs  along  with 
greatly  increased  cardiac  dulness  and  feeble 
apex -beat  in  young  children  is  in  favour  of 
congenital  disease.  The  increased  dulness  de- 
pends mainly  on  enlargement  of  the  right  heart 
while  the  left  is  but  slightly  altered.  On  tlie 
other  hand,  acquired  heart  disease  in  children  is 
accompanied  by  increased  force  of  the  apex-beat, 
because  its  effect  falls  first  on  the  left  side,  while 
the  dilatation  of  the  right  heart  sets  in  later, 
and  does  not  affect  the  increased  strength  of 
the  apex-beat. 

3.  The  complete  absence  of  murmurs  at  the 
apex,  while  they  are  distinctly  present  in  the 
region  of  the  auricles  and  over  the  pulmonary 
■orifice,  is  always  an  important  element  in  the 
differential  diagnosis,  and  is  more  in  favour  of 
septal  defects  or  pulmonary  stenosis  than  of 
endocarditis. 

4.  Abnormal  Aveakness  of  the  pulmonary 
second  sound  along  with  a  distinct  systolic 
murmur  can  only  be  explained,  in  early  child- 
hood, by  assuming  the  presence  of  congenital 
pulmonary  stenosis,  and  consequently  is  worth 
remembering  as  a  point  in  the  differential 
diagnosis. 

5.  Absence  of  a  palpable  thrill,  in  spite  of  very 
loud  murmurs  audible  all  over  the  prsecordial 
region,  occurs  almost  exclusivelj^  in  cases  of 
■congenital  septal  defects,  and  this  condition  is 
therefore  against  a  diagnosis  of  acquired  heart 
■disease. 

6.  Loud  systolic  murmurs  (especially  those 
accompanied  by  a  thrill)  which  have  their  point 
of  maximum  intensity  situated  over  the  upper 
third  of  the  sternum,  and  are  unaccompanied 
by  any  symptom  of  marked  hypertrophy  of 
the  left  ventricle,  are  very  important  for  the 
diagnosis  of  persistence  of  the  ductus  arteriosus, 
and  cannot  be  explained  by  the  assumption  of 
endocarditis  of  the  aortic  valves. 

Phognosis.  —  The  prognosis  depends  on  the 
age  of  the  patient,  the  state  of  his  strength, 
and  the  presence  or  absence  of  hypertrophy  of 
the  heart  and  of  cyanosis.  The  character  of 
the  murmur  is  of  small  importance  in  this  con- 
nection compared  with  the  genei-al  condition. 
In  young  infants  the  prognosis  must  always  be 
very  guarded  until  there  has  been  time  to 
observe  to  what  extent  the  cardiac  abnormality 
interferes  with  the  vital  processes.  If  the 
cyanosis  is  marked,  the  child  weakly,  and  the 
heart  enlarging  in  spite  of  care,  the  outlook  is 
very  bad.  If,  on  the  other  hand,  the  patient's 
nutrition  and  vigour  have  been  tolerably  well 
sustained  for  several  years,  if  cyanosis  and  club- 
bing are  absent  or  slight,  and  the  heart  little,  if 
at  all,  enlarged,  the  chance  of  his  reaching  man- 
hood may  be  regarded  as  fairly  good. 

In  estimating  the  effect  of  a  congenital  heart 


lesion  on  the  general  health,  it  is  important  not 
to  attribute  to  its  influence  debility  arising  from 
other  causes.  It  is  not  very  unconmion  to  meet 
with  children  whose  general  health  has  been 
neglected  owing  to  their  having  a  loud  heart 
murmur,  which  was  supposed  to  indicate  an 
incurable  cause  for  all  their  ill-health,  but  who 
rapidly  respond  to  ordinary  treatment  of  their 
other  ailments. 

TreatiMENt.  —  Generally  the  only  possible 
treatment  consists  in  keeping  the  patient  quiet 
and  warm  and  attending  to  his  nourishment. 
In  cases  where  there  are  periodic  signs  of  failure 
of  compensation  (increasing  dyspna?a,  epistaxis, 
epileptiform  attacks,  etc.),  great  advantage  is 
derived  from  confining  the  patient  to  bed  for 
a  time  and  giving  digitalis  or  strophanthus. 
On  the  habitual  cyanosis  of  these  cases  cardiac 
tonics  have  no  effect.  For  cardiac  pain  and 
breathlessness,  when  severe,  notliing  but  mor- 
phine, and  that  sometimes  only  in  large  doses, 
brings  any  relief.  If  rickets,  anajmia,  indigestion, 
or  any  other  diseases  are  present,  they  must  be 
carefully  attended  to. 

Heart,  Neuroses  of. 

Introduction.  .  .  .  .  .153 

Bradycardia  .  .  .  .  .  .154 

Tachycardia  .  .  .  .  .156 

Arrhythmia  .  .  .  .  .  .159 

By  a  neurosis  is  usually  meant  a  disorder,  the 
manifestations  of  which  are  attributed  to  an 
influence  of  the  nervous  system,  the  nature 
of  which  is  quite  or  largely  unknown.  Under 
these  circumstances,  signs  and  symptoms  are 
apt  to  be  raised  to  the  rank  of  diseases,  and 
words  made  to  take  the  place  of  things. 

Such  a  state  of  matters  tends,  naturally,  to 
unreasoning  or  empiric  treatment,  which  in  the 
case  of  some  so-called  neuroses  of  the  heart  may 
be  neither  successful  nor  safe.  These  are  divis- 
ible into  two  great  classes  representative  of  the 
two  chief  properties  of  the  nervous  sj-stem — 
sensibility  and  motility.  They  are  classed  as 
disorders  of  cardiac  sensibility  and  cardiac 
motion  respectively,  and  may,  to  all  appearance, 
in  some  cases  bear  the  relation  one  to  another 
of  cause  and  effect,  as  when  the  pain  of  angina 
is  followed  by  a  rescuing  acceleration  of  the 
heart's  action. 

In  the  article  dealing  with  the  pliysiology 
of  the  heart  (p.  66)  it  was  pointed  out  that 
the  essential  factors  in  the  functional  unity 
of  the  heart's  action  were  the  muscle  cell,  its 
blood-supply,  and  its  nervous  endowment.  In 
examining  the  nature  and  determining  tlie  jjre- 
ponderant  character  of  cases  when  classifying 
cardiac  neuroses,  as  well  as  in  prescribing  treat- 
ment, these  factors  have  constantly  to  be  borne 
in  mind. 

For  information  regarding  sensory  di.sorders  of 
the  heart  the  reader  is  refeiTed  to  the  article 
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on  Angina  Pectoris,  and  its  discrimination  from 
non- cardiac  dyssesthesise  in  the  region  of  the 
heart  (voh  i.  p.  187).  In  this  place  we  shall  be 
concerned  with  the  nature  and  treatment  of 
motor  neui'oses  of  the  heart. 

In  the  introductory  chapter  it  w^as  pointed 
out  that  a  rhythmical  pulsation  of  the  embryonic 
heart  was  to  be  detected  at  a  stage  prior  to  the 
organisation  of  the  blood-vessels  and  the  intru- 
sion of  the  nerves.  Life  is  manifested  in  the 
cardiac  muscle,  in  other  words,  before  the  com- 
plete formation  of  the  vessels  into  which  the 
heart  is  destined  to  project  blood,  and  before 
the  nerves  destined  to  regulate  its  action  have 
grown  into  it  and  been  distributed  to  its  essen- 
tial cells.  In  course  of  time,  however,  it  was 
also  pointed  out  that  such  a  distribution  does 
take  place,  and  is  not  without  an  influence  upon 
its  movements.  Regulation  of  rhythmicality 
appears  to  be  as  necessary  to  its  persistence 
as  nutrition  of  the  structures  manifesting  move- 
ment. The  existence  of  rhythmical  structures 
not  endowed  with  nerves  may  now  be  denied  as 
positively  as  the  existence  of  such  structures 
unnourished  by  blood.  It  is  evident,  therefore, 
that  irregularities  and  abnormal  pauses  in  the 
action  of  structures  which  are  perfectly  rhyth- 
mical under  normal  circumstances  must  in  some 
measure  be  due,  either  to  the  abnormal  exercise 
of  the  regulative  influence,  or  to  the  exercise  of 
this  influence  being  abnormally  in  abeyance  or 
impaired.  It  was  likewise  argued  that  the 
structure  common  to  the  anabolic  and  catabolic 
nerves  was  the  muscle  cell  —  that  it  was,  in 
short,  the  peripheral  conducting  medium  be- 
tween the  two  adjuvant  and  supplementary  if 
not  antagonistic  series  of  nerves.  The  muscular 
or  other  peripheral  organic  cell  closes  the  neiiro- 
cellular  circuit  at  one  end,  just  as  the  cells  of 
the  cortical  and  subcortical  centres  of  reflex 
action,  physical  and  psychical,  do  at  the  other. 
Contiinied  defect,  therefore,  in  any  one  of  these 
three  factors  which  constitute  the  functional 
imity  of  cardiac,  as  indeed  of  all  other  visceral 
action,  may  lead-  to  disorder  of  the  regular 
action  normal  to  the  organ  {see  Plate). 

Regarding  the  second  sound  of  the  heart  as  a 
passive  event,  and  the  double  contraction  of  the 
auricle  and  venti'icle  as  one  in  propulsive  effect, 
the  normal  action  of  the  heart  may  be  viewed 
as  consisting  of  a  regular  alternation  of  action 
and  pause,  of  work  and  rest,  distributed  in  due 
and  recognised  proportions,  the  consequence  of 
which,  ceteris  paribus,  is  a  recognised  normal 
rate  of  action.  The  latter,  naturally,  varies 
with  circumstances.  The  heai't  of  the  human 
foetus,  notwithstanding  its  division  into  dis- 
tinguishable chambers,  is  in  reality  a  complex 
single  tube  with  comnnniicating  orifices,  and 
the  systemic  circulation  is  to  all  intents  and 
purposes  a  rhythmically  pulsating  vessel  pi'opel- 
ling  blood  supplied  to  it,  as  a  rule,  from  a  higher 
level  than  tiiat  wliich  it  occupies  itself,  and  always 


under  a  steady  materno-placental  pressure  which 
influences  it.  The  active  and  passive  phases  of 
its  action  are  therefore  practically  equal.  The 
"  tic-tac "  of  foetal  cardiac  action  shows  little 
distinction  between  the  duration  of  systole  and 
diastole.  Excessive  uterine  pressure  from  inter- 
ference with  the  oxygenation  of  the  foetal  blood 
may  indeed  diminish  the  normal  rapidity  of  the 
foetal  heart,  but  its  two  chief  phases  are  of 
nearly  if  not  quite  the  same  duration.  With 
the  introduction  of  the  second  or  pulmonary 
circulation  at  birth,  the  closure  of  foetal  com- 
munications, and  the  withdrawal  of  placental 
pressure,  the  increased  activity  of  the  organ  re- 
quires a  greater  period  of  rest,  and  a  noticeable 
distinction  between  the  duration  of  systole  and 
diastole  arises,  which  increases  with  the  growth 
of  the  organism,  until,  in  adult  life,  the  duration 
of  diastole  is  distinctly  greater  than  that  of 
systole  in  the  normal  and  unaccelerated  cardiac 
cycle. 

Under  what  are  usually  regarded  as  abnormal 
circinnstances,  the  duration  of  both  phases  of  the 
cycle  may  be  equally  increased  or  equally  dimin- 
ished, or  one  or  other  phase  may  be  increased  or- 
diminished  in  proportion  to  the  complementary 
action.  Thus  arise  the  conditions  of  abnormal 
slowness  of  the  heart's  action  or  bradycardia,  ab- 
normal rapidity  of  the  heart's  action  or  tachy- 
cardia, and  irregularity  in  the  phases  of  the  cycle 
or  arrhythmia.  Moreover,  in  this  arrhythmical 
action  there  may  be  a  certain  periodicity  of 
variation  which  introduces  a  rhythmical  form 
of  arrhythmia,  to  use  an  apparently  contra- 
dictory phrase,  by  means  of  which  certain  recog- 
nised variations  are  brought  about,  such  as  the 
bigeminal  and  trigeminal  pulse,  and  the  asso- 
ciated coupling  of  beats  in  the  heart's  action. 
Such  abnormalities  may  be  more  or  less  per- 
sistent or  even  permanent,  and  then  they 
become  so  marked  a  clinical  feature  that  the 
apparent  causes  and  consequences  of  the  con- 
dition are  capable  of  separate  study  as  patho- 
logical entities,  and  are  so  considered  in  many 
text-books,  although  it  is  questionable  whether 
any  of  them  have  a  right  to  be  regarded  as 
such.  Taking  them  seriatim,  we  shall  first  con- 
sider abnormal  retardation  of  the  heart's  action. 

Bradycardia.  —  Grob,  who  was  the  first  to- 
apply  the  term  bradycardia  to  the  condition 
originally  described  by  Adams  and  Stokes, 
found  in  3578  cases  examined  as  to  pulse-rate 
that  an  unusually  slow  pulse  existed  in  six  cases. 
In  about  0-17  per  cent  of  these  cases,  therefore, 
the  condition  was  to  be  regarded  as  physio- 
logical. The  pulse  -  rate  in  males  is  on  the 
whole  slower  than  in  females,  and  all  Grob's 
physiological  cases  occurred  in  men.  Of  per- 
sistent cases  of  bradycardia  associated  with  signs 
and  conditions  which  remove  them  from  the 
category  of  the  physiological,  the  majority  also 
occur  in  men,  although  the  condition  is  met 
with  among  women.      In    thirty -eight  cases 
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C.  m.  c.    Cardiac  Muscle  Cell. 
Pn.  m.     Motor  portion  of  Pneumo-gastric 
•Nerve. 

Pn.  s.    Sensory  portion  of  Pneumo-gastric 
Nerve. 

Pn.  g.  1.    Root  Ganglion  of  the  Pneumo- 
gastric  Nerve. 

Pn.  g.  2.    Trunk  Ganglion  of  the  Pneumo- 
Gastric  Nerve. 

Dep.  n.    Depressor  Nerve  of  the  Heart. 

Pn.  med.  nuc.  s.     Sensory  Medullary 
Nucleus  of  the  Pneumo-gastric. 

Pn.  med.  nuc.  m.     Motor  Medullary 
Nucleus  of  the  Pneumo-gastric. 

Mid.  ob.  refl.   Reflex  in  middle  Oblongata. 

Subc.  nuc.  s.  Subcortical  Sensory  Nucleus. 

Subcort.  refl.    Subcortical  reflex. 

C.  c.  s.    Sensory  Cortical  Cell. 


Cort.  refl.    Cortical  Reflex  or  Reaction. 
Mn.  c.  s.    Sensory  Mnemonic  Cell. 
Mn.  c.  m.    Motor  Mnemonic  Cell. 
C.  c.  m.    Motor  Cortical  Cell. 
Subc.  nuc.  m.  Motor  Subcortical  Nucleus. 
Int.-cr.  ves.  nerves.  Intra-cranial  Vescular 
Nerves. 

V.  m.  m.  Motor  Cell  of  Vaso-motor  Centre. 
V.  m.  s.  Sensory  Cell  of  Vaso-motor  Centre. 
Sp.  acc.  r.  m.     Motor  Root  of  Spinal 

Accessory  Nerve. 
Sp.  c.  s.    Sensory  Cell  in  Spinal  Cord. 
Sp.  c.  m.    Motor  Cell  in  Spinal  Cord. 
Vaso-dil.    Vaso-dilator  Tract. 
Som.  dep.  infl.    Somatic  Depressor  Influ- 
ence. 

P.  r.  g.    Posterior  Root  Ganglion. 
Vis.  dep.  infl.  Viscero  Depressor  Influence. 

Cerebro-Spinal  Sensory  Tracts  marked  in  dotted  lines    .    .    .  , 
Cerebro- Spinal  Motor  Tracts  marked  in  uninterrupted  lines  . 
Other  Tracts  specially  marked  thus  


Mot.  r.  c.    Motor  Root  Cell. 
Sen.  r.  c.    Sensory  Root  Cell. 
Mot.  arb.     Motor  Arborescence  in  Sym- 
pathetic Ganglion. 
Sp.  refl.    Spinal  reflex. 
Som.  s.  m.  Sensory-motor  Somatic  Nerves. 
P.  m.    Pilo-motor  Nerves. 
Vaso  dep.    Vaso  Depression. 
Vaso  con.    Vaso  Contraction. 
Vise.  c.    Viscerial  Organic  Cell. 
Sp.  m.    Spinal  Motor  Nerve  of  Heart. 
.Sp.  s.    Spinal  Sensory  Nerve  of  Heart. 

I.  C.S.    First  Superior  Cervical  Ganglion. 

II.  C.S.    Second  Cervical  Ganglion. 

III.  C.S.    Third  Cervical  Ganglion. 
A.V.    Rings  of  Vicusseus. 

I.  D.S.-V.  D.S.     First  to  Fifth  Dorsal 
Sympathetic  Ganglion. 
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collected  or  observed  by  the  writer,  thirty-one 
occurred  in  males.  The  preponderance  of  this 
sign  among  men  brings  it  statistically  in  line 
with  the  greater  prevalence  of  angina  pectoris 
in  men  as  compared  with 
women.  As  regards  the 
influence  of  age,  among 
the  cases  examined  by 
the  writer,  one  occurred 
in  a  boy  1 5  years  of  age, 
two  between  20  and  30, 
two  between  30  and  40, 
seven  between  40  and 
50,  six  between  50  and 
60,  eleven  between  60 
and  70,  seven  between 
70  and  SO,  and  one  be- 
tween 80  and  90.  There 
\va.s  thus  an  increased 
frequency  in  the  occur- 
rence of  the  condition  as 

age  advanced,  for  the  seventh  decade  may  be  re- 
garded as  the  usual  term  of  human  life.  Although 
the  data  upon  which  this  conclusion  is  based  are 
not  numerous,  it  seems  probable  that  bradycardia 
may  be  regarded  as  a  "disease"  of  middle  and 
later  life  and  preferentially  affecting  the  male. 
The  alleged  causes  of  bradycardia  are  cardiac 
overstrain  from  svidden  or  great  physical  exer- 
tion, alcoholism,  syphilis,  fibrosis  of  the  heart, 
or  fatty  metamorphosis  of  the  myocardium 
with  or  without  associated  arterio-sclerosis,  and 
antecedent  Graves'  disease  with  tachycardia. 
Well-marked  bradycardia  of  a  less  permanent 
kind  has  also  been  known  to  follow  febrile 
movement  and  exhaustion,  such  as  that  which 
accompanies  or  is  due  to  pneumonia  and  in- 
fluenza. The  changes  which  occur  in  the  female 
organism  after  accouchement  are  also  at  times 
associated  with  slow  pulse.  A  quasi -physio- 
logical form  is  known  to  occur  after  prolonged 
fasting  or  starvation,  while  reflex  influences  and 
some  poisons,  such  as  opium,  and  under  certain 
coiulitions,  digitalis,  account  for  other  cases. 
Finally,  in  a  considei'able  number  of  reported 
instances,  no  cause  could  be  assigned  for  even 
fatal  cases  of  bradycai'dia,  and  the  heart  is 
stated,  somewhat  hastilj',  to  have  been  perfectly 
healthy. 

Symptoynatology.  —  Like  cardiac  failure  in 
general,  persistent  bradycardia  may  be  of  fairly 
long  or  of  short  duration  ;  it  may  be  an 
acute  or  chronic  process.  Persistent  brady- 
cardia of  short  duration  is  of  necessity  fatal, 
otherwise  it  would  come  into  the  category  of 
the  tr-ansient  form  which  sooner  or  later  gives 
place  to  a  normal  pulse,  and  is  due  to  tempor- 
arily debilitating  causes.  The  fatal  form  of 
persistent  bradycardia  of  short  duration  is  in 
reality  a  recurrent  syncope,  and  is  not  very 
frequently  fully  observed.  When  it  is,  how- 
ever, it  presents  a  very  striking  clinical  picture. 
"  At  short  intervals  there  is  a  sudden  cessation 


of  all  pulsation — a  complete  and  prolonged  inter- 
mission in  cardiac  action —  followed  at  first  by 
slowly  recurring  pulsations,  18,  20,  30,  40  times 
in  the  minute,  again  followed  bv  another  com- 


Fic.  1. — Bradycardia  following  pneiiinonia. 


Tht'  same  jAilse  soon  after  tlie  bradycardia  had  disappeared. 

i  plete  cessation  of  pulse.    This  syncopal  brady- 
;  cardia  may  be  varied  by  short  periods  of  more 
I  accelerated  pulsation  up  to  60  or  70  in  the 
,  minute,  followed  again  by  a  complete  pause. 
The  patient  during  these  pauses  may  not  lose 
consciousness  and  may  be  quite  aware  of  their 
advent,  which  he  may  signalise  by  an  alarmed 
shouting  and   attempts   at   deep  inspiration. 
Respiration  is  generally  accelerated,  the  ad- 
juvant mechanism  of  breathing  coming  to  the 
assistance  of  the  heart.     If  imconsciousness 
supervene,  it  may  be  associated  with  an  epilep- 
tiform seizure.     These  grave  symptoms  may 
eventuate  in  recovery,  but  frequently  the  attack 
recurs  and  ultimately  syncope  becomes  complete 
and  prolonged,  and  death  closes  the  scene " 
(Morison,  Cardiac  Failure,  p.  56,  London  1897). 
A  well-marked,  acute  and  transient  bradycardia 
may,  however,  as  has  been  remarked,  be  ob- 
j  served  after  exhausting  febrile  conditions,  but 
I  soon  gives  place  to  a  pulse  of  normal  celerity, 
j  and  of  low  tension,  w-hich  in  time  improves  in 
tone  with  the   general   recuperation   of  the 
j  patient  (Figs.  1  and  2). 

j  Chronic  persistent  bradycardia  may  last  for 
years,  and  is  frequently  associated  with  a 
systolic  bruit  at  the  aortic  orifice  due  to  athero- 
matous or  sclerotic  changes  in  that  situation. 
The  pulse  may  be  slow  and  full,  and  in  corre- 
spondence at  wrist  and  heart  (Fig.  3) ;  or,  a  slow 
bigeminal  pulse  may  have  its  dropped-beat  phase 


Fig.  3. — Chronic  persistent  bradycardia. 

so  little  marked  as  to  be  scarcely  perceptible  at 
heart  or  wrist,  so  as  to  convey  the  impression, 
without  carefid  observation,  that  the  pulsations 
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are  half  as  numerous  as  they  really  are  (Fig  4). 
True  persistent  bradycardia  is  inaccelerable  by 
posture,  exercise,  or  stimulation.  The  rate  of 
respiration  may  be  sUghtly  diminished  when 
bradycardia  is  equable  and  persistent,  but  is 


Fill.  4. — Bradycarilia  with  dropjied  beat. 


usually  accelerated  more  or  less  when  the  con- 
dition is  due  to  cardiac  failure  of  a  most  acute 
character. 

Diagnosis. — Bradycardia  being  a  mere  sym- 
ptom is  not  to  be  distinguished  from  any  other 
condition.  But  two  points  have  to  be  borne  in 
mind  in  examining  such  cases,  namely,  (1)  the 
possibility  of  cardiac  action  and  pulse-rate  mani- 
festing the  sesquipedalic  or  dropped-beat  pheno- 
menon, a  y)oint  which  must  be  determined  by 
an  examination  both  of  the  heart  and  the  radial 
pulse  ;  and  (2)  the  fact  that  bradycardia  may 
be  due  to  causes  either  within  or  outside  the 
heart.  To  determine  the  latter  point  Dehio 
has  ingeniously  suggested  that  atropine  may  be 
employed  as  a  test.  In  intrinsic,  or,  as  Dehio 
terms  it,  cardial  bradycardia,  atropine  fails  to 
accelerate  the  heart,  while  in  extrinsic  or  extra- 
cardial  bradycardia  it  succeeds  in  doing  so. 

Pathology. — The  pathological  conditions  which 
have  been  found  in  association  with  bradycardia 
are  proliferation  of  the  interstitial  tissue  of  tlie 
lieart,  fatty  degeneration  of  its  muscle  cells, 
atheromatous  changes  at  the  aortic  orifice  with, 
in  many  cases,  systolic  bruit,  and  likewise,  in 
many  cases,  in  association  with  a  general  arterial 
thickening,  usually  due  to  senile  change.  The 
defective  quality  of  blood  so  frequently  found 
in  connection  with  fatty  degeneration  of  the 
heart  and  various  cardiac  neuroses  may  also  be 
present  when  the  neurosis  takes  the  form  of 
bradycardia.  Visceral  nerve  changes,  central 
and  peripheral,  have  been  little  investigated. 
In  Holbcrton's  well-known  case,  the  autopsy  in 
which  was  made  by  Robert  Liston,  there  was 
said  to  be  some  induration  of  the  medulla 
oblongata,  and  enlargement  of  the  pneunio- 
gastric  nerves  as  well  as  of  the  middle  cervical 
ganglion  on  the  right  side.  In  congested  hyper- 
trophic conditions  of  the  heart  Ott  has  found 
proliferative  changes  in  the  cardiac  ganglia,  and 
in  dyscrasiiB  due  to  ansTemia  and  pyfemia,  fatty 
change  in  the  ganglion  cells  themselves,  together 
with  a  like  metamorphosis  of  the  muscle  cells. 
It  is  difficult,  however,  to  attribute  bradycardia 
to  any  one  or  to  any  combination  of  these 
changes,  for  some  of  them  are  even  more  fre- 
quently associated  with  tachycardial  and 
arrhythmical  conditions  of  cardiac  action. 
Stokes   of    Dublin,   who    noted    the  frequent 


occurrence  of  bradycardia  with  obstructive 
atheromatous  states  at  the  aortic  orifice,  con- 
sidered that  the  whole  bodily  conditions  of 
which  atheroma  and  arterial  degeneration  are 
the  outcome,  might  be  regarded  as  causal  of 
slow  pulsation.  That  the  aortic  lesion  may 
have  some  influence  in  producing  this  state 
may,  however,  be  argued  from  the  comparative 
slowness  and  regularity  of  the  heart's  action  in 
aortic  as  compared  with  mitral  disease.  Our 
ignorance  of  visceral  neural  pathology  prevents 
the  expression  of  any  useful  opinion  as  to  the 
share  taken  in  this  matter  by  the  nervous 
system,  but  there  are  circumstances  which 
point  to  the  abolition  or  depression  of  the 
accelerant  action  of  the  spinal  cardiac  nerves, 
however  induced  and  associated  with  whatever 
anatomical  changes,  as  the  probable  cause  of 
retarded  cardiac  action. 

Prognosis. — This  in  bradycardia  due  to  fever, 
poisons,  or  sudden  failure  of  the  heart  maj',  of 
course,  not  be  gloomy.  The  effect  passes  oft' 
with  the  disappeai'ance  of  the  cause.  But  in 
persistent  cardial  bradycardia  the  prognosis  is 
always  grave.  The  usual  termination  is  in 
death  by  syncope  with  or  without  associated 
epileptiform  phenomena. 

Treatment. — The  treatment  of  bradycai'dia 
must  be  guided  by  the  view  taken  of  its  most 
probable  cause,  the  opinion  formed  as  to  its 
transient  or  persistent  character,  and  the  possi- 
bility of  its  being  influenced  by  therapeutic 
agencies.  Extra-cardial  bradycardia  must  be 
combated  by  cardiac  accelerants,  of  which  bella- 
donna, ether,  and  the  nitrites  are  the  chief. 
The  bradycardia  due  to  sudden  dilatation  or 
cardiac  overstrain  may  be  beneficially  influenced 
by  rest,  the  digitalis  group  of  remedies,  and  in 
some  cases  by  bleeding.  Persistent  bradycardia 
in  elderly  people,  however,  which,  as  a  rule,  is 
uninfluenced  by  posture  or  stimulants,  calls  for 
little  treatment  beyond  that  proper  to  senile 
arterio-sclerosis  in  general.  Chief  among  these 
may  be  mentioned  the  employment  of  short 
courses  of  mercury,  with  or  without  the  addition 
of  digitalis  or  belladonna,  and  an  occasional 
saline  aperient.  In  many  cases,  however,  a 
"  masterly  inactivity "  is  indicated.  If  the 
bradycardia  be  unassociated  with  subjective 
discomfort,  it  is  wisest  in  many  cases  to  avoid 
the  use  of  specific  cardiac  agents,  which  may 
upset  the  balance,  if  they  act  at  all,  of  what  is 
in  reality  a  form  of  established  cardio-vascular 
compensation.  The  issue  of  such  cases  being 
as  a  rule  syncope,  emotional  and  physical  stress, 
and  the  sudden  increase  of  the  vascular  contents 
by  the  imbibition  of  large  quantities  of  nutritive 
fluids,  should  be  avoided. 

TACHVCARniA. — The  term  tachycardia  was  first 
applied  by  Gerhardt  to  a  markedly  quickened 
action  of  the  heart  which  had  been  previously 
described  in  this  country.  Accelerated  cardiac 
action  may  be  met  with  in  various  degrees  and 
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continue  for  very  varying  periods  of  time.  So- 
called  "palpitation  of  the  heart"  is  usually  a 
transient  acceleration  of  the  heart's  action,  but 
being  usually  of  short  duration,  and  the  ac- 
celeration in  many  cases  not  excessive,  it  has 
not  been  classed  with  tachycardia  proper,  of 
which  at  least  three  varieties  exist.  These  are: 
(1)  A  considerable  acceleration  associated  with 
certain  nerve-lesions,  to  which  reference  will  be 
made  again ;  (2)  A  long-continued  acceleration 
without  such  lesions ;  and  (3)  An  excessive 
acceleration  of  comparatively  short  duration, 
arising  suddenly  and,  as  a  rule,  ceasing  as 
suddenly,  and  usually  associated  with  a  detect- 
able degree  of  cardiac  dilatation,  to  which 
Bouveret  in  1889  applied  the  term  essential 
paroxysmal  tachycardia. 

The  influence  of  sex  is  more  evenly  divided 
between  the  male  and  female  in  tachycardia 
than  in  bradycardia,  and  its  commencement  or 
occurrence  in  earlier  life  than  the  latter  condi- 
tion has  also  been  remarked.  The  condition 
may,  however,  be  met  with  in  its  most  typical 
and  paroxysmal  form  in  comparatively  advanced 
life,  as  in  the  fifth  or  sixth  decade.  These  facts 
appear  to  argue  its  essentially  neurotic  character, 
as  the  nervous  system  of  the  child  and  of 
woman  are  more  mobile  than  that  of  man  as  a 
rule,  and  the  catabolic  or  quickened  action  of 
the  heart  is,  on  the  whole,  a  more  frequently- 
witnessed  physiological  phenomenon  than  ana- 
bolism  or  retardation.  Neurasthenia,  or  that 
gradual  and  general  loss  of  reserve  force  in  the 
nervous  system  which  is  usually  associated 
with  exaggerated  reflexes,  mental  and  bodily,  is 
particularly  conducive  to  paroxysmal  outbursts 
of  accelerated  cardiac  action.  Cardiac  overstrain 
may,  in  this  case,  as  in  the  case  of  other  forms 
of  disordered  cardiac  motion,  be  an  important 
causal  factoi'.  External  agencies,  such  as  bella- 
donna and  tobacco,  may  likewise  induce  the 
condition.  Tachycardia  is  indeed  of  the  bella- 
donna type  of  poisoning,  as  bradycardia  is  of 
the  opium  type.  Certain  cardiac  valvular 
defects  likewise  conduce  to  the  occurrence  of 
tachycardia.  It  has  been  remarked  that  brady- 
cardia may  be  associated  with  aortic  lesions, 
and  that  aortic  lesions  are  generally  associated 
with  less  acceleration  than  mitral  lesions.  The 
mitral  type  of  cardiac  action  is,  on  the  other 
hand,  tachycardial,  and  we  shall  learn  that 
cardiac  dilatation,  with  mitral  insufliciency,  is 
not  infrequently  observed  in  paroxysmal  tachy- 
cardia. The  fact  that  one  of  the  functions  of 
the  pneumogastric  nerve  is  cardiac  inhibition, 
and  the  fact,  likewise,  that  pressure  upon  these 
nerves  by  neoplasms  or  other  growths  is  fre- 
quently associated  with  a  measure  of  tachycardia, 
have  led  to  the  maintenance  of  the  "  vagus 
theory "  of  the  condition,  the  action  of  that 
nerve  being  assumed  to  be  more  or  less  ham- 
pered, or  in  abeyance,  under  these  circumstances. 
It  must  be  remembered,  however,  that  both 


physiologists  and  surgeons  have  shown  that 
injury  of  one  of  these  nerves  has  little  permanent 
eftect  upon  the  heart's  action,  while  injury  of 
both  is  usually  soon  fatal.  Herringhani  inclines 
to  the  opinion  that  not  the  nerve  as  a  whole, 
but  its  peripheral  endings,  are  at  fault  in  tachy- 
cardia. Others  have  regarded  it  as  an  affection 
of  the  sympathetic  nerves  of  the  heart,  and  yet 
others  as  due  to  disease  of  the  myocardium. 
Regarding  the  muscle  cell  as  the  ground 
common  to  the  nerve-endings  both  of  the  vagus 
and  sympathetic  nerves,  and  as  having  a 
rhythmicality  in  a  measure  independent  of 
either,  it  seems  possible  that  there  may  be  an 
emancipation  of  cellular  rhythmicality  from  all 
nerve  control  in  excessive  paroxysmal  cases ; 
while  in  others,  characterised  by  acceleration 
and  augmentation,  or  by  increased  force  with 
less  rapidity,  that  the  catabolic  nerves  may  be 
active  agents  in  producing  the  condition,  the 
action  of  the  retardant  nerves  being  for  the  time 
in  abeyance,  but  accumulating  that  energy 
which  at  last  suddenly  asserts  itself  in  the 
restoration  of  slower  action  to  the  heart.  We 
must  be  on  our  guard,  however,  not  to  throw 
the  reins  on  the  neck  of  imagination  when  we 
enter  that  area  of  neural  exposition  which  has 
been  termed  the  refuge  of  the  destitute  in 
search  of  theories. 

The  occurrence  of  such  disorders  in  children 
whose  organic  cells  are  presumably  normal,  and 
the  probable  dependence  of  organic  irregularities 
in  some  cases  on  reflex  causes  outside  the  organ 
most  notabl}'  affected,  seem  to  leave  the  initi- 
ative in  such  processes  to  the  nervous  system. 
Hence  the  justification  for  regarding  these  con- 
ditions as  neuroses. 

Symptomatolofiy. — An  accelerated  palpitation 
of  the  heart  with  a  sense  of  "  fluttering  "  in  the 
prsecordial  region,  coming  on  without  observable 
cause  or  after  slight  exertion,  is  a  common 
phenomenon  in  ansemic  persons,  \isually  young, 
and  as  usually  females.  While  this  common 
condition  is  not  that  which  has  been  raised  to 
the  dignity  of  a  disease  by  the  style  and  title  of 
tachycardia,  it  is,  nevertheless,  a  humble  attempt 
in  that  direction.  Could  it  succeed  in  persisting 
longer — for  days,  months,  or  it  may  be  years, 
with  an  average  pulse-rate  of  120  or  130  in  the 
minute,  without  other  observable  disorder,  the 
condition  would  constitute  persistent  tachy- 
cardia. This  state  may  for  long  be  associated 
with  little  subjective  sense  of  physical  discomfort 
or  general  functional  inactivity,  and  be  indicated 
by  no  other  fact  than  a  persistent  rapidity  of 
pulse,  perhaps  accidentally  detected.  In  course 
of  time,  however,  even  these  cases  tend  to  give 
out,  and  the  tachy cardiac  patient  becomes  un- 
fitted for  the  exertion  hitherto  undei-gone  with 
apparent  impunity.  Functional  disturbances  of 
secretion  and  excretion  manifest  themselves, 
and  sleep,  the  great  recuperator  of  the  nervous 
system,  may  become  defective  and  unrefreshing. 
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If,  as  may  happen,  organic  disease  of  the  nervous 
system,  peripheral  or  central,  and  due  to  in- 
trinsic changes  or  external  pressiu'e,  be  associated 
with  the  tachycardia,  the  evidences  of  these  may 
in  time  become  more  apparent.  The  third  and 
liighest  degree  of  tachycardia,  being  associated, 
after  much  shorter  duration,  with  considerable 
subjective  discomfort,  is  that  which  Bouveret 
termed  essential  paroxysmal  tachycardia.  The 
pulse-rate  is  usually  about  200  in  the  minute, 
and  can  only  be  counted  by  auscultation  of  the 
heart  (Fig.  5).  It  may  continue  for  periods 
varying  from  a  few  hours  to  several  days,  and 
the  longer  the  duration  of  the  attack,  the  greater 
the  probability  of  the  occurrence  of  retrograde 
phenomena,  such  as  congestion  of  the  lungs, 
■enlargement  of  the  liver,  and  albuminuria.  It 
is  indeed  probable  that  attacks  of  tachycardia, 
■unassociated  with  much  or  a.ny  subjective  sense 
of  palpitation,  may  cease  and  only  leave  the 
retrograde  phenomena  as  evidence  of  their 
recent  occurrence.  It  is  in  this  way  that 
the  writer  is  inclined  to  explain  the  occurrence 
in  a  patient  of  his  of  consolidation  of  the 
base  of  the  right  lung,  prune  juice  expectora- 
tion, and  very  slightly  -  increased  respiratory 
rate,  but  without  either  pyrexia  or  acceleration 
of  pulse.  The  patient,  a  lady  about  thirty 
years  of  age,  informed  him  that  she  had  felt 
faint  and  giddy  the  day  previous  to  his 
■detecting  these  signs,  but  had  had  no  other 
symptoms  pointing  to  her  condition.  She 
was  of  a  neurotic  constitution,  and  suffered 
much  from  urticaria, 

Herringham  observed  in  a  girl  of  eleven  years, 
the  subject  of  an  attack  of  essential  paroxysmal 
tachycardia,  that  the  apex-beat  was  more  visible 
than  usual,  in  addition  to  the  rate  of  pulsation 
being  greatly  increased. 

Percussion  usually  shows  the  cardiac  area  in 
these  cases  to  be  increased  in  extent,  and  the 
sphygmograph  declares  the  small  and  quick 


Fig.  j. — Railial  pulse  of  essential  paro\ys!iial  taeliycardia. 

pulse  to  be  one  of  low  tension.  Prior  to  the 
occurring  of  secondary  stasis,  there  may  be  no 
subjective  distress  beyond  a  general  sense  of 
weakness,  and  the  attack  may  subside  as  sud- 
denly as  it  originates,  leaving  a  pulse  of  normal 
tension  and  rapidity  (Fig.  6).  Herringham 
remarks  that  the  attack  often  terminates  during 
sleep,  but  that  it  has  been  determined  to  con- 
tinue unabated  during  sleep  in  persistent 
■  cases. 

Diagnosis. — The    transient    tachycardia  so 


frequently  met  with  among  anaemic  patients  is 
easily  distinguished  by  the  presence  of  other 
signs  of  antemia,  and  by  the  removal  under 
treatment  of  the  symjjtom  with  the  improved 
condition  of  the  blood.  A  persistent  tachycardia 
of  moderate  rapidity  may  be  due  to  commencing 
Graves'  disease,  in  which  the  classical  signs  of 


Fig.  6. — The  same  pulse  as  Fig.  5,  after  tlie  attack  liad  subsided. 

that  condition  have  not  as  yet  developed,  or  in 
which  one  or  other  of  the  striking  phenomena 
in  eye,  or  thyroid,  or  muscular  tremor,  are  long 
delayed  or  altogether  absent.  Rapid  arrhyth- 
mical pulsation  of  the  heart  may  be  distinguished 
from  tachycardia  proper  by  its  very  arrhythmi- 
cality,  and  the  usually  associated  signs  of 
arterio-sclerosis,  which  are  frequently  altogether 
absent  in  tachycardia,  and  also  by  the  amena- 
bility of  rapid  arrhythmite  to  treatment.  With 
essential  paroxysmal  tachycardia  no  other  con- 
dition can  be  confused,  nor  is  the  degree  of 
sudden  cardiac  dilatation  associated  with  that 
state  encountered  in  any  other  condition,  in 
which  the  heart  muscle  gives  evidence  of  general 
soundness. 

Pathology.  —  The  transient  tachycardia  of 
anaemia  has  no  recognisable  physical  basis  beyond 
the  characteristic  alterations  in  the  blood  met 
with  in  that  state,  any  more  than  has  the 
neuralgia  associated  with  the  same  condition. 
The  hypersensibility  conferred  upon  the  sensory 
portion  of  the  nervous  system  by  anaemia,  and 
manifested  in  some  cases  by  neuralgia,  is  shown 
in  yet  others  by  disordered  motor  innervation, 
and  by  exalted  irritability  of  rhythmical  cells. 
In  sustained  tach^^cardia  of  moderate  rapidity 
(100  to  150  beats  in  the  minute)  tumours  in  or 
pressing  upon  the  pneumogastric  have  been  met 
with  in  some  cases,  and  in  two  mentioned  by 
Martius  both  pneumogastrics  were  involved. 
As,  however,  in  the  latter  cases  the  patients 
lived  for  some  time  in  this  condition,  it  is  not 
probable  that  the  conducting  power  of  the  nerves 
was  altogether  abolished.  In  bulbar  paralysis, 
also  associated  with  tachycardia,  the  pneumo- 
gastric nucleus  has  been  known  to  be  invaded 
by  disease.  Besides  these  changes,  in  five  cases 
quoted  by  Herringham,  there  was  fibrosis  of  the 
left  ventricle  in  two,  fatty  degeneration  of  the 
myocardium  in  one,  while  in  the  remaining 
three  dilatation  was  the  only  abnormality  dis- 
covered. 

Prognosis. — The  prognosis  in  tachycardia,  as 
in  bradycardia,  depends  iipon  the  nature  of  the 
cause.  If  this  be  removable  the  effects  may 
also  be  expected  to  disappear.    The  cure  of 
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antemia  will  also  cure  such  tachycardia  as  is 
dependent  upon  it,  the  removal  of  sources  of 
reflex  tachycardia  will  likewise  benefit  the  latter, 
but  in  a  large  proportion  of  the  persistent  cases 
the  prognosis  is  not  favourable,  although  the 
fatal  issue  may  be  delayed  for  a  considerably 
longer  period  than  is  usually  the  case  in  "  cardial 
bradycardia."  The  association  of  tachycardia 
due  to  any  cause  with  organic  valvular  disease 
of  the  heart  renders  the  prognosis  both  of  the 
neurosis  and  the  mechanical  lesion  doubly  un- 
favourable, and  the  end  may  be  sudden  and 
syncopal,  or  more  gradual  and  associated  with 
all  the  retrograde  venous  phenomena  of  pro- 
gressive cardiac  failure. 

Treatment. — In  the  treatment  of  the  tachy- 
cardia symptomatic  of  anaemia,  the  use  of  arsenic 
is  advisable,  in  addition  to  any  other  haematinic, 
such  as  iron,  because  there  is  reason  in  the 
belief  that  it  has  a  tonic  infliience  upon  the 
nervous  system.  The  peripheral  palsies,  induced 
by  its  over-use,  argue  a  certain  stimulating- 
influence  on  peripheral  visceral  nerves  when  it 
is  carefully  employed.  The  drug  treatment  of 
persistent  or  paroxysmal  tachycardia  has,  how- 
ever, not  been  found  to  be  effectual.  Never- 
theless, pharmaceutical  agents  calculated  to 
support  tlie  three  factors  in  organic  action — the 
blood,  the  nerves,  and  the  muscle  cell — should 
be  carefully  and  persistently  employed,  in  con- 
junction with  such  hygienic  measures  as  it  is 
within  the  power  of  the  patient  to  avail  himself 
of.  The  repi-esentatives  of  this  line  of  treatment 
may  be  said  to  be  arsenic,  iron,  the  digitalis 
group  of  remedies,  the  bromides,  and,  in  the 
instance  of  cases  of  specific  origin,  the  iodides 
and  mercury. 

In  paroxysmal  cases  associated  with  valvular 
lesions,  and  which  are  not,  of  course,  as  a  rule, 
cases  of  "essential  tachycardia,"  much  maybe 
done,  as  we  all  know,  by  the  recognised  treat- 
ment of  the  lesion,  for  particulars  of  which  the 
reader  is  referred  to  p.  136  et  seq.  The  effect  of 
opium  in  some  of  these  cases,  the  physiological 
influence  of  which  is  bradycardial,  is  very 
striking. 

Among  external  agencies  a  word  may  be  said 
about  the  employment  of  cold.  The  careful 
employment  of  cold,  in  the  form  of  ice,  to  the 
head  or  praicordia,  for  such  periods  as  the 
patient  can  tolerate  it,  is  frequently  of  service. 
A  course  of  Nauheim  baths  is  at  times  said  to 
be  of  service,  but  the  addition  to  this  of  gym- 
nastic exercises,  whether  administered  manually 
or  by  mechanism,  is  not  to  be  undertaken  with- 
out the  closest  supervision  by  the  physician 
himself.  Certain  positions  of  the  body,  acci- 
dentally or  instinctively  assumed  by  the  patient, 
appear  at  times  to  bring  about  improvement. 
Thus,  compression  of  the  thorax  and  abdomen 
and  flexion  of  the  legs  on  the  trunk,  have 
appeared  to  be  of  service,  and  probably  act  by 
raising  the  peripheral  blood-pressure.  Herring- 


ham  recommends  that  pressure  on  the  vagus 
should  be  always  tried,  "  althougli  it  seldom 
succeeds."  It  is  difficult,  indeed,  to  see  why  it 
should  succeed  unless  both  vagi  be  compressed. 
We  know  that  intermission  of  the  heart's  action 
may  at  times,  and  usually  under  special  circum- 
stances, be  induced  by  compression  of  the  vagus, 
but  a  vigorous  and  bilateral  employment  of  this 
method  does  not  seem  to  be  free  from  the 
possibility  of  injurious  interruption  of  the 
cardiac  cycle.  The  treatment  of  known  sources 
of  reflex  stimulation  of  the  heart's  action,  such 
as  local  inflammatory  disease  of  any  kind,  and 
displacement  of  organs,  such  as  floating  kidney, 
is  indicated.  The  removal  of  adenoids  is  re- 
ported to  have  been  curative  in  one  case  (Spencer 
Watson). 

Having  said  so  much,  however,  it  ought  to  be 
added  that  it  seems  as  impossible  to  retard  the 
action  of  the  heart  in  many  cases  of  tachycardia, 
persistent  and  paroxysmal,  as  it  is  to  accelerate 
it  when  bradycardia  is  of  long  diu-ation.  They 
appear  to  be  what  Dehio  would  call  cardial,  not 
extra-cardial,  in  origin,  and,  as  such,  unaft'ected 
by  the  agencies  which,  under  other  circumstances, 
influence  the  action  of  the  heart. 

Arrhythmia. — Under  this  term  are  included 
all  abnormalities  of  cardiac  action  not  solely 
characterised  by  diminution  or  increase  of  the 
rate  of  pulsation.  In  some  respects  the  term  is 
misleading,  for  abnormalities  in  pulsation  are 
frequently  observed  which,  while  they  differ 
from  the  isochronism  of  normal  action,  are, 
nevertheless,  rhythmical  in  iheir  arrhythmia. 
To  rectify  this  contradiction,  however,  would 
lead  to  a  multiplication  of  terms,  which  it  is 
advisable,  so  far  as  is  possible,  to  avoid.  An 
ideal  nomenclature  no  doubt  would  convey  not 
merely  the  recognition  of  the  fact  of  a  particular 
kind  of  abnormality,  but  likewise  the  physi- 
ological nature  of  the  action  in  question,  and  this 
the  sphygmograph  enables  us  in  some  measure 
to  do  in  these  cases. 

Using  arrhythmia  in  its  widest  sense,  the 
condition  is  met  with  at  all  ages  from  childhood 
to  old  age  and  in  both  sexes.  Its  persistence, 
however,  for  a  sufiicient  length  of  time  to 
entitle  it  to  be  regarded  as  a  definite  morbid 
condition,  is  most  frequently  met  witli  in  adult 
life,  and  especially  after  the  meridian  of  life  is 
past.  That  is,  when  the  wear  and  tear  of  life 
leaves  its  traces  in  texture.  The  condition  is 
more  common  than  either  persistent  bradycardia 
or  persistent  tachycardia,  and  perhaps  owing  to 
this  very  fact  a  statistical  estimate  of  its 
incidence  at  certain  ages  and  in  both  sexes  is 
difficult  to  obtain.  The  writer  believes,  how- 
ever, that  it  may  be  asserted  that  persistent 
arrhythmia,  unassociated  with  organic  valvular 
disease  of  rheumatic  origin,  is  more  common  in 
men  than  in  women,  aiad  most  common  among 
those  in  the  arterio-sclerotic  period  during  and 
after  the  fifth  decade.    The  arrhythmia  associ- 
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ated  with  rheumatic  valvular  disease  may  of 
course  be  met  with  much  earlier  and  at  any 
age,  although,  inasmuch  as  the  same  forms  of 
arrhytlimia  may  be  met  with  both  in  the 
presence  and  in  the  absence  of  valvular  lesions, 
the  latter  cannot  be  regai'ded  as  essential  factors 
in  their  production. 

The  nature  of  the  lesion  appears,  however, 
to  have  a  certain  influence  upon  the  character 
of  the  heart's  action  in 
its  endeavour  to  cope 
witli  the  mechanical 
difficulty  produced  by 
it.  Thus  a  certain 
type  of  arrhythmia  may 
be  more  common  in 
one  form  of  valvular 
lesion  than  in  another. 
Just  as  the  heart's 
action  is  visually  more 
regular  when  compen- 
sation is  lost  in  aortic 
than  in  mitral  valvular 
disease,  so  the  arrhy- 
thmia associated  with 
aortic  disease  tends  to 

be  more  rhythmical  and  of  a  slower  rate  than 
the  delirious  hyposystolic  pulsation  of  a  tachy- 
cardial  type  so  often  met  with  in  mitral  disease 
(Figs.  7  and  8).  What  applies  to  the  aortic 
and  mitral  valves  applies  also  to  the  p^dmonary 
and  tricuspid,  although  the  opportunity  of 
observing  the  latter  is  rarely  afforded.  There 
may  therefore  be  said  to  be  an  aortic  and  mitral 
type  of  arrhythmia,  the  former  having  a  greater 
leaning  towards  bradycardia  and  the  latter 
towards  tachycardia,  with  the  result  that  the 
arrhythmia  of  necessity  partakes  of  the  nature 
of  both,  periods  of  retarded  pulsation  occurring 
irregularly  in  the  midst  of  an  unequal  tachy- 
cardia.   Outside  mechanical  causes,   the  same 


venery,  tobacco,  near  or  distant  local  causes  of 
reflex  action,  and  interstitial  sclerotic  and  myo- 
cardial changes,  may  be  associated  with  this  as 
with  other  forms  of  disordered  cardiac  action. 
The  discrimination  of  these  is,  however,  of 
practical  importance,  as  will  be  insisted  upon 
in  its  proper  place.  Finally,  when  predisposing 
causes  are  present,  "  shock  "  may  originate  a 
persistent  arrhythmia.   Nor  need  this  surprise  us 


Fig.  9. — Incipient  arrliytliniia  after  shod;. 
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-Rliytlnnical  arrhythmia  in  aoitic  valvular  disease  with 
trigeminal  pulse. 


Vic.  8. — Tlie  ;irihytliinia  uf  mitral  disease. 

influences  which  provoke  bradycardia  and  tachy- 
cardia have  an  influence  in  the  production  of 
arrhythmia.  Gout  in  its  protean  forms — 
rheumatism,    influenza,    alcoholism,  syphilis. 


Fig.  10. — Tlie  same  pulse  four  years  later. 


when  we  reflect  that  both  physical  and  mental 
shocks  may  induce  a  fatal  syncope  and  indeed 
persistent  disorder  in  organs  other  than  the 
heart.  Thus  a  neurotic  patient  of  the  writer's, 
when  towards  the  end  of  his  fifth  decade  and  in 
good  health,  developed  glycosuria  as  the  result 
of  the  suicide  of  an  intimate  friend  whose 
cremation  he  had  to  superintend  in  accordance 
with  the  wishes  of  the  deceased,  and  about  five 
years  later,  having  the  misfortune  to  be  knocked 
down  in  the  street  by  a  bicycle  going  at  good 
speed,  the  same  subject  developed  a  persistent 
and  ultimately  well-marked  arrhythmia,  which 
dated  from  that  accident.  In  notes  made  prior 
to  that  event,  his  pulse  was  only  on  one  occasion 
observed  to  be  slightly  intermittent  (Figs.  9 
and  10). 

Syniptomatolof/y. — The  inequality  in  time  in 
the  piilse  of  arrhythmia  is  usually  associated 
with  a  variety  in  the  character  of  the  separate 
cycles  in  cardiac  action  and  their  corresponding 
pulse  waves.  In  the  simplest  form  of  arrhy- 
thmia, indeed,  the  variation  in  time  is  more 
marked  than  in  character  (Fig.  9),  but  sooner 
or  later  alterations  occur  in  this  respect  also. 
The  pulse  wave  may  then  be  characterised  by  a 
partial  systolic  rise  which  corresponds  to  a 
hyjaosystole  at  the  heart,  by  a  bold  intercurrent 
systolic  rise  which  denotes  a  hypersystole  at  the 
heart,  or  by  a  suppression  of  the  systolic  rise 
or  intermission  of  tiie  pulse,  which  denotes  the 
condition  of  asystole  at  the  heart  (Fig.  10). 
All  these  may,  moreover,  be  met  with  in  the 
same  pulse,  and  occur  without  determinable 
periodicitj'.  The  arrhythmia  is  then  complete. 
Systole  in  varying  force  may,  however,  be 
associated,  as  has  been  stated,  with  hyposystole 
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of  regular  recurrence,  and  give  rise  to  the 
cardiac  and  radial  pulse  evidences  of  coupled 
and  tripled  beats  {Figs.  4  and  7).  In  some  cases 
the  patient,  when  recumbent,  evinces  the  coupled 
beat  at  the  wrist  and  a  quadruplication  of  sounds 
at  the  heart,  which  may  be  rendered  phonetically 
as  lup — dup — lup — diip,  and  on  assuming  the 
erect  position,  the  heart's  action  being  quickened, 
the  pulse  becomes  regular  at  the  wrist  and  the 
cardiac  sounds  may  be  rendered  as  lup — lup — 
dup.  The  acceleration  of  the  heart  in  this  case 
obliterates  the  first  diastolic  pause  in  the 
coupled  beat,  and  the  change  is  marked  by  an 
anachrotism  of  the  pulse  not  previously-  present 
(Figs.  11,  12,  and  13). 

The  objective  signs  of  arrhythmia  may  be 
associated  with  no  subjective  discomfort  on  the 
part  of  the  patient.  On  the  other  hand,  a 
forcible  irregularity  of  the  heart  may  give  the 
sense  of  palpitation,  and  well-marked  inter- 
missions are  also  frequently  felt  by  the  patient 
at  the  moment  of  their  occurrence.  The  heart 
is  felt  to  "  stop,"  as  patients  at  times  remark. 
It  is  unnecessary  to  state  that  these  objective 
and  subjective  signs  may  also  be  associated  with 
other  evidences  of  cardiac  failure,  local  and 
general,  such  as  valvular  bruits,  and  various 
somatic  and  visceral  forms  of  venous  stasis. 
They  may  also  manifest  themselves  without  any 
of  the  notable  signs  of  cardiac  debility. 

Diagnosis. — Arrhythmia,  as  its  name  denotes, 
is  essentially  irregular  pxdsation.  It  may  be 
too  quick  a  pulsation  of  the  heart,  with  inter- 
vals of  slower  pulsation,  and  this  irregularity 
is  one  of  the  means  of  distinguishing  it  from 
tachycardia.  It  is  never  likely  to  be  confused 
with  bradycardia,  although  in  some  cases,  as 
has  been  stated,  it  may  give  place  to  a  per- 
sistent domination  of  the  latter  sign.  The 
diagnosis  of  tachycardial  arrhythmia  from  per- 
sistent tachycardia  may  also  be  made  by  observ- 
ing the  effects  of  treatment  by  posture  and 
drugs.  The  heart-rate  of  the  former  is  more 
certainly  reduced  than  that  of  the  latter.  The 
discrimination  of  tachycardial  arrhythmia  with 
functional  bruit,  usually  soft  and  mitral  systolic, 
from  the  same  condition  in  association  with 
organic  valvular  disease  due  to  rheumatic  endo- 
carditis, is  also  important.  As  Huchard  has 
pointed  out  in  the  former  case,  the  bruit  is  a 
consequence  of  the  disoi'der  of  cardiac  motion 
and  late  in  appearing,  while  in  the  latter  the 
bruit  is  of  early  occurrence,  and  usually  noted 
before  the  arrhythmical  phenomena  manifest 
themselves.  In  many  cases,  moreover,  the  func- 
tional bruit  is  due  to  mitral  insufficiency  from 
cardiac  dilatation  of  a  temporary  kind,  while 
the  organic  naturally  persists,  however  much 
the  heart  may  receive  muscular  compensation. 
Indeed,  the  more  compensated  the  heart  be- 
comes, the  more  audible,  in  many  organic  cases, 
is  the  bruit. 

Pathology. — The  ultimate  disappearance  of 
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arrhythmia  in  many  cases,  and  at  various 
periods  of  life,  leads  to  the  conclusion  that  it 
may  sometimes  depend  upon  transient  condi- 
tions affecting  one  or  more  of  the  three  factors 
in  organic  action,  which  do  not  leave  permanent 
and  recognisable  traces  in  the  heart.  As,  how- 
ever, a  large  proportion  of  persistent  cases  occur 
within  the  arterio- sclerotic  period  of  life  after 
the  fifth  decade,  it  is  not  surprising  to  find  that 


Fig.  11. — Arrhytliraia  with  asystole. 


Fifi.  12  — Arrhythmia  witli  quadruplication  of  heart  sounds 
when  recumbent. 


Fig.  13. — Another  of  the  same. 


Fig.  14. — Triplication  of  heart  sounds  in  the  same  patient 
when  erect. 

interstitial  and  myocardial  changes,  fibrosis, 
pigmentation,  fatty  degeneration  of  the  heart, 
together  with  more  general  arterio- sclerosis,  are 
associated  with  many  cases  of  persistent  ar- 
rhythmia. Inasmuch,  however,  as  all  these 
states  may  occur  in  an  aggravated  degree,  and 
with  every  phase  of  cardiac  failure,  without  the 
patient  manifesting  arrhythmical  action  of  the 
heart,  it  follows  that  causes  still  largely  unex- 
plained lie  at  the  bottom  of  the  disordered 
action  of  the  heart. 

Of  the  intimate  pathological  changes  in  car- 
diac innei'vation,  and  in  the  innervation  of  other 
viscera,  little  more  is  at  present  known  than  has 
been  already  mentioned,  but  the  more  system- 
atic examination  of  this  point  after  death,  and 
the  more  regular  examination  of  the  blood  in 
such  cases  during  life,  are  calculated  to  afibrd 
useful  and  much-needed  information.  There 
can  be  little  doubt  that  the  toxins  generated  by 
the  germs  of  such  infectious  diseases  as  influenza 
may  exact  a  morbific  influence  upon  the  visceral 
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innervation,  although  of  a  less  easily  detectable 
character  than  the  gross  neural  changes  met 
with  after  diphtheria. 

Prognosis. — Reflex  and  toxic  arrhythmia  may 
disappear  at  any  age  with  the  disappearance  or 
removal  of  the  cause,  as  likewise  may  the 
arrhythmia  of  cardiac  overstrain  and  general 
exhaustion  when  these  states  arise  in  compara- 
tively young  people  with  a  fair  reserve  of 
recuperative  energy.  The  arrhythmia  of  the 
arterio  -  sclerotic  age  is,  on  the  other  hand, 
usually  persistent  and  progressive,  inducing 
cardiac  dilatation  and  other  evidences  of  cardiac 
failure,  and  tending  to  shorten  the  life  of  the 
patient.  Under  appropriate  treatment,  how- 
ever, much  may  be  done  to  prolong  life  in  these 
cases,  even  when  the  underlying  pathological 
condition  is  in  an  advanced  stage,  and  the  signs 
of  cardiac  failure  well  marked. 

Treatment. — In  this  as  in  other  forms  of  dis- 
ordered cardiac  action  the  removal  or  restraint 
of  sources  of  reflex  irritation  is  indicated.  In 
the  case  of  the  young  these  will  usually  be 
found  to  lie  in  the  gastro-intestinal  tract,  and 
will  be  amenable  to  the  usual  dietetic  and 
medicinal  agents  effectual  in  securing  due  diges- 
tion in  and  evacuation  of  the  canal.  In  other 
cases,  the  treatment  of  a  general  condition  of 
which  the  arrhythmia  is  but  a  symptom,  is 
indicated.  Thus,  in  the  writer's  experience,  a 
case  yielded  to  the  use  of  thyroid  extract  in  the 
case  of  a  lady,  the  subject  of  indistinctly-marked 
myxocdema.  The  gout,  glycosuria,  or  rheumatic 
heart  afTection  associated  with  arrhythmia  calls 
for  treatment  on  recognised  lines,  for  particulars 
of  which  the  reader  is  referred  to  other  portions 
of  this  work. 

If  arrhythmia  be  associated  with  obesity  or 
neurasthenic  conditions  suggestive  of  impaired 
muscular  power,  a  judicious  alternation  of  rest 
and  exercise,  witli  or  without  salt  baths,  on  the 
Nauheira  principle,  may  be  of  much  service.  It 
is,  however,  in  cases  of  arrhythmia  associated 
with  arterio-sclerosis  that  careful  management 
may  eff'ect  much.  In  these  the  Nauheim  system, 
although  often  employed,  is  of  little  service,  and 
not  devoid  of  danger.  These  cases,  in  a  large 
proportion  of  mankind,  need  cardio  -  vascular 
rest,  not  exercise,  but  rest  need  not  be  syno- 
nymous with  absolute  quiescence,  unless  well- 
marked  evidence  of  cardiac  failure  be  present. 
A  regulation  of  the  blood  weight  by  prescribing 
small  and  easily  digestible  meals,  and  the  avoid- 
ance of  more  than  a  minimum  of  alcohol  and 
tobacco,  together  with  gentle  exercise,  may  do 
much  among  the  better  classes  to  promote 
efficient  cardiac  action.  The  question  as  to  the 
advisability  of  absolutely  prohibiting  the  use  of 
tobacco  frequently  arises.  In  the  case  of  those 
who  have  imdeniably  over-smoked  themselves,  it 
may  be  as  necessary  to  do  so  as  it  may  be 
to  absolutely  ])rohibit  the  use  of  alcohol  to  the 
drunkard.    But  the  nde  of  thumb  and  oracular 


prohibition  of  these  articles  may,  in  the  case  of 
those  accustomed  to  their  moderate  use,  do  more 
harm  than  good.  Although  the  will  cannot  in- 
fluence the  heart,  the  emotions  can,  and  a  large 
number  of  people  cannot  reconcile  themselves  to 
the  abandonment  of  these  articles  without  an 
amount  of  subjective  worry,  which  it  is  desirable 
to  avoid  when  the  controlling  influence  of 
mental  calm  is  very  desirable.  The  poor  over- 
worked arterio-sclerotic  patient,  with  arrhythmia, 
on  the  other  hand,  frequently  does  well  while  in 
hospital  on  ordinary  diet,  rest  in  bed,  and  two 
to  three  ounces  of  brandy  daily.  He  needs  feed- 
ing, rest,  and  warmth  to  strengthen  his  heart  and 
to  overcome  his  peripheral  vascular  resistance. 
Among  drugs  in  such  cases,  if  one  be  more 
valuable  than  another,  it  is  mercury,  given 
alone,  or,  if  there  be  evidences  of  cardiac  dilata- 
tion and  failure,  in  combination  with  digitalis. 
Old  masters,  such  as  Stokes  of  Dublin,  knew 
well  the  value  of  this  combination,  and  that 
value  will  be  found  not  to  have  been  exag- 
gerated by  those  who  will  follow  their  directions 
in  the  present  day. 

The  proper  use  of  mercury  in  arterio-sclerosis 
seems,  indeed,  for  a  time  to  have  been  largely  a 
lost  art.  With  the  concurrent  use  of  bland 
unirritating  form  of  food,  and  the  avoidance  of 
acid  condiments  such  as  vinegar,  however,  mer- 
curials may  be  given  for  a  considerable  period 
with  benefit.  In  arterio-sclerotic  cases  with 
arrhythmia  and  cardiac  failure,  the  well-known 
combination  of  blue  pill,  digitalis,  squill,  and 
hyoscyamus,  often  known  as  the  "  Guy's  Pill " 
(but  which  is  really  attributable  to  that  worthy 
physician.  Dr.  Matthew  Baillie,  who  had  no 
connection  with  Guy's  Hospital),  acts  in  many 
instances  with  the  efficacy  of  a  specific.  The 
combination,  indeed,  often  succeeds  when  the 
ingredients  given  separately  fail,  as  Dr.  Baillie 
maintained,  for,  while  the  mercury  relieves  the 
peripheral  resistance  to  the  circulation,  the  digi- 
talis urges  the  weakened  heart  to  more  efficient 
action. 

Heart,  Surgery  of.— As  surgeons 

have  advanced  from  the  surgery  of  the  pleura 
to  the  surgery  of  the  lung,  so  the  advance  has 
now  been  made  from  puncture  or  incision  of  the 
pericardium  to  suture  of  a  wound  of  the  heart, 
and  even  to  ligature  of  a  bleeding  coronary 
artery.  The  necessity  for  such  an  operation 
will  very  seldom  come,  yet  a  surgeon  ought  to 
have  in  his  mind  how  he  would  meet  it. 

To  clear  the  ground,  those  cases  may  be  set 
aside  where  a  needle  or  a  knitting-needle  has 
been  driven  by  accident,  or  in  an  attempt  at 
suicide,  into  the  heart.  In  these  cases  the  rule 
is  clear  and  unmistakable,  that  the  foreign  body 
should  be  at  once  removed.  One  end  of  it  niiiy 
be  felt  under  the  skin ;  or  its  exact  position 
may  be  defined  by  the  X-rays.  Even  though  it 
be  gone  altogether  inside  the  pericardium,  yet 
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it  should  not  be  left  there,  unless  it  be  so  small 
that  it  might  not  be  found  after  incision  of  the 
pericardium.  In  most  of  the  published  cases, 
it  has  not  been  necessary  to  do  more  than  incise 
the  superficial  structures  ;  nor  has  any  serious 
bleeding  followed  the  withdrawal  of  the  foreign 
body. 

Again,  cases  of  gunshot  wound  need  not  here 
be  considered ;  for  though  a  case  of  surgical 
interference  has  been  published  by  Riedel,  and 
another  by  Podrez,  yet  such  an  operation  must 
ever  be  one  of  the  rarest  possibilities  of  surgery; 
nor  did  their  methods  of  procedure  differ  in  any 
material  way  from  those  that  have  been  used  in 
cases  of  punctured  or  incised  wounds  made  with 
a  knife. 

It  is  these  stabs  over  the  heart  that  have 
offered  most  opportui:iity  for  treatment  by  opera- 
tion— the  cases  of  Farina,  Cappelen,  Tassi,  Rehn, 
Parrozani,  and  others.  And,  before  operating, 
the  surgeon  has  to  face  the  fact  that  some  un- 
doubted cases  of  wound  of  the  heart  have  re- 
covered without  operation.  The  older  methods 
of  treatment,  absolute  rest,  without  moving  or 
speaking,  real  "immobilization,"  ice  applied  over 
the  heart,  low  diet,  and  copious  venesection — 
these  methods  did  sometimes  succeed.  Nothing 
but  hourly  watching,  and  seeing  evidence  of 
steadily  increasing  pressure  on  the  heart,  and 
blood  accumulating  in  the  pleura,  and  the 
patient  going  in  spite  of  treatment  from  bad  to 
worse,  justifies  operation. 

In  a  case  of  stab-wound  of  the  heart,  it  is  not 
likely  that  the  surgeon  need  be  afraid  of  wound- 
ing the  pleura.  Practically,  he  may  be  certain 
that  he  will  find  it  already  opened,  and  with 
blood  poured  into  it.  The  internal  mammary 
artery  he  may  find  divided,  or  may  divide  it,  or 
may  not  come  across  it.  The  incision  through 
the  skin  and  the  muscles  has  been  made 
different  ways,  according  to  the  position  of  the 
wound  ;  either  a  long  curved  incision,  or  a  flap. 
The  cartilages  resected  have  been,  in  most  cases, 
either  the  fifth,  or  the  fourth  and  fifth  together. 
And,  by  whatever  method,  the  surgeon  must 
work  freely,  through  a  space  large  enough  to  let 
him  see  what  needs  to  be  done. 

It  has  been  recommended  that  the  wound  in 
the  pleura  should  be  at  once  closed,  and  the 
pleura  pushed  outward,  out  of  the  way.  But, 
in  practice,  the  opposite  has  been  done ;  the 
wound  in  the  pleura  has  been  freely  enlarged, 
the  blood  and  clots  have  been  washed  out  so 
thoroughly  as  the  case  permitted,  and  the  peri- 
cardium has  been  dealt  with  through  the  pleura. 
The  surgeon  has  found  the  wound  of  the  peri- 
cardium, with  blood  running  out  of  it,  has 
enlarged  it,  and  secured  its  edges  with  catch 
forceps. 

There  are,  of  coiu-se,  cases  where  the  peri- 
cardium has  been  opened,  and  no  wound  found 
on  the  heart  (Tassi,  Williams,  Dalton).  In 
Mr.  Mansell  MouUin's   case  {Lancet,  1897,  i. 


314)  the  patient  had  been  kicked  over  the 
heart ;  the  pericardium  was  opened,  found  full 
of  blood,  and  drained,  and  he  made  an  excellent 
recovery.  In  a  few  cases  a  wound  of  the  heart 
has  been  seen,  but  so  small  as  not  to  need  suture. 

In  other  cases  the  wound  has  been  sutured 
with  fine  silk  and  a  fine  curved  needle.  From 
one  to  four  sutures  have  been  placed  ;  and  the 
ends  of  the  first  suture  have  been  lightly  held, 
to  make  it  easier  to  pass  the  next.  Cappelen 
passed,  and  tied,  his  sutures  during  the  systole 
of  the  heart ;  Rehn,  during  its  diastole. 

In  some  cases  the  pericardium  has  been 
drained ;  in  some,  it  has  been  closed  at  once. 
The  hsemothorax  may  give  rise,  many  days 
afterward,  to  the  need  of  an  operation  to  drain 
the  pleura. 

Hea,t.  See  Balneology  (Effects  of  Heat) ; 
Disinfection  {Heat  as  a  Disinfectant) ;  Fcetus 
AND  Ovum,  Development  of  {Temperature  of 
Fcetus) ;  Invalid  Feeding  ;  Medicine,  Forensic 
(Burns,  Heat-Stiffening) ;  Physiology,  Food  and 
Digestion  (Production  and  Elimination  of  Heat) ; 
Sunstroke  ;  Tropics,  Unclassed  Fevers  of 
(Heat  Apoplexy,  Insolation) ;  Ventilation  and 
Warming. 

Hea.t  Fever.    See  Sunstroke. 

Hea.t  i  ng'.  See  Ventilation  and  Warming. 
Hea.t  Stroke.    See  Sunstroke. 

Heberden's  Nodes.— Tubercles  or 

small  hard  knobs  which  develop  on  the 
phalanges  of  the  fingers  in  arthritis  deformans, 
etc.  See  Gout  (Chro7iic  Deforming  Gout,  Nodi 
Digitorum) ;  Joints,  Diseases  of  (Arthritis 
Deformans  sicca) ;  Rheumatism,  Rheumatoid 
Arthritis  (Monoarticular,  Morbid  Anatomy). 

Hebetude- — Dulness  of  intellect  or  men- 
tal obtuseness ;  Hebetudoanimi  is  imbecility. 
See  Mental  Deficiency. 

HebOtomy. — Lateral  section  (by  Gigli's 
wire -saw)  of  the  pubes  for  the  purpose  of 
temporarily  enlarging  the  pelvic  brim  (in  cases 
of  contracted  pelvis)  to  allow  of  the  passage  of 
the  foetal  head  and  trunk  ;  the  term  is  derived 
from  the  Greek  "Hf^yj,  Hebe,  the  pubes  being 
the  bone  of  Hebe ;  the  operation  was  revived 
by  Gigii  of  Florence  in  1902  ;  pubiotomy  or 
pubotomy.  See  Labour,  Operations,  Sym- 
physiotomy. 

Hectic  Fever. — A  condition  in  which 
the  temperature  rises  daily  (in  the  afternoon 
and  evening)  to  104°  or  105°  F.,  and  is  sub- 
normal in  the  morning ;  it  is  associated  with 
suppuration,  tuberculosis,  etc.  See  Suppuration 
(Acute  Circumscribed  Abscess,  Clinical  Features, 
Constitutional,  Pyrexia,  Hectic). 
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Hedona.1. — A  derivative  of  lire  thane, 
methyl-propyl-carbinol-urethan ;  used  in  doses 
of  15  to  45  grains  as  a  hypnotic  and  analgesic  ; 
it  was  discovered  by  Dreser  in  1889;  and  it 
has  been  employed  in  insomnia,  in  chorea,  and 
before  the  inhalation  of  chloroform  (in  order  to 
lessen  the  amount  of  chloroform  necessary  to 
produce  anaesthesia). 

Hedonism. — "Mental  eccentricity  char- 
acterised by  the  following  of  some  special  pursuit 
in  an  unreasoning  manner  "  {Hack  Tuke). 

Heel- Jerk. — The  Achilles -tendon -phe- 
nomenon, elicited  by  tapping  the  tightly-stretched 
tendo  Achillis. 

Hegrar'S  Dilators.— A  series  of  gradu- 
ated rubber  (or  metal)  rods,  used  for  dilating 
the  cervix  uteri.  See  Curettage  ;  GYNyECOLOGY, 
Diagnosis  in  [Cervical  Dilators). 

Hegar'S  Sigfn.  —  This  sign  of  early 
pregnancy  is  elicited  by  bimanual  examination 
of  the  uterus,  two  fingers  of  one  hand  being 
in  the  vagina  and  the  other  hand  over  the 
abdomen,  or  one  finger  being  in  the  rectum 
and  the  thumb  in  the  vagina ;  the  marked 
softening  of  the  lower  uterine  segment  gives 
to  the  examining  fingers  the  sensation  as  if 
the  cervix  and  the  body  of  the  uterus  were 
detached  from  each  other.  See  Pregnancy, 
Diagnosis  (Softening  of  the  Lower  Uterine 
Segment). 

Hehner's  Formula. — A  means  of 

calculating  the  amount  of  fat  in  milk  from 
the  specific  gravity  and  total  solids.  The 
formula  is  as  follows :  F  =  -86  TS  -  -22  G 
(F  =  fat,  TS  =  total  solids  and  G  =  specific 
gravity  -  1000). 

Heig^ht  and  Weig^ht.  See  Children, 
Development  of  ( Weight  and  Length) ;  F(Etus 
AND  Ovum,  Development  of  (Length  and 
Weight) ;  Life  Insurance  (Height  and  Weight 
in  Adidt). 

Helaiin.  —  Helalin  is  stated  to  be  the 
active  j^irinciple  of  Collinsonia  canadensis ;  it 
possesses  a  sedative  effect  on  mucous  mem- 
brane, especially  those  of  the  urinary  and 
gastro-intestinal  tract  (e.g.  in  cases  of  gonor- 
rhoea, cystitis,  renal  and  biliary  colic) ;  the  dose 
is  1  drachm  of  the  concentrated  solutions 
prepared  by  Messrs.  Oppenheimer. 

HeICO-. — In  compound  words  helco-  (Gr. 
(Xkos,  an  ulcer)  means  relating  to  an  ulcer; 
thus  helcology  means  the  science  of  the  pathology 
of  ulcers,  helcosis  ulceration,  and  helcostaphylorna 
ulcerative  staphyloma. 

Helcosoma  Tropicum.— A  proto- 

zoon  organism  found  in  the  Delhi  sore  by  J. 
H.  Wright  of  Boston  (1904). 


Helen  in. — A  volatile  oil  (C^HgO),  obtained 
by  distillation  from  Elecampane  root  (Inula 
Helenium),  and  possessing  antiseptic  properties. 

Helensburgfh.  See  Therapeutics, 
Health  Resorts  (Scottish). 

Heliotherapy. — The  use  of  the  sun's 
rays  in  the  treatment  of  disease  (e.g.  in  laryn- 
geal tuberculosis). 

Helix. — The  outer  border  of  the  external 
ear  (Gr.  e'At^,  a  spiral)  or  any  spiral  structure  ; 
helicoid  means  of  a  spiral  form. 

Hellebore.— The  Black  Hellebore  (Helle- 
borus  niger)  or  Christmas  Rose  and  the  Green 
Hellebore  (IlellehorxLS  mridis)  both  contain  crys- 
talline glucosides,  named  Helleborin  (Cgi;H4.20,;) 
and  Helleborein  (^■2(^iS'-\')  '  poisonous 
alkaloid  veratrine  (Cg^HjgNOjj)  occurs  in  White 
Hellebore  (  Veratrum  album).  See  Toxicology 
(Alkaloids,  Hellehore). 

Heller's  Tests.  See  Urine,  Patho- 
logical Changes  in  (Albumimiria) ;  Urine, 
Pathological  Changes  in  (Hemoglobinuria). 

Hellopia.  See  Balneology  (Greece,  Sul- 
phurous Thermal  Springs). 

Hel Iyer's  Trap. — A  ventilating  and  in- 
tercepting trap  used  in  drainage ;  there  is  also 
a  grease-intercepting  tank  called  "  Hellyer's." 

Helmholtz  Theory.  Accommoda- 
tion (Theories,  Helmholtz)  ;  Iris  and  Ciliary 
Bodies  (Physiology,  Mechanism  for  Accommoda- 
tion). 

Helminth. — An  intestinal  worm,  helmin- 
thiasis being  the  condition  of  being  invested 
by  such  worms.  See  Parasites  (Helminths)  ; 
Leucocytosis  (Eosinophile). 

Helmitol.  —  The  anhydro  -  methylene 
citrate  of  hexa-methylene-tetramine ;  it  has 
been  used  as  a  urinary  disinfectant  and  anti- 
septic in  cases  of  gonorrhoea,  cystitis,  etc.,  in 
doses  of  15  grains  thrice  daily ;  it  has  also  been 
recommended  in  scarlet  fever  as  a  prophylactic 
to  prevent  renal  complications ;  it  contains 
urotropin. 

HelOUan-leS-BainS.  See  Balneology 
(Africa,  Egypt)  ;  Mineral  Waters  (Sulphur 
Waters). 

Helvella  Esculenta.  See  Toxi- 
cology (Food-Stuffs,  Fungi). 

HemaboloidS. — A  proprietary  prepara- 
tion, described  as  containing  a  synthetically- 
prepared  true  organic  iron  compovmd,  nutrient 
albuminoids,  the  hematinic  principle  of  bone 
marrow,  and  nuclein ;  it  is  recommended  (in 
doses  of  half  an  ounce  after  food)  for  the 
purpose  of  increasing  the  number  of  red  cells  in 
the  blood  and  the  percentage  of  hsemoglobin. 
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Hemeralopia. — Night-blindness,  or  in- 
ability to  see  in  insufficient  light  (twilight)  or 
at  night.  This  is  the  ordinary  non-etymological 
meaning  of  the  word  (regarding  it  as  synony- 
mous with  nyctalopia),  but  the  correct  significa- 
tion on  etymological  grounds  is  day-blindness, 
or  inability  to  see  objects  in  daylight  or  in 
strong  light,  with  ability  to  see  them  in  twilight. 
The  latter  is  the  sense  understood  iu  the 
Nomenclature  of  Diseases  (London  1906),  and  in 
Murray's  JSfeiv  English  Dictionary.  See  Choroid, 
Diseases  of  {Congenital  Affections,  Albinism) ; 
Iris  and  Ciliary  Bodies  {Congenital  Abnor- 
malities of  Iris) ;  Skin,  Pigmentary  Affections 
of  {Disappearance  of  3fela7iin,  Albinism). 

Hemeraphonia.— Loss  of  voice  during 

the  daytime  ;  usually  hysterical. 

Hemiacephaly.   See  Hemicephaly. 

He  mi  achromatopsia.  See  Vision, 
Field  of  {Hemianopia). 

Hemialbumln.  —  A  constituent  part 
of  albumin  thought  to  be  changed  into  hemi- 
albumose  during  digestion ;  it  may  be  found 
in  the  urine.  See  Digestion  and  Metabolism 
{Metabolism  of  Proteids). 

Hemialg^ia. — Fain  situated  on  one  side 
only ;  unilateral  pain. 

Hemianaesthesia.  —  Unilateral  in- 
sensibility or  aufEsthesia,  met  with  in  cerebral 
haemorrhage  (on  the  opposite  side  from  the 
lesion),  in  unilateral  cord  lesions,  and  in  hysteria. 
See  Brain,  Affections  of  Blood  -  Vessels 
{Haemorrhage,  Localising  Phenomena) ;  Brain, 
Tumours  of  {Localising  Phenomena,  Sensory) ; 
Chorea  {Symptoms,  Sensory) ;  Hysteria  {Sen- 
sory Disorders,  Atuesthesia). 

Hem iartopia.  See  Amblyopia  ( Varieties, 
Due  to  Changes  in  the  Optic  Nerve) ;  Brain, 
Physiology  of  {Sensory  Centres,  Sight,  Homony- 
mous Hemianopia) ;  Brain,  Affections  of  Blood- 
vessels {Hcemorrhage,  Symptoms) ;  Retina  and 
Optic  Nerve  {Optic  Nerve,  Anatomy  and  Physi- 
ology) ;  Vision,  Field  op  {Hemianopia). 

Hemianopsia.  See  Auditory  Nerve 
and  Labyrinth  {Localisation  of  Lesion  produc- 
ing Nerve  Deaf  ness) ;  Brain,  Affections  of 
Blood-Vessels  {Paralysis  ivith  Sensory  Disturb- 
ances) ;  Brain,  Tumours  of  {Localising  Syrn- 
ptoms,  Sight) ;  Hemiplegia.  See  also  Hemianopia 
and  its  Ckoss-References. 

Hemianosmia.  —  Unilateral  loss  of 
smell.    See  Nose,  Nasal  Neuroses  {Anosmia). 

HemiathetOSiS.  — Athetosis  affecting 
one-half  of  the  body.    See  Athetosis. 

Hemiatrophy.  —  Unilateral  atrophy. 


See  Facial  Hemiatrophy  ;  Cheek,  Fissure  of 
{Associated  Malformations). 

Hemicephal y . — Anencephalus  {q.v.). 

Hemichorea.  —  Chorea  affecting  only 
one  side  of  the  body.  See  Chorea  {Symptoms) ; 
Brain,  Inflammations  {Encephalitis,  Sequelae). 

Hemic  rani  a.  —  Unilateral  headache  or 
migraine.  See  Indigestion  {Special  Forms, 
Hemicrania). 

Hemicraniectomy.  —  The  exposure 

of  one-half  of  the  brain  by  dividing  the  vault  of 
the  skull  near  the  middle  line  and  pressing  the 
side  outwards  (Doyen). 

Hemidesmi  Radix.  — The  root  of 

Hernidesmus  indicus  or  Indian  Sarsaparilla ;  it 
is  used  for  the  same  purposes  as  sarsaparilla ;  it 
contains  tannin  and  hemidesmic  acid  (the  sup- 
posed active  principle) ;  its  preparation  {Syrupus 
Hemidesmi)  is  given  in  doses  of  ^  to  1  fl.  dr. ; 
but  it  is  not  generally  regarded  as  having  any 
marked  pharmacological  action. 

HemidiaphoresiS.  —  Unilateral  per- 
spiration. 

Hem ignath US.— Congenital  absence  of 
one-half  of  the  lower  jaw. 

Hemihypertrophy.  —Unilateral  over- 
growth, or  hypertrophy  limited  to  one  side  of 
the  body.  See  Facial  Hemihypertrophy  ; 
Head  {Symmetry,  Hemihypertrophy) ;  Hyper- 
trophy. 

Hemimeius. — The  teratological  type  in 
which  one  or  more  of  the  four  extremities  ends 
in  a  more  or  less  tapering  point  or  stump 
resembling  that  left  after  an  amputation.  See 
Teratology. 

HemimyocionuS.  — A  un  ilateral  clonic 
convulsion  of  the  body. 

Hemiopia. — Loss  of  vision  over  one-half 
of  the  retina  ;  hemianopsia.  See  Pupil  {Nervous 
Mechanism,  Hemiopic  Pupil  of  Wernicke). 

Hemipag'US.  —  Twins  united  by  the 
heads  and  thoraces,  having  two  faces,  more  or 
less  incomplete,  which  are  united  laterally,  and 
are  turned  more  or  less  from  the  abdominal 
aspect ;  diprosopus  monopedius.  {See  Ballan- 
tyne's  Antenatal  Pathology,  ii.  632). 

Hemipieg^ia. 

Vario7is  Forms  of  .  .  .  .  .166 
Cotulition  at  its  onset  .  .  •  .166 
Infantile  Hemiplegia  .        .  .170 

Condition  in  long-standing  Cases  .  170 

See  also  Aneurysm  {Neck,  Common  Carotid, 
Pressure  Symptoms)  ;  Aphasia  ;  Athetosis 
{Etiology) ;  Brain,  Affections  op  Blood-Vessels 
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{Cerebral  Embolism,  Thrombosis,  Hemiplegia, 
Alternate  Hemiplegia) ;  Brain,  Tumours  of 
{Diagnosis  of  position  of  Tumour) ;  Brain, 
Cerebellum,  Affections  of  {Hcemorrhage) ; 
Diphtheria  {Complications,  Paralysis) ;  Eclamp- 
sia {Diagnosis,  Cov^ilications) ;  Heart,  Myo- 
cardium AND  Endocardium,  Affections  of 
{Hymp>t07)iatology,  Cerebral  Symptoms);  Joints, 
Diseases  of  {Associated  tvith  Lesions  of  the 
Nervous  System) ;  Malingering  {JVervotis  Dis- 
eases, Hemiplegia) ;  Measles  {Complications, 
Hemiplegia) ;  Meningitis,  Epidemic  Cerebro- 
spinal {Symjdoms,  Nervous,  Paralysis) ;  Neur- 
asthenia {Symptomatology) ;  Ocular  Muscles, 
Affectionsof {Paralysis) ;  Osteo-Arthropathies 
{Mode  of  Production ;)  Paralysis  {Infantile 
Hemiplegia);  Paralysis  {Pseudo- Bulbar  Para- 
lysis, Double  Hemiplegia) ;  Typhoid  Fever 
{Complications  and  Sequelm,  Nervous  System). 

Whatever  objection  may  be  raised  to  the  name 
hemiplegia  it  is  so  widely  used,  and  so  easily 
understood,  that  no  substitute,  even  were  such 
forthcoming,  is  likely  to  displace  it.  By  the 
term  is  understood  a  paralytic  affection  of  the 
whole  of  one  side  of  the  body,  with  or  without 
involvement  of  sensation,  and  clinical  varieties 
of  the  ordinary  condition  depend  upon  the  rela- 
tive degree  of  the  paralysis  in  the  different  parts 
of  the  affected  side.  Thus  there  is  a  condition 
in  which  the  arm  on  the  paralysed  side  is  more 
affected  than  the  leg ;  another  in  which  the  leg 
is  more  affected  than  the  arm ;  another  in  which 
aphasia  is  superadded  to  the  paralysis ;  another 
in  which  one  half  of  each  retina  is  also  affected, 
giving  rise  to  a  condition  of  hemianopsia,  and 
another  in  which  the  cranial  nerves  may  be 
involved.  These  varieties  depend  upon  the 
position  in  which  the  lesion  causing  the  para- 
lysis is  situated. 

Other  varieties  of  hemiplegia  are  denoted  by 
a  descriptive  title  prefixed  to  them.  Thus 
crossed  hemiplegia  (also  called  alternate  hemi- 
plegia) is  a  variety  in  which  one  side  of  the 
face  (and  perhaps  also  the  external  rectus 
muscle  and  also  the  sensation  of  one  side  of  the 
face)  is  affected  while  the  limbs  on  the  opp)osite 
side  are  paralysed  (see  vol.  i.  p.  496).  Double 
hemiplegia  (also  known  as  psextdo-bnlbar  para- 
lysis) describes  a  A'ariety  in  which  there  is 
evidence  of  paralysis  on  each  side  of  the  body, 
the  result  of  a  lesion  on  each  side  of  the  cere- 
brum, or  it  may  be  of  the  pons,  and  the  alter- 
native name  is  used  because  of  the  close  resem- 
blance in  the  clinical  characteristics  of  such 
cases  to  those  of  cases  of  degenerative  affection 
of  the  nuclei  of  the  bulb — cases  of  true  bulbar 
paralysis.  There  is  also  a  condition  known  as 
hysterical  or  functional  hemiplegia,  but  the 
(jualifying  adjective  does  not  imply  any  marked 
difference  in  the  characters  of  the  paralysis  so 
much  as  in  its  originating  conditions.  The 
variety  known  as  infantile  hemiplegia,  so  far  as 


the  paralysis  both  in  its  extent  and  distribution 
is  concerned,  does  not  differ  in  any  important 
essential  from  the  adult  type,  but  does  differ  in 
the  time  of  onset,  probably  also  in  the  nature  of 
the  lesion  underlying  it,  and  in  having  certain 
other  symptoms  associated  with  the  paralysis. 

In  this  article  it  is  proposed  to  consider  the 
condition  of  hemiplegia  as  it  manifests  itself 
clinically  in  an  adult — (1)  at  the  onset  of  the 
affection,  (2)  when  the  paralysis  has  become 
well  defined  in  all  its  symptoms ;  and  also  the 
condition  as  it  occurs  in  children — the  so-called 
infantile  hemiplegia  just  alluded  to — differing 
in  certain  important  particulars  from  the  con- 
dition in  the  adult. 

(i.)  The  Condition  in  a  case  of  Hemiplegia  at 
its  onset. — When  the  patient  is  seen  the  history 
of  the  mode  of  onset  is  of  importance,  not  only 
as  to  the  nature  of  the  lesion  but  also  in  refer- 
ence to  prognosis  and  treatment.  Frequently 
the  account  given  is  that  the  paralysis  has 
occurred  during  sleep,  although  this  is  often 
difficult  to  verify.  Not  uncommonly  the  weak- 
ness has  only  become  obvious  when  the  patient 
gets  out  of  bed,  not  aware  of  the  paralysis,  and 
then  the  history  obtained  is  to  the  effect  that 
the  patient  fell  down  and  at  once  became 
paralysed,  the  true  sequence  of  events  being 
that  the  patient  was  already  paralysed  and  fell 
down  in  consequence  of  the  unilateral  weakness. 
Such  a  patient  when  first  seen  is  quite  conscious 
and  is  paralysed  on  one  or  other  side.  The 
arm  in  the  great  majority  of  cases  is  more 
af?'ected  than  the  leg,  and  hangs  usually  limp 
and  useless  by  the  patient's  side.  In  a  case 
with  such  a  history  there  is  frequently  no 
rigidity,  and  the  deep  reflexes  may  be  normal 
at  first  or  even  diminished.  In  tlie  paralysed 
limbs  it  is  found  that  the  most  highly-developed 
movements  are  those  that  have  suffered  most. 
Thus  the  fingers  may  be  completely  motionless 
while  fair  power  can  be  exerted  at  the  shoulder 
and  elbow  and  even  at  the  wrist.  Occasionally 
it  is  found  that  the  shoulder  is  much  affected, 
and  then  the  hand  may  not  be  completely 
paralysed,  but  even  in  such  a  case  it  is  always 
found  to  be  considerably  impaired  in  its  move- 
ments. In  the  lower  limb  the  foot  does  not 
necessarily  suffer  most,  and  indeed  the  hip 
movements  may  be  most  interfered  with. 

In  certain  cases  of  hemiplegia,  however,  as 
already  stated,  the  leg  is  more  affected  than 
the  arm.  This  is  due  to  a  difference  in  the 
position  of  the  lesion  in  the  brain,  not  to  any 
difference  in  its  character, — the  lesion  being  in 
such  a  case  so  situated  as  to  affect  more  the  leg 
centre  in  the  cortex  or  the  leg  fibres  in  the 
white  substance  or  in  the  internal  capsule,  than 
the  corresponding  structures  for  the  iipper  limb. 
But  on  account  of  the  fact  that  the  leg  is  repre- 
sented on  each  side  of  the  brain — is  bilaterally 
represented,  to  use  the  ordinary  phrase — in  a 
much  greater  degree  than  the  arm,  the  paralysis 
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of  the  leg,  even  in  such  a  case  as  that  now  re- 
ferred to,  is  never  so  complete  as  is  the  paralysis 
of  the  arm  in  an  ordinary  case.  Thus  it  is  rare 
to  find  in  a  case  of  this  kind  complete  abolition 
of  all  movement  in  the  leg,  while  it  is  not  at  all 
uncommon  to  find  in  a  case  in  which  the  upper 
limb  has  suffered  most  that  the  arm  is  all  but 
completel)^  paralysed. 

Besides  the  affection  of  the  Umbs,  that  of  the 
face  may  be  obvious  or  may  have  to  be  care- 
fully looked  for.  The  lower  part  of  the  face 
suffers  more  than  the  upper,  the  reason  being 
that  the  movements  of  the  upper  part  of  the 
face  on  the  two  sides  are  much  more  closely 
associated  in  their  movements  than  those  of  the 
lower  part  of  the  face,  and  consequently  they 
are  represented  in  a  correspondingly  greater 
degree  on  the  same  side  of  the  brain.  Thus 
there  may  be,  indeed  there  usually  is,  distinct 
failure  of  ability  to  raise  the  upper  lip  on  the 
affected  side  in  any  attempt  to  show  the  teeth, 
while  there  may  be  no  appreciable  difference  in 
the  two  sides  when  an  attempt  is  made  to 
wrinkle  the  forehead.  The  tongue  is  deflected 
to  the  paralysed  side  when  protruded,  the 
stronger  muscles  of  the  healthy  side  pushing  it 
towards  the  weak  side  of  the  body. 

The  trunk  muscles  also  suffer,  but  this  is 
only  seen,  as  a  rule,  on  forced  movement,  the 
reason  again  being  that  the  muscles  of  the  one 
side  are  very  closely  associated  in  their  habitual 
movements  with  those  of  the  opposite  side, 
and  are  consequently  represented  on  each  side 
of  the  brain,  and  therefore  suffer  comparatively 
little  in  a  unilateral  lesion.  But  a  curious  and 
important  fact  has  been  pointed  out  by  Dr. 
Hughlings  Jackson,  viz.,  that  in  quiet  respira- 
tion the  movement  of  the  paralysed  side  of  the 
chest  may  be  greater  than  that  of  the  opposite 
side,  while  in  voluntary  respiration  the  side  on 
which  paralysis  is  present  moves  less  than  the 
other  side. 

Such,  then,  are  the  chief  motor  symptoms 
which  are  found  in  a  case  of  this  nature  as  it 
comes  before  the  observer  in  an  early  stage, 
and  the  lesion  causing  such  a  condition  may  be 
situated  in  the  cortex,  underneath  this,  or  in 
the  internal  capsule,  crus,  or  pons.  There  may, 
however,  be  other  conditions  present.  Thus 
marked  impairment  of  sensation  may  coexist 
with  the  unilateral  motor  impairment — a  con- 
dition pointing  almost  invariably  to  a  lesion  in 
the  posterior  part  of  the  internal  capsule  where 
the  sensory  fibres  from  the  whole  of  the  oppo- 
site side  of  the  body  are  transmitted  to  their 
still  somewhat  obscure  termination  in  the  cere- 
brum. In  such  a  condition  it  is  not  unusual 
to  find  the  leg  more  affected  than  the  arm, 
because  of  the  closer  proximity  in  this  part  of 
the  fibres  subserving  the  leg  movements  to 
those  subserving  sensation.  For  a  similar 
reason,  when  sensation  is  found  to  be  impaired, 
the  visxial  condition  should  be  carefully  ex- 


amined, for  as  the  fibres  of  the  optic  radiation 
run  very  near  the  spot  at  which  such  a  lesion 
would  exist,  hemianopsia  as  a  result  of  damage 
to  them  may,  and  frequently  does,  coexist  with 
sensory  impairment. 

Such,  then,  is  the  usual  condition  as  regards 
distribution  and  character  of  paralysis  in  a  case 
of  ordinary  hemiplegia  at  the  onset. 

In  a  certain  number  of  cases,  however,  the 
face,  instead  of  being  affected  on  the  same  side 
as  the  body,  is  paralysed  on  the  opposite  side. 
This  is  due  to  the  fact  that  the  lesion  causing 
the  paralysis  is  so  situated  as  to  affect  the 
facial  fibres  heloiv  the  nucleus,  and  therefore  on 
the  same  side  as  that  of  the  face  to  which  they 
are  distributed.  Such  a  lesion,  however,  being- 
situated  above  the  decussation  of  the  pyramids, 
will  naturally  cause  paralysis  of  the  limbs  and 
body  of  the  opposite  side.  This  position  of  the 
lesion  accounts  not  only  for  this  so-called 
"  crossed "  paralysis,  but  it  also  accounts  for 
certain  features  in  the  characters  of  the  facial 
paralysis  and  for  some  associated  paralysis. 
Thus,  in  such  a  lesion  the  upper  part  of  the 
face  is  more  affected  than  in  cases  of  ordinary 
hemiplegia — the  paralysis  appi'oaching  closely 
in  type  to  the  ordinary  type  of  facial  paralysis 
resulting  from  an  affection  of  the  facial  nerve  {see 
"  Facial  Nerve,  Paralysis  of  ").  Then,  also,  in  such 
cases  there  is  usually  associated  with  the  facial 
paralysis  an  affection  of  the  sixth  nerve,  caus- 
ing paralysis  of  the  external  rectus  muscle  of 
the  eye  on  the  same  side.  The  close  proximity 
of  the  sixth  nerve  nucleus  to  the  facial  in  the 
pons  will  explain  this  as  well  as  an  occasional 
involvement  of  the  sensation  of  the  face — from 
affection  of  the  fifth  nerve.  Another  form  of 
crossed  hemiplegia  is  also  met  with  in  which 
the  functions  of  the  third  nerve  are  interfered 
with  on  one  side  and  of  the  face  and  of  the 
limbs  on  the  opposite  side.  Such  a  condition 
can  only  result  from  a  lesion — if  there  be  a 
single  lesion — in  the  crus  cerebri,  where  the 
motor  tract  for  the  opposite  side  of  the  body 
and  the  third  nerve  of  the  same  side  are  in  close 
apposition. 

A  lesion  also  just  above  the  decussation  of 
the  pyramids  affecting  the  hypoglossal  nerve 
for  one  side  and  the  motor  tracts  of  the  other, 
may  cause  paralysis  of  the  limbs  on  one  side, 
and  of  the  tongue  on  the  opposite  side,  without 
any  associated  affection  of  the  face.  Such  a 
lesion,  however,  is  rare,  and  would  almost  cer- 
tainly prove  fatal  on  account  of  its  proximity  to 
vital  structures  in  the  bulb. 

Reference  has  been  made  only  so  far  to  a 
condition  of  hemiplegia,  commencing  with  little 
if  any  impairment  of  consciousness.  Such  a 
condition  is  usually  the  result  of  blocking  of  a 
small  artery,  although  at  first  the  dynamic 
effect  of  such  a  lesion  may  extend  much  beyond 
the  area  supplied  by  the  occluded  vessel,  and  so 
the  initial  paralysis  be  much  more  severe  and 
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extensive  than  it  is  ultimately.  There  may, 
however,  in  another  class  of  cases  be  grave 
interference  with  consciousness  at  the  onset,  or 
even  profound  coma ;  and  although  all  that  has 
been  said  as  to  the  character  and  distribution 
of  the  paralysis  in  a  case  of  hemiplegia  coming 
on  without  initial  loss  of  consciousness  is  equally 
true  of  a  case  in  which  consciousness  is  lost  at 
the  onset,  after  consciousness  has  been  restored, 
something  must  be  said  as  to  the  initial  con- 
dition in  such  a  case,  as  it  not  infreqiiently 
renders  the  diagnosis  considerably  more  diffi- 
cult. The  three  most  common  causes  of 
hemiplegia  are — blocking  of  vessels  by  throm- 
bosis, blocking  by  embolism,  or  the  rupture  of 
vessels.  The  conditions  associated  with  the 
onset  of  the  first  have  already  been  alluded  to. 
Hemiplegia  resulting  from  embolism  is  sudden 
in  its  onset.  It  may  be  unattended  by  loss  of 
consciousness,  and  may  very  quickly  pass  off ; 
or  it  may  result  in  profound  loss  of  conscious- 
ness lasting  for  hours  at  least,  and  convulsions 
may  occur  at  the  onset  and  be  repeated  during 
the  unconsciousness.  The  character  of  the 
paralysis  may  be  difficult  to  recognise  during 
the  unconsciousness.  The  whole  condition  of 
the  patient  may  be  one  of  apparently  flaccid 
paralysis,  but  if  careful  watch  is  kept,  the  occa- 
sional voluntary  movement  of  a  limb  on  one 
side  and  the  complete  absence  of  any  move- 
ment in  those  of  the  opposite  side,  may  indicate 
the  nature  of  the  illness.  Occasionally  also 
there  is  considerable  restlessness  on  the  part  of 
the  patient,  especially  in  cases  of  septic  emboli, 
and  on  careful  observation  the  absence  of  move- 
ment on  one  side  may  be  detected.  The  knee- 
jerks  may  be  completely  lost,  they  will  prob- 
ably be  so  if  the  coma  is  profound,  and  deglu- 
tition may  be  interfered  with  as  well  as  the 
action  of  the  bladder  and  rectum.  After  the 
unconsciousness  has  passed  of — although  it  must 
be  remembered  that  it  does  not  always  do  so — 
the  condition  of  paralysis  will  be  such  as  has 
already  been  described,  and  the  position  of  the 
lesion  will  be  determined  from  a  consideration 
of  the  facts  already  mentioned. 

A  condition  of  cerebral  haemorrhage  causing 
hemiplegia  may  have  been  preceded  for  some 
time  by  headache.  On  the  other  hand,  it  may 
occur  suddenly  when  a  patient  is  feehng  parti- 
cularly well.  Consciousness  may  be  lost  at  once, 
and  a  condition  of  jsrofound  coma  supervene. 
Or  the  loss  of  consciousness  may  be  slow,  taking 
a  few  minutes  or  even,  in  the  so-called  "m- 
</ravescent  apoplexy,'^  a  few  hours.  When  con- 
sciousness is  lost  at  once,  and  profound  coma 
comes  on,  the  hajmorrhage  is  probably  into  the 
ventricle,  and  it  may  be  difficult  to  detect  the 
signs  of  the  unilaterality  of  the  lesion.  If  con- 
sciousness be  slowly  lost,  the  unilateral  weak- 
ness will  probably  be  distinct  before  the  onset 
of  unconsciousness,  and  when  this  comes  on  the 
one-sided  nature  of  the  paralysis  may  become 


somewhat  masked.  During  unconsciousness 
marked  deviation  of  the  eyes  may  be  observed, 
there  is  iisually  difficulty  in  swallowing,  and 
there  may  be  retention  or  incontinence  of  urine, 
and  loss  of  control  over  the  rectum.  The  skin 
usually  assumes  a  greasy  moistness,  and  trophic 
changes  over  points  of  pressure  may  occur 
rapidly.  The  unconsciousness  may  deepen  to 
death,  or  there  may  be  recovery,  consciousness 
becoming  restored  after  several  days.  When 
this  happens  there  is  not  infrequently  intense 
headache  which  is  distressing  and  often  in- 
tractable. The  condition  of  paralysis  is  then 
recognisable,  and  its  characters  answer  to  those 
already  described. 

The  prognosis  in  any  case  of  hemiplegia  in 
the  early  stages  is  beset  with  difficulties.  In 
cases  of  embolic  hemiplegia,  if  not  very  severe 
and  occurring  in  young  adults,  it  is  often  possible 
to  predict  a  speedy  recovery.  But  it  must 
always  be  remembered  that  the  condition  caus- 
ing the  embolism  if  it  still  persist  may  give  rise 
to  a  second  one,  sooner  or  later.  The  writer 
has  known  a  patient  three  days  after  an  attack 
of  embolic  hemiplegia  from  which  he  had  re- 
covered, have  another  attack  from  which  recovery 
was  only  partial.  And  in  many  cases  the  re- 
covery is  but  slight,  and  a  condition  of  con- 
siderable paralysis  remains  permanently.  Of 
cases  of  hsemorrhagic  hemiplegia  the  prognosis 
as  regards  life  is  good  after  the  first  fortnight, 
and  a  certain  degree  of  recovery  can  always  be 
predicted.  In  the  first  fortnight,  however,  the 
patient  is  in  imminent  danger  of  death,  either 
as  a  result  of  changes  occurring  around  the  first 
hcfimorrhage,  or  because  of  the  occurrence  of  a 
second.  And  as  the  vascidar  and  other  con- 
ditions underlying  the  haemorrhage  still  persist, 
a  second  haemorrhage  in  the  near  future  is 
almost  inevitable.  In  cases  of  thrombosis,  due 
to  senile  atheroma,  there  is  not,  as  a  rule,  an 
extension  of  the  blocking,  but  recovery,  partial 
it  is  true,  but  often  considerable,  takes  place. 
The  recovery  in  the  first  few  days  is  often 
marked,  probably,  however,  because  much  of 
the  paralysis  at  first  was  dynamic  in  origin 
and  not  the  result  of  actual  structural  change. 
After  that  recovery  is  slower,  and  is  never  com- 
plete. If  the  thi'ombosis  occur  in  vessels,  the 
seat  of  syphilitic  endarteritis,  or  from  blood 
states,  such  as  are  met  with  during  pregnancy 
or  the  puerperium,  complete  recovery  is  not  to 
be  looked  for.  If  the  paralysis  be  the  result  of 
tumour  or  abscess,  the  degree  of  recovery  de- 
pends upon  the  removability  of  the  abscess  or 
tumour  by  surgical  or  other  means. 

The  pathological  conditions  underlying  the 
paralysis  and  the  differential  diagnosis  and 
treatment  of  these  different  conditions  will  be 
found  described  in  the  diseases  of  brain  vessels 
(see  "  Brain,"  vol.  i.). 

(ii.)  It  will  now  be  well  to  consider  the  con- 
dition of  hemiplegia  as  it  is  met  with  in  a 
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patient  some  months  after  the  onset  of  the  con- 
dition. Whatever  may  liave  been  the  nature 
of  the  initial  lesion  the  subsequent  condition  is 
the  same. 

Motor  Symptoms. —  There  is,  in  the  ordinary 
case,  weakness  of  the  whole  of  one  side  of  the 
body — the  face,  arm,  and  leg  being  most  ob- 
viously affected,  although  the  trunk  muscles 
also  suffer.  It  may  just  be  mentioned  here 
that  although  the  more  distinct  weakness  is  of 
one  side,  the  other  side  is  also  affected,  but  in 
a  much  slighter  and  less  noticeable  way.  The 
lower  part  of  the  face  suffers  most,  and  there  is 
an  obliteration  of  the  naso-labial  fold  and  dis- 
tinct drooping  of  the  upper  lip  on  an  attempt 
at  showing  the  teeth.  The  tongue  is  protruded 
towards  the  paralysed  side.  The  arm  is  much 
less  helpless  than  at  the  onset  of  the  paralysis, 
but  there  is  more  movement  at  the  shoulder 
and  elbow  than  at  the  wrist  or  in  the  hand, 
although  this  is  sometimes  obscured  by  the 
presence  of  adhesions  at  the  shoulder,  consider- 
ably limiting  movement  there.  The  whole  arm 
is  stiff,  or,  to  use  the  ordinary  term,  rigid,  but 
this  rigidity  can  at  first  be  overcome,  although 
later,  through  contractions  taking  place,  struc- 
tural alterations  at  the  joints  and  in  the  muscles 
make  even  passive  movements  restricted  and 
difficult.  There  is  in  the  ordinary  case  much 
more  affection  of  the  finger  movements  than 
of  any  others.  The  leg  is  similarly  affected, 
although  in  less  degree.  The  rigidity,  however, 
is  distinct.  In  some  cases  of  hemiplegia,  as  has 
already  been  said,  the  leg  is  more  affected  than 
the  arm,  and  in  such  a  case  there  is  inability  to 
walk  for  a  long  time  even  after  a  fair  degree  of 
power  is  present  in  the  arm  and  even  in  the 
hand ;  yet  in  such  a  case,  no  doubt  because  of 
the  bilateral  representation  of  leg  movement  in 
the  brain,  recovery  in  the  leg  usually  proceeds 
to  such  a  stage  as  to  permit  walking. 

The  reflexes  may  be  alluded  to.  In  the  leg 
there  is  usually  ankle  clonus  and  the  knee-jerk 
is  exaggerated,  and  there  may  actually  be  a 
knee  clonus.  This  exaggeration,  although  more 
marked  on  the  paralysed  side,  is  present  also  on 
the  other,  and  even  ankle  clonus  occasionally 
occurs  on  the  so-called  healthy  side.  In  the 
arm  there  is  exaggeration  of  the  jerks  elicited 
on  tapping  the  wrist  and  elbow,  and  attention 
has  recently  been  called  by  Babinsky  and  others 
to  the  fact  that  stroking  the  sole  of  the  foot,  in 
this  and  other  conditions  in  which  the  lateral 
columns  in  the  cord  are  degenerated,  elicits  a 
movement  of  extension  of  the  big  toe,  the  normal 
one  being  one  of  flexion.  Sometimes  by  depress- 
ing the  lower  jaw  and  tapping  the  chin,  a  well- 
marked  jaw- jerk  may  be  obtained. 

Occasional  irregular  movements  are  present 
on  the  affected  side  in  hemiplegia.  The  most 
common  of  these  is  athetosis,  in  which  the  hand 
on  the  affected  side  undergoes  a  cycle  of  slow 
involuntary  movements.    The  movement  may 


also  affect  the  arm  and  shoulder,  so  that  the 
arm  is  elevated  above  the  head  in  a  grotesque 
and  striking  manner.  Similar  movement  may 
be  present  in  the  foot  and  at  the  ankle,  rarely 
at  the  other  parts  of  the  leg,  and  not  in- 
frequently about  the  face  and  neck,  the  platysma 
being  apparently  the  muscle  most  implicated. 
Marked  tremor  may  also  be  present  on  the 
paralysed  side,  resembling  that  of  disseminated 
sclerosis  in  being  evoked  only  on  movement, 
but  both  these  forms  of  movement  are  much 
more  common  in  the  cases  of  hemiplegia  occur- 
ring in  early  life,  so-called  infantile  hemiplenia, 
to  which  reference  will  presently  be  made. 

Besides  these  evidences  of  motor  paralysis 
sensory  impairment  may  also  be  present.  This, 
as  we  have  already  said,  is  more  likely  to  be 
met  with  in  cases  in  which  the  leg  is  more 
affected,  and  consists  in  a  blunting  to  all  forms 
of  sensory  stimulation.  The  special  senses  may 
also  be  involved.  Hemianopsia,  i.e.  abolition  of 
function  of  the  half  of  each  retina  on  the  side 
of  the  lesion,  resulting  in  blindness  of  the  half 
of  each  visual  field  on  the  paralysed  side,  is  the 
form  in  which  vision  is  affected.  Hearing,  taste, 
and  smell  may  be  impaired  on  the  paralysed 
side. 

This  is  probably  the  most  suitable  place  in 
which  to  refer  to  the  speech  and  articulatory 
defects  in  hemiplegia,  because  they  are  partly 
sensory  and  partly  motor.  In  nearly  every  case 
even  of  left  hemiplegia  there  is  at  first  some 
difficulty  with  articvilation  resulting  in  a  slur- 
ring or  blurring  of  what  are  usually  clearly 
articulated  definite  sounds.  This  may  pass  off 
in  a  few  days,  or  weeks,  but  in  a  certain  pro- 
portion of  the  cases  persists  throughout.  In 
the  majority  of  cases  of  y-ight  hemij^legia,  how- 
ever, speech  proper  is  affected.  The  motor 
processes  of  speech  may  be  interfered  with,  so 
that  the  patient  is  unable  to  fit  words  to  things 
or  to  ideas,  resulting  in  the  condition  known 
as  motor  aphasia.  The  patient  knows  what  he 
wants  to  say,  but  cannot  say  it,  yet  is  able  to 
recognise  it  when  it  is  said,  and  to  understand 
anything  spoken  to  him ;  or  he  may  be  unable 
to  fit  written  characters  to  heard  words,  a  con- 
dition known  as  agraphia.  Another  defect, 
however,  may  be  present,  so  -  called  sensory 
aphasia,  in  which  the  patient  is  unable  to 
understand  what  is  said  to  him,  —  so  -  called 
auditory  aphasia ;  or  is  unable  to  interpret  seen 
objects,  e.g.  unable  to  read — so-called  visual 
aphasia  or  word- blindness.  All  these  defects 
only  occur  in  cases  of  right  hemiplegia,  or  in 
cases  of  left  hemiplegia  in  a  left-handed  person. 
The  writer  has  seen  a  case,  however,  of  left 
hemiplegia  with  aphasia  in  a  right-handed 
woman.  This  patient's  father,  curiously  enough, 
was  left-handed  in  a  marked  degree.  And  it 
should  be  remembered  that  all  cases  of  right 
hemiplegia  do  not  suffer  from  aphasia,  and  that 
those  most  likely  to  escape  are  for  obvious 
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reasons  cases  ia  which  the  leg  suffers  more  than 
the  arm  {see  "Aphasia,"  vol.  i.). 

Trophic,  and  other  Changes. — Besides  the  motor 
and  sensory  symptoms  already  described,  certain 
changes,  depending  probably  upon  some  change 
in  the  nutrition  of  the  affected  side,  are  usually 
present.  Sometimes  the  limbs  are  colder  and 
more  blue,  as  if  there  were  some  venous  en- 
gorgement due  to  vaso-motor  paralysis.  Fre- 
quently there  is  a  marked  diminution  in  the 
size  of  the  limbs  as  compared  with  those  of  the 
opposite  side,  the  result  in  some  degree,  no 
doubt,  of  the  absence  of  physiological  exercise, 
in  some  degree,  perhaps,  of  the  actual  cerebral 
lesion  and  its  effect  on  nutrition.  Often  the 
diminution  in  the  limb  is  associated  with  changes 
in  the  joints,  especially  the  shoulder-joint,  which 
may  become  fixed  and  immobile.  When  this  is 
present  the  diminution  in  the  size  of  the  upper 
limb  may  be  very  strilving. 

A  few  words  are  also  necessary  in  reference  to 
mental  changes  which  may  be  present.  In  the 
ordinary  case  these  are  not  very  marked,  usually 
consisting  in  a  certain  degree  of  emotional  in- 
stability, so  that  the  patient  easily  laughs  or 
cries,  and  in  a  tendency  to  be  easily  irritated. 
Occasionally  in  the  early  stage  actual  acute 
maniacal  symptoms  may  supervene,  but  this 
is  at  least  rare  in  the  later  stages,  if  it  occurs 
at  all. 

In  some  cases  convulsions  occur  at  intervals 
after  the  paralysis  is  past.  These  may  be  imi- 
lateral  in  distribution,  or  bilateral.  They  prob- 
ably are  to  be  expected  in  cases  in  which  the 
lesion  is  just  underneath  the  cortex. 

Actual  neuritis  may  occvir  in  a  paralysed 
limb,  characterised  by  great  pain,  glossy  skin, 
and  changed  electrical  reactions.  Such  a  com- 
plication the  wi'iter  has  seen  most  frequently  in 
people  of  a  gouty  constitution,  especially  if 
glycosuria  happened  to  be  present.  It  is  nearly 
alway  associated  with  joint  changes,  especially 
in  the  shoulder-joint. 

Treatment. — In  the  acute  condition,  at  the 
time  of  onset,  this  must  depend  upon  the  dia- 
gnosis. If  the  hemiplegia  is  associated  with  a 
feeble  pulse,  if  it  has  come  on  without  loss  of 
consciousness  in  an  old  person,  the  condition  is 
probably  one  of  thrombosis,  and  rest,  quiet, 
easily  assimilated  food,  and  the  somewhat  free 
use  of  strychnia  and  alcohol,  are  the  measures 
most  likely  to  be  successful.  If  the  patient  is 
younger  and  the  condition  is  regarded  as  one 
due  to  syphilitic  arteritis,  then  the  usual  anti- 
syphilitic  remedies  must  be  energetically  used. 
But  when  once  thrombosis  has  occurred,  and 
necrotic  changes  have  taken  place  in  the  area 
subserved  by  the  blocked  vessel,  even  the  most 
energetic  treatment  is  not  likely  to  be  successful 
in  preventing  permanent  paralysis.  If  the  case 
be  one  of  embolism,  rest  is  essential.  The 
cardiac  condition  must  be  carefully  watched, 
and  cardiac  tonics  used  if  necessary.    If,  how- 


ever, unconsciousness  be  present,  and  the  patient 
have  a  tense  pulse  and  a  hypertrophied  heart, 
then  probably  intracranial  ha;morrhage  is  the 
condition  present,  and  free  purgation  and  other 
means  of  lowering  tension  and  ridding  the  blood 
of  poisonous  material  are  the  beginning  and 
the  end  of  effective  therapeutics.  Should  the 
hemiplegia  be  the  result  of  tumour,  abscess,  or 
fracture,  these  conditions  must  be  dealt  with 
secundum  artem. 

As  regards  the  condition  when  it  has  become 
chronic,  not  much  in  the  way  of  treatment  will 
influence  it.  Attention  is  to  be  chiefly  directed 
to  maintaining  good  nutrition  and  preventing 
contractions  and  other  deformities.  Contrac- 
ture is  nearly  always  flexor,  and  attention 
should  be  directed  to  securing  adequate  stimu- 
lation of  the  extensor  muscles  by  means  of 
electrical  treatment  or  resistance  exercises. 
Massage  and  passive  movement  are  also  usefid 
in  pi-eventing  or  in  minimising  contractures. 

The  pathological  changes  imderlying  the  con- 
dition described  have  already  been  dealt  with 
in  considering  the  results  of  disease  of  the  brain 
vessels  (see  vol.  i.  p.  475). 

(iii.)  Infantile  Hemiplegia.  —  Although  the 
state  of  a  patient  suffering  from  this  form  of 
paralysis,  after  the  condition  is  well  established, 
differs  in  no  important  particular  from  that 
first  described,  there  are  certain  additional 
symptoms,  especially  associated  with  its  onset, 
which  mark  it  out  as  a  distinct  variety,  worthy 
of  special  mention. 

Infantile  hemiplegia  is  the  term  applied  to 
that  form  of  hemiplegia  which  occurs  in  early 
life,  usually  in  the  first  six  years  of  life.  It  is 
ushered  in,  as  a  rule,  with  general  malaise,  with 
high  fever  and  one  severe  unilateral  convulsion 
or  a  series  of  such.  The  convulsion  may  spread 
so  as  to  affect  both  sides.  The  condition  of  the 
child  at  this  stage  is  one  of  grave  and  not  in- 
frequently fatal  illness.  The  convulsive  attacks 
may  persist  during  several  days,  and  when  they 
cease  the  child  is  found  to  be  paralysed  on  one 
side.  At  first  the  paralysis  is  flaccid,  usually 
without  sensory  impairment,  although  hemian- 
opsia is  said  to  be  frequently  present.  If  the 
paralysis  is  right-sided,  and  the  child  had  been 
able  to  speak,  speech  may  be  much  interfered 
with,  but  onl}'  temporarily,  the  child  probably 
regaining  the  power  of  expression  by  the  educa- 
tion of  the  corresponding  centres  of  the  other 
hemisphere. 

If  a  patient  who  has  suffered  in  this  way  is 
seen  a  few  years  after  the  attack,  the  condition 
resembles  closely  that  already  described  as 
occurring  in  the  adult.  There  is  the  same 
spastic  rigidity  with  contracture  affecting  the 
arm  more  than  the  leg,  the  same  exaggeration 
of  reflexes,  and  a  similar  but  much  more  marked 
difference  in  size  and  development  between  the 
limbs  on  opposite  sides,  those  on  the  paralysed 
side,  especially  the  arm,  being  much  smaller. 


HEMIPLEGIA 


171 


The  involuntary  movements  already  alluded  to, 
especially  athetosis,  are  met  with  characteristi- 
cally in  this  condition,  and  unilateral  convul- 
sions are  of  frequent  occurrence.  These  may 
remain  absent  even  for  years  after  the  initial 
convulsions,  but  they  are  apt  to  recur.  In 
some  cases  the  convulsions  are  severe,  in  others 
the  attacks  are  more  those  of  petit  mal,  and 
they  may  be  associated  with  post  -  epileptic 
automatism.  The  mental  condition  is  nearly 
always  impaired,  and  not  infrequently  a  con- 
dition of  imbecility  is  present  which  renders  the 
child  suitable  only  for  an  asylum  or  a  similar 
institution. 

Pathology  and  Morbid  Anatomy. — The  con- 
dition is  probably  an  inflammatory  one  of  the 
cortex.  Whether  this  is  primarily  in  the  cells 
or  the  result  of  vascular  blocking,  is  not  yet 
certain,  but  it  seems  not  unlikely  that  an 
organised  virus  is  the  primarj'  cause  of  whatever 
results  in  vessels  or  brain  cells.  When  a  child 
recovers  from  the  initial  grave  condition  and 
lives  for  years  afterwards,  the  brain  is  then 
found  to  be  in  a  cystic  condition  (porencephaly) 
with  degeneration  around  it,  a  condition  which, 
it  is  obvious,  cannot  inform  us  as  to  the  primary 
cause  of  the  brain  lesion. 

Prognosis  and  Treatment. — At  the  commence- 
ment of  the  illness  life  is  gravely  threatened,  and 
death  can  only  be  prevented  by  careful  and 
judicious  treatment.  Tepid  sponging  may  do 
much  to  reduce  the  temperature  ;  bromide  by 
the  rectum  may  control  the  convulsions,  and 
should  be  given  freely.  A  dose  of  calomel 
should  be  administered  as  soon  as  the  condition 
is  recognised,  and  care  exercised  that  the  child 
gets  sufficient  nourishment  of  a  light,  easily- 
digested  quality. 

If  the  acute  condition  be  recovered  from  the 
prognosis  is  grave  as  regards  anything  like  com- 
plete recovery  of  power,  and  the  possibility  of 
great  physical  impairment,  of  the  frequent 
occurrence  of  convulsions,  and  of  much  mental 
change,  must  be  borne  in  mind  in  forecasting 
the  future.  Not  much  can  be  done  by  drugs 
after  the  hemiplegia  is  established.  The  con- 
vulsions, however,  can  usually  be  completely 
controlled  by  the  judicious  use  of  bromide  com- 
bined with  arsenic  and  nux  vomica,  and  by 
carefully  chosen  exercises  and  passive  move- 
ments physical  development  may  be  aided  and 
deformities  prevented. 

If  the  mental  condition  be  impaired  just  after 
the  onset  there  is  not  much  chance  that  it  will 
ever  return  to  normal,  and  as  soon  as  possible 
the  child  should  be  sent  to  an  institution. 

Hemipldgrie  Flasque.— The  name 
given  by  Bouchard  to  cases  of  cerebral  htemor- 
rhage,  occurring  most  commonly  in  children,  in 
which  contracture  and  rigidity  do  not  occur  as 
late  symptoms.  See  Paralysis  {Infantile  Hemi- 
plegia, Prognosis). 


"  Hemisine." — Epinephrine  or  "  Hemi- 
sine"  (B.  W.  &  Co.)  is  stated  to  be  the  active 
principle  of  the  medulla  of  the  adrenal  gland  ; 
it  increases  the  rapidity  and  strength  of  the 
heart's  action  and  causes  constriction  of  the 
smaller  arteries  ;  it  blanches  a  mucous  mem- 
brane when  applied  to  it ;  it  has  been  usefully 
employed  in  hfemorrhages  except  those  of 
cerebral  or  pulmonary  origin,  has  been  com- 
bined with  cocaine  or  eucaine  in  the  production 
of  local  anaesthesia,  and  has  been  used  to 
diminish  the  congestion  of  inflamed  mucous 
membranes  {e.g.  in  conjunctivitis,  hay  fever, 
etc.)  ;  the  dose  varies  from  grain  to 
grain.    See  Adrenal  Glands,  Adrenalin. 

Heinitera.ta.. — Anomalies  of  formation 
of  a  minor  degree  as  distinguished  from  terata 
or  monstrosities  proper,  and  due  to  a  less 
powerful  teratogenic  cause  acting  in  a  localised 
fashion. 

Hemlock.  See  Conium  ;  Toxicology 
{Alkaloids  and  Vegetable  Poisons,  Spotted 
Hemlock). 

Hemp,  Indian.  »S'ee  Cannabis  Indica  ; 
Toxicology  {Indian  Hemp). 

Henbane.  See  Hyoscyamus  ;  Toxi- 
cology {Alkaloids  and  Vegetable  Poisons,  Hen- 
bane). 

Hendon  Epidemic. — An  epidemic  of 

scarlet  fever  traced  to  the  milk  taken  from  cows 
suffering  from  a  disease  analogous  to  scarlet 
fever  (characterised  by  loss  of  hair  and  by  a 
vesicular  eruption  on  the  teats  and  udders). 

Henle'S  Loop.  See  Physiology;  Ex- 
cretion {Secretion  of  Urine,  Structure  of  the 
Kidney). 

Henoch's  Purpura.  See  Purpura 
{Varieties,  Henoch's). 

Henpuye. — Dog-nose  orgoundu,  a  disease 
frequently  seen  in  the  natives  of  the  Gold  Coast, 
consisting  of  a  bilateral  swelling  of  the  sides  of 
the  nose,  osseous  in  character,  and  causing 
much  deformity.  See  Nose,  Chronic  Infective 
Diseases  {Henpuye). 

Hepata  SuCCenturiata.  — Acces- 
sory hepatic  lobes,  an  occasional  anomaly  of 
the  liver.  See  Liver,  Diseases  of  {Tongue-like 
Lobes). 

Hepatalg'ia. — Pain  in  the  liver,  due  to 
abscess,  gall  -  stones,  cancer,  inflammation,  etc. 
See  also  Hysteria  {Sensory  Disorders). 

Hepatectomy. — Resection  of  the  liver 
for  the  removal  of  growths  {e.g.  tuberculomata, 
gunnnata,  etc.)  or  of  Riedel's  lobe. 
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Hepa.tlC. — Relating  to  or  affecting  the 
liver  (Gr.  ywap,  the  liver)  ;  for  hepatic  abscess, 
see  Liver,  Tropical  Affections  of  (Perihepa- 
titis, Supp'Ltration)  ;  for  hepatic  aneurysm,  see 
H.EMATEMESIS  {Causes)  ;  for  hepatic  colic,  see 
Colic  {Diagnosis  from  other  Colics)  ;  and  for 
hepatic  diseases,  see  Liver,  Diseases  of. 

HepatiCOStomy. — The  making  of  an 
artificial  opening  into  the  hepatic  duct. 

Hepa.tisa.tion.  —  The  consolidation  of 
the  lung  tissue  so  that  it  comes  to  resemble 
that  of  the  liver,  met  with  in  pneumonia,  and 
described  as  red  (in  the  second  stage  of  pneu- 
monia), grey  and  yellow  (in  the  third  stage),  or 
white  (in  syphilis).  See  Pneumonia  {Physical 
Signs). 

Hepatitis.  See  Gall-Bladder  and  Bile- 
Ducts,  Diseases  of  {Cholangitis)  ;  Liver  {Acute 
Hepatitis,  Tropical  Abscess). 

Hepatocele.  See  Liver,  Diseases  of 
(  D  is placemen ts.  Hernia ) . 

Hepatocholang^ioenterostomy. 

— The  establishment  of  a  direct  communication 
between  the  parenchyma  of  the  liver  and  the 
intestinal  canal  {Kehr). 

Hepatol  it  h. — A  biliary  calculus.  See 
(^all-Bladder,  Diseases  of  (Gall-Stones). 

Hepatom  phalOS. — Congenital  hernia- 
tion of  the  liver  at  the  umbilicus.  See  Liver, 
Diseases  of  {Displacements). 

Hepatopexy.  —  Fixation  of  the  liver 
in  its  normal  position  by  surgical  means  {e.g. 
suturing  it  to  the  anterior  abdominal  wall  or 
costal  arch).  See  Liver,  Diseases  of  {Hepa- 
toptosis). 

HepatoptOSiS. — Wandering  or  floating- 
liver,  prolapse  of  the  liver.  See  Enteroptosis  ; 
Liver,  Diseases  of  {Heimtoptosis). 

HepatorrhexiS.— Rupture  of  the  liver. 

See  Abdomen,  Injuries  of  {Contusion,  Lesions  of 
the  Liver). 

Hepatotomy. — Incision  of  the  liver. 

HephaestiC  Hemipieg-ia.  —  Ham- 
merman's cramp  (Gr.  "H</jaicrro9,  Vulcan,  master 
of  the  arts  of  working  in  metal,  etc.)  See 
Neuroses,  Occupation. 

Herapatilite.— The  iodo  -  sulphate  of 
quinine  (named  after  the  chemist,  Herapath), 
and  formerly  used  in  scrofula. 

Herculesbad.  See  Balneology  {Aus- 
tria, Hun  gii  )■!/). 

HerCUieuS  iViorbus.  — Epilepsy  {'/.v.). 


Hereditary  Ataxia.     See  Paralysis 

{Hereditary  Ataxia,  Friedreich's  Disease). 


Heredity. 

Definition       .        .        .        .  .  .172 

Physical  Basis  of  Inheritance  .  .  .172 
Dual  Nature  of  Inheritance      .  .  .174 
Different    Degrees  of  Hereditary  Resem- 
blance.       .       .       .  .  .174 

Filial  Regression     .        .        .  .  .175 

Laio  of  Ancestral  Inheritance   .  .  .175 

Reversion        .        .        .        .  .  .176 

Transmission  of  Acquired  Characters  .  177 

Telegony         .        .        .        .  .  .179 

Inheritance  of  Disease      .        .  .  .181 


See  also  Alcoholism  {Etiology,  Heredity  as  a 
7''ac tor) ;  Amblyopia  {Toxic,  Hereditary  Neuritis); 
Asthma  {Nature  and  Etiology) ;  Chorea  {Heredi- 
tary Adult  Chorea) ;  Colour  Vision  {Influence 
of  Heredity)  ;  Convulsions,  Infantile  {Eti- 
ology) ;  Dbafmutism  ;  Diabetes  Insipidus  {Eti- 
ology); Gout  {Heredity);  lliEMO'PmLiA{Etiology) ; 
Hay  Fever  {Etiology,  Heredity);  Heart,  Affec- 
tions OF  Myocardium  and  Endocardium  (Eti- 
ology) ;  Hysteria  (Etiology);  Insanity,  Etiology 
op  (Heredity  and  Neuroses)  ;  Life  Insurance 
(Family  History)  ;  Lung,  Tuberculosis  of 
(Etiology,  Heredity)  ;  Maternal  Impressions  ; 
Nephritis  (Etiology,  Renal  Cirrhosis)  ;  Obesity 
(Etiology) ;  Paralysis  (Primary  Lateral  Scler- 
osis, Causation);  Paralysis  (Hereditary  Ataxia)  ; 
Pregnancy,  Multiple  (Predisposing  Influences) ; 
Senile  Insanity  (Pathogenesis)  ;  Spasm  (Para- 
myoclonus multiplex) ;  Syphilis  (Syphilis  in 
Children,  Hereditary)  ;  Tetany  (Causation)  ; 
Typhoid  Fever  (Etiology,  Family  Predisposition 
or  Immunity). 

Heredity  is  a  term  for  the  relation  of  organic 
or  genetic  continuity  which  binds  generation  to 
generation.  It  is  an  anachronism  to  speak  of  it 
as  a  power,  or  principle,  or  force.  Similarly, 
inheritance  may  be  defined  as  all  that  the 
organism  is  or  has  to  start  with  in  virtue  of  its 
genetic  relation  to  its  parents  and  ancestors. 
The  central  problem  of  heredity  is  to  arrive  at 
an  accurate  conception  of  the  genetic  relation 
between  successive  generations ;  the  central 
problem  of  inheritance  is  to  measure  the  resem- 
blances and  differences  in  the  hereditary  charac- 
ters of  successive  generations,  and  to  find,  if 
possible,  some  general  formula  which  Avill  sum 
up  the  facts. 

Physical  Basis  of  I nheritance. — If  we  mean 
by  inheritance  all  that  an  organism  is  or  has  to 
start  with  in  virtue  of  its  genetic  relation  to  its 
parents  and  ancestors,  then  it  is  plain  that  the 
physical  basis  is  in  the  fertilised  ovuul  There 
is,  as  regards  property,  an  obvious  distinction 
between  the  inheritance  and  the  person  who 
inherits,  but  no  such  distinction  is  possible  in 
1  biology,  for  the  fertilised  ovum  is  the  inherit- 
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ance  and  is  at  the  same  time  the  potential 
inheritor.  This  is  a  biological  commonplace,  as 
a  statement  of  fact  quite  indisputal)le,  never- 
theless bristling  with  difficulties.  Some  of  these 
difficulties,  however,  are  incidental,  not  intrinsic. 
Thus,  though  it  is  interesting  to  ask  how  a 
heritable  organisation,  supposed  to  be  very  com- 
plex, may  be  imagined  to  find  physical  basis  in 
a  microscopic  ovum  and  in  a  spermatozoon 
which  may  be  only  ixy^Tj^jy  of  the  ovum's  size, 
the  same  sort  of  question  may  be  raised  in 
regard  to  ganglion  cells  ;  it  is  not  distinctively 
a  problem  of  heredity.  It  may,  however,  be 
recalled  (1)  that  the  physicists  report  that  the 
image  of  a  Great  Eastern  filled  with  framework 
as  intricate  as  that  of  the  daintiest  watch  does 
not  exaggerate  the  possibilities  of  molecidar 
complexity  in  a  spermatozoon,  whose  actual  size 
may  be  less  than  the  smallest  dot  on  the  watch's 
face ;  (2)  that  in  development  one  step  con- 
ditions the  next,  and  one  structure  often  grows 
out  of  another,  so  that  we  are  not  forced  to 
stock  the  microscopic  germ-cells  with  more  than 
initiatives  ;  and  (3)  that  development  implies 
an  interaction  between  the  growing  organism 
and  a  complex  environment,  without  the  stimu- 
lus of  which  the  inheritance  would  remain  un- 
expressed, and  that  the  full  -  grown  organism 
includes  much  that  was  not  inherited  at  all, 
but  has  been  acquired  as  the  result  of  nurture 
or  external  influence.  And,  again,  it  is  alto- 
gether inexpedient  to  lay  on  the  shoulders  of 
the  student  of  heredity  the  burden  of  inter- 
preting the  orderly  and  correlated  succession  of 
events  by  which  the  fertilised  egg-cell  gives 
rise  to  an  embryo.  This  is  the  unsolved  problem 
of  physiological  embryology,  and  raises  questions 
quite  distinct  from  those  of  heredity  and  in- 
heritance. 

But  when  these  incidental  difficulties  are  set 
aside  as  irrelevant,  there  remains  the  intrinsic 
difficulty  of  accounting  for  the  germ-cell's  com- 
plex, ready-made  organisation  and  marvellous 
potentiality.  One  suggestion  is  expressed  in 
the  theory  of  pangenesis,  which  occurred  at 
intervals  in  the  long  period  between  Democritus 
and  Darwin.  On  this  theory  the  cells  of  the 
body  are  supposed  to  give  off  characteristic  and 
representative  gemmules ;  these  are  supposed 
to  find  their  way  to  the  reproductive  elements, 
which  thus  come  to  contain  representative 
samples  of  the  various  components  of  the  body, 
and  are  therefore  able  to  develop  into  an  off- 
spring like  the  parent.  This  theory  involves 
many  hypotheses,  and  is  avowedly  unverifiable 
in  direct  experience,  but  it  is  more  to  the  point 
to  notice  that  there  is  another  theory  of  heredity 
which  is  on  the  whole  simpler,  which  does,  on 
the  whole,  fit  the  facts  better. 

Til  is  second  theory  is  expressed  in  the  phrase 
"germinal  continuity,"  and  has  been  independ- 
ently expressed  by  a  number  of  biologists,  though 
Weismann  has  the  credit  of  its  elaboration. 


There  is  a  sense,  Mr.  Galton  says,  in  which  the 
child  is  as  old  as  the  parent,  for  when  the 
parent's  body  is  developing  from  the  fertilised 
ovum,  a  residue  of  unaltered  germinal  material 
is  kept  apart  to  form  the  future  reproductive 
cells,  one  of  which  may  become  the  starting- 
point  of  a  child.  In  many  cases  scattered 
through  the  animal  kingdom  (e.g.,  Ascaris  and 
Sagitta  among  worms,  Moina  among  crustaceans, 
Chironomus  among  insects,  Phalangidse  among 
arachnids,  Micrometrus  aggregatus  among  fishes) 
the  beginning  of  the  lineage  of  germ -cells  is 
demonstrable  in  very  early  stages  before  the 
differentiation  of  the  body-cells  has  more  than 
begun.  Thus  in  the  development  of  Ascaris 
megalocephala  of  the  horse,  according  to  Boveri, 
the  very  first  cleavage  divides  the  fertilised 
ovum  into  a  cell  which  is  the  ancestor  of  all 
the  somatic  cells,  and  another,  which  is  the 
ancestor  of  all  the  germ-cells. 

But  in  many  other  cases,  notably  in  plants 
and  in  the  higher  animals,  the  segregation  of 
germ-cells  is  not  demonstrable  luitil  a  relatively 
late  stage.  Therefore,  while  the  keystone  of 
Weismann's  theory  is  that  the  germinal  material 
which  starts  an  offspring  owes  its  virtue  to  being 
materially  contiinious  with  tiie  germinal  material 
from  which  the  parent  or  parents  arose,  he  does 
not  suppose  a  continuous  lineage  of  recognisable 
germ-cells  (for  this  is  often  unrecognisable),  but 
a  continuity  of  the  gevva-jdasm ;  that  is,  of 
a  specific  substance  of  definite  chemical  and 
molecular  structure  which  is  the  bearer  of  the 
hereditary  qualities.  According  to  Weismann, 
a  part  of  the  germ-plasm  contained  in  the  parent 
egg-cell  is  not  used  up  in  the  construction  of  the 
body  of  the  offspring,  but  is  reserved  unchanged 
for  the  formation  of  the  germ-cells  of  the  follow- 
ing generation.  Thus  the  parent  is  rather  the 
trustee  of  the  germ-plasm  than  the  producer  of 
the  child  ;  and  in  a  new  sense  the  child  is  a  chip 
of  the  old  block.  Similar  material  to  start  with, 
similar  conditions  in  which  to  develop,  therefore, 
like  tends  to  beget  like. 

It  should  be  carefully  noticed  that  while  early 
segregation  of  the  germ-cells  is  in  many  cases  an 
observable  fact — and  doubtless  the  list  of  such 
cases  will  be  added  to — the  conception  of  the 
"germ-plasm"  is  hypothetical,  just  as  the  con- 
ception of  a  specific  living  stuff  or  "  protoplasm  " 
is  hypothetical.  In  the  complex  microcosm  of 
the  cell  we  cannot  point  to  any  one  stuff  and 
say  "  this  is  protoplasm  "  ;  and  it  may  well  be 
that  vital  activity  depends  upon  the  interactions 
of  several  complex  stuffs  which,  like  the  members 
of  a  carefully -constituted  form,  are  character- 
istically powerful  only  in  virtue  of  their  inter- 
relations. Still  less  can  we  demonstrate  the 
"germ-plasm,"  even  if  we  were  able  to  show 
that  its  physical  basis  is  in  the  chromosomes  of 
the  nucleus.  The  theory  has  to  be  judged,  like 
all  conceptual  formulae,  by  its  adequacy  in  fitting 
facts. 
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Dual  NaUire  of  Inheritance. — It  is  a  familiar 
fact  that,  apart  from  exceptional  cases  {e.g. 
asexual  multiplication  and  parthenogenesis),  the 
inheritance  of  a  multicellular  organism  is  dual, 
part  of  it  coming  from  the  mother  and  part  of 
it  from  the  father.  The  more  we  know  in  regard 
to  fertilisation,  the  clearer  does  the  general  fact 
become  that  there  is  an  intimate  and  orderly 
union  of  maternal  and  paternal  contribiitions. 
Professor  E.  B.  Wilson  sums  up  the  present 
state  of  opinion  somewhat  as  follows  : — As  the 
ovum  is  much  the  larger,  it  is  believed  to  furnish 
the  initial  capital — including  it  may  be  a  legacy 
of  food-yolk — -for  the  early  development  of  the 
embryo.  From  both  parents  alike  comes  the  in- 
herited organisation  which  has  its  seat  (according 
to  many)  in  the  chromosomes  of  the  nuclei  of 
ovum  and  spermatozoon.  From  the  father  comes 
the  centrosome  which  organises  the  machinery 
of  cleavage  and  distributes  the  dual  inheritance 
equally  between  the  daughter-cells.  Recent  dis- 
coveries confirm  Huxley's  prophecy  (1878) : — "  It 
is  conceivable,  and  indeed  probable,  that  every 
part  of  the  adult  contains  molecules  derived  both 
from  the  male  and  from  the  female  parent ;  and 
that,  regarded  as  a  mass  of  molecules,  the  entire 
organism  may  be  compared  to  a  web  of  which 
the  warp  is  derived  from  the  female  and  the 
woof  from  the  male.''  "  What  has  since  been 
gained,"  Wilson  says,  "  is  the  knowledge  that 
this  web  is  to  be  sought  in  the  chromatic  sub- 
stance of  the  nuclei,  and  that  the  centrosome  is 
the  weaver  at  the  loom."  Four  saving  clauses 
seem  necessary  at  this  stage  in  our  discussion  : — 
(1)  What  we  have  called  the  second  great  fact 
of  inheritance  does  not  imply  that  the  dual 
nature  of  the  inheritance  must  be  joaiewi  in  the 
full-grown  offspring,  for  hereditary  resemblance 
is  often  markedly  unilateral.  (2)  Though  in- 
heritance is  immediately  dual,  it  is  in  quite  as 
real  a  sense  multiple,  from  ancestors  through 
parents.  (3)  If  Loeb  is  able  to  induce  artificial 
parthenogenesis  in  sea-urchins'  eggs  exposed  for 
a  couple  of  hours  to  sea-water  to  which  some 
magnesium  chloride  has  been  added  ;  if  Delage 
is  able  to  fertilise  and  to  rear  normal  larvte  from 
71071 -nucleated  ovum -fragments  of  sea-urchin, 
worm  (Lanice),  and  mollusc  (Dental turn),  we 
should  be  chai-y  of  accepting  too  readily  the 
conclusion  that  the  nuclei  are  the  exclusive 
bearers  of  the  hereditary  qualities.  (4)  The 
fact  that  an  ovum  without  any  sperm-nucleus, 
and  an  ovum-fragmeut  without  any  but  a  sperm- 
nucleus,  can  in  some  cases  develop  into  a  normal 
larva,  points  to  the  conclusion,  which  other  facts 
also  suggest,  that  each  germ-cell,  whether  ovum 
or  spermatozoon,  bears  a  complete  equipment  of 
liereditary  ([ualities. 

Different  Degrees  of  Hereditary  Resemblance. — 
The  big  treatise  of  Prosper  Lucas  (1847)  may  be 
said  to  close  tlic  period  of  proving  hereditary 
resenibhuice.  It  is  now  legitimately  taken  for 
granted  tliat  the  ])resent  is  the  child  of  tlie 


past,  and  that  the  past  is  represented  in  the 
child.  An  organism's  start  in  life  is  vigorously 
determined  by  its  parents  and  ancestors  ;  not 
only  specific  characters,  but  trivial  idiosyncrasies 
— not  only  physical  qualities,  but  mental  as 
well — not  only  the  normal,  but  the  abnormal 
may  be  transmitted.  At  the  same  time,  it 
should  be  noted  that  this  department  of  the 
study  of  heredity  is  by  no  means  closed ;  thus 
some  morbid  conditions  are  much  more  likely 
to  be  transmitted  than  others,  and  we  ought  to 
have  statistical  estimates  of  the  probabilities  of 
transmission  in  each  case.  And,  again,  there  are 
some  subtle  qualities  whose  heritability  must 
not  be  assumed  without  evidence.  Thus  it  is  of 
great  importance  that  Karl  Pearson  has  recently 
supplied,  for  certain  cases,  definite  proof  of  the 
heritability  of  fecundit}',  fertility,  and  longevity. 

The  large  fact  of  inlieritance  which  confronts 
us  is  the  sensible  stability  of  type  from  generation 
to  generation.  It  is  summed  up  in  the  familiar 
saying,  "  Like  begets  like."  We  know,  however, 
that  this  saying  is  insufficient,  since  variation  is 
as  striking  a  fact  as  complete  hereditary  resem- 
blance. A  variation  may  imply  some  incomplete- 
ness in  the  offspring's  re-expression  of  the  parents' 
hereditary  qualities,  or  it  may  imply  the  appear- 
ance of  something  new, — some  novel  molecular 
arrangement  in  the  germ-plasm.  In  any  case  it 
leads  us  to  modify  the  familiar  saying,  and  to  state 
more  cautiously  that  like  tends  to  beget  like.  But 
this  platitude  does  not  sum  up  even  our  familiar 
experience,  and  thus  we  are  led  to  consider  the 
different  degrees  of  hereditary  resemblance,  for 
which  a  confused  classification  and  a  troublesome 
terminology  have  been  suggested.  The  three  most 
important  cases  seem  to  be  blended,  exclusive,  and 
particulate  inheritance,  (a)  In  blended  inherit- 
ance, the  characters  of  the  two  parents,  e.g.  in 
regard  to  a  particular  feature,  such  as  the  colour 
of  the  hair,  are  ultimately  combined  in  the  off'- 
spring.  This  is  particularly  well  seen  in  some 
hybrids,  and  is  probabh'  the  most  fi-equent  mode 
of  inheritance,  {b)  In  exclusive  inheritance,  the 
expression  of  maternal  or  of  paternal  characters 
in  relation  to  a  given  feature,  such  as  eye  colour, 
is  suppressed.  The  resemblance  is  unilatei-al, 
and  often  crossed,  the  son  taking  after  the  mother 
and  the  daughter  after  the  father,  {c)  In  ^Mrti- 
cnJate  inheritance  there  is  in  the  exj^ression  of  a 
given  chai'acter  a  part  which  is  wholly  paternal 
and  a  part  which  is  wholly  maternal.  Thus  an 
English  sheep-dog  may  have  a  paternal  ej'e  on 
one  side,  and  a  maternal  eye  on  the  other. 
Suppose  the  parents  of  a  foal  to  be  markedly 
light  and  dark  ;  if  the  foal  is  light-brown  or 
grey  the  inheritance  is  blended  ;  if  light  or  dark 
it  is  exclusive  ;  if  piebald,  it  is  particulate  in  its 
mode  of  inheritance  for  that  featui'e. 

As  ali'eady  hinted,  the  different  modes  of  in- 
heritance are  often  well  illustrated  in  hybrids 
between  different  species  or  breeds.  Tlie  hybrid 
may  be  thoroughly  intermediate  between  its 
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parents,  the  blending  being  more  like  the 
mingling  of  two  pigments  than  the  inter- 
weaving of  warp  and  woof.  Or  it  may  show 
an  exaggeration  of  the  characters  of  one  parent, 
often  with  little  apparent  realisation  of  the 
peculiarities  of  the  other.  These  two  cases 
correspond  to  blended  and  exclusive  inheritance 
in  ordinary  mating  within  the  same  breed.  But 
the  h\'brid  may  in  other  cases  be  very  different 
from  either  parent,  and  exhibit  features  which 
appear  to  be  novel,  or  seem  interpretable  as  the 
reassertion  of  the  characteristics  of  a  remoter 
ancestor.  In  short,  it  may  show  either  a  new 
variation  or  a  reversion.  Perhaps  the  most 
extraordinary  fact  is  that  at  least  two  of  these 
different  modes  of  inheritance  may  be  illustrated 
in  one  brood  or  litter  of  hybrids. 

From  another  point  of  view  we  may  express 
the  facts  in  terms  of  the  quality  of  prepotency. 
It  seems  certain  that  in  respect  to  certain 
characters  the  paternal  inheritance  is  often 
more  potent — more  capable  of  finding  expres- 
sion— than  the  maternal,  or  vice  versa ;  thus  in 
man  the  father  tends  to  be  prepotent  in  the 
matter  of  stature,  and  breeders  give  many  in- 
stances where  certain,  even  trivial,  characters 
of  the  sire  or  the  dam  reappear  persistently  in 
the  offspring  irrespective  of  the  nature  of  the 
other  parent.  If,  as  Ewart  and  others  maintain, 
this  quality  of  prepotency  tends  to  be  developed 
by  inbreeding,  it  may  be  frequent  in  nature, 
especially  among  gregarious  and  isolated  grovips, 
and  it  may  explain  the  persistence  of  new  varia- 
tions in  their  incipient  stages.  It  is  interesting 
to  note  Reibmayr's  thesis  that  the  evolution  of 
a  successful  human  race  implies  alternating 
periods  of  dominant  inbreeding  and  dominant 
cross-breeding.  The  former  gives  fixity  to  char- 
acter, the  latter  averts  degeneracy,  and  stimulates 
those  new  variations  whicli  form  the  raw  material 
of  progress. 

Until  more  precise  data  accumulate  in  regard 
to  blended,  exclusive,  and  particulate  inheritance, 
it  will  not  be  possible  to  simplify  the  matter  with 
any  security,  but  attention  may  be  directed  to 
Weismann's  theoretical  suggestion  of  a  germinal 
struggle  in  the  arcana  of  the  germ-cells,  a  struggle 
in  which  the  maternal  and  paternal  contributions 
may  blend  and  harmonise,  or  may  neutralise  one 
another,  or  in  which  one  may  conquer  the  other, 
or  in  which  both  may  persist  without  combining. 

Finally,  in  this  connection,  we  must  note  that 
while  it  is  a  matter  of  observation  that  there  are 
great  differences  in  the  degree  in  which  offspring 
resemble  their  parents,  it  is  a  matter  of  conjec- 
ture that  lack  of  resemblance  must  be  due  to 
incompleteness  in  the  inheritance.  Indeed,  the 
fact  that  the  resemblance  so  often  reappears  in 
the  third  generation  makes  it  probable  that  the 
incompleteness  is  not  in  the  inheritance,  but 
simply  in  the  expression  of  it.  The  characters 
which  seem  to  be  absent,  to  "  skip  a  generation  " 
as  we  say,  are  probably  part  of  the  inheritance 


all  the  time,  but  they  remain  latent,  being 
neutralised,  silenced  (we  can  only  use  metaphors) 
by  other  characters,  or  unexpressed  because  of 
the  absence  of  the  appropriate  stimulus.  A 
neglect  of  this  distinction  is  a  frequent  source 
of  misunderstanding. 

Filial  Regression. — From  generation  to  genera- 
tion there  is  a  tendency  to  keep  up  a  specific 
average.  "  The  large,"  Galton  says,  "  do  not 
always  beget  the  large,  nor  the  small  the  small ; 
but  yet  the  observed  proportion  between  the 
large  and  the  small,  in  each  degree  of  size  and 
in  every  quality,  hardly  varies  from  one  genera- 
tion to  another."  Tliis  is  partly  due  to  natural 
elimination,  weeding  out  the  extraordinary  and 
the  abnormal,  often  at  or  even  before  birth. 
But  it  is  to  be  primarily  accounted  for  by  what 
Galton  calls  "filial  regression."  Karl  Pearson 
gives  a  clear  illustration  :  —  take  fathers  of 
stature  72  inches,  the  mean  height  of  their  sons 
is  70'8,  —  a  regression  towards  the  mean  of  the 
general  population  :  on  the  other  hand,  fathers 
with  a  mean  height  of  66  inches  give  a  group  of 
sons  of  mean  height  68'3  inches, — again  nearer 
the  mean.  "  The  father  with  a  great  excess  of 
the  character  contributes  sons  with  an  excess, 
but  a  less  excess  of  it ;  the  father  with  a  great 
defect  of  the  character  contributes  sons  with  a 
defect,  but  less  of  it." 

As  Galton  puts  it,  human  society  moves  as  a 
vast  fraternity.  The  sustaining  of  the  specific 
average  is  not  due  to  each  individual  leaving 
his  like  behind  him ;  it  is  due  to  a  regression 
which  tends  to  bring  the  offspring  of  extra- 
ordinary parents  nearer  the  average  of  the  stock. 
In  other  words,  children  tend  to  differ  less  from 
mediocrity  than  their  jjarents.  This  big  average 
fact  is  to  be  accounted  for  in  terms  of  that 
genetic  continuity  which  makes  an  inheritance 
not  dual  but  multiple.  A  man  is  the  prodtict 
not  only  of  his  parents,  but  of  his  ancestry,  and 
"luiless  very  careful  selection  has  taken  place, 
the  mean  of  that  ancestry  is  probably  not  far 
from  that  of  the  general  population."  Pearson 
continues,  "  It  is  the  heavy  weight  of  this 
mediocre  ancestry  which  causes  the  son  of  an 
exceptional  father  to  regress  towards  the  general 
population  mean  ;  it  is  the  balance  of  this  sturdy 
commonplaceness  which  enables  the  son  of  a 
degenerate  father  to  escape  the  whole  burden 
of  the  parental  ill." 

Laiv  of  Ancestral  Inheritance. — Perhaps  the 
most  important  general  conclusion  which  has 
yet  been  reached  in  regard  to  inheritance  is 
that  formulated  in  Galton's  law  of  ancestral 
inheritance,  to  which  this  authority  was  led  by 
his  studies  on  the  inheritance  of  human  faculties, 
and  more  particularly  by  a  series  of  studies  on 
Basset  hounds.  According  to  Galton's  law,  "  the 
two  parents  between  them  contribute  on  the 
average  one-half  of  each  inherited  faculty,  each 
of  them  contributing  one-quarter  of  it.  The 
four  grandparents  contribute  between  them  one- 
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quarter,  or  each  of  them  one-sixteenth ;  and  so 
on,  the  sum  of  the  series  ^  +  i  +  J  +  yV  +  ^^^-j 
being  equal  to  1,  as  it  should  be.  It  is  a 
property  of  this  infinite  series  that  each  term 
is  equal  to  the  sum  of  all  those  that  follow, 
thus  :  i-  =  i  +  i  +  tV  +  etc. ;  i  ==  i  +  tV  +  et^-,  and 
so  on.  The  prepotencies  or  subpotencies  of 
particular  ancestors,  in  any  given  pedigree,  are 
eliminated  by  a  law  which  deals  only  with 
averar/e  contributions,  and  the  varying  pre- 
potencies of  sex  in  respect  to  different  qualities 
are  presumably  eliminated." 

This  law  of  ancestral  inheritance,  which  states 
that  each  parent  contributes  on  an  average  one- 
quarter,  each  grandparent  one -sixteenth,  and 
so  on,  must  not  be  accepted  as  a  dogmatic 
conclusion,  but  as  an  approximate  statistical 
formula,  and  it  must  be  noted  that  it  applies 
most  convincingly  to  cases  of  blended  (not 
exclusive)  inheritance.  Pearson's  paper  on  the 
"Law  of  Reversion"  (1900)  should  be  read  as 
a  supplement  to  Galton's  Natural  Inheritance. 
In  connection  with  the  number  of  ancestors  and 
the  mosaic  or  multiple  nature  of  inheritance,  it 
may  be  useful  to  recall  that  intermarriages 
greatly  reduce  the  theoretical  number  of  an- 
cestors. Thus  while  Kaiser  Wilhelm  II.  might 
have  had  16,  32,  64,  128,  256,  512,  1024,  2048, 
4096  ancestors  in  generations  iv.-xii.  respectively, 
he  actually  had  14,  24,  44,  74  in  generations 
iv.-vii.,  and  probably  116,  177,  256,  342,  and 
533  in  generations  viii.-xii. 

Reversion. — This  term  may  be  conveniently 
used  to  include  cases  where,  through  inheritance, 
an  individual  exhibits  some  character  or  char- 
acters not  expressed  in  the  parents,  but  known 
to  occur  in  ancestors.  The  character,  normal 
or  abnormal,  whose  reappearance  is  called  a  rever- 
sion, may  be  found  within  the  verifiable  family, 
within  the  breed,  within  the  species,  or  even  in 
a  presumed  ancestral  species.  Karl  Pearson 
defines  a  reversion  as  "  the  full  appearance  in  an 
individual  of  a  character  which  is  recorded  to 
have  occurred  in  a  definite  ancestor  of  the  same 
race,"  while  atavism  is  "  a  return  of  an  individual 
to  a  character  not  typical  of  the  race  at  all,  but 
foimd  in  allied  races  supposed  to  be  related  to 
the  evolutionary  ancestry  of  the  given  race." 
But  as  the  two  words  have  been  used  by  some 
others  in  the  converse  way,  or  as  equivalent,  and 
as  it  seems  only  a  distinction  of  degree,  the 
single  term  reversion  may  here  suffice. 

Good  illustrations  of  reversion  ai'e  furnished 
by  hybrids.  Thus,  in  one  of  Ewart's  experi- 
ments a  pure  white  fantail  cock-pigeon,  of  old- 
established  breed,  which  in  colour  had  proved 
itself  prepotent  over  a  blue  pouter,  was  mated 
with  a  cross  previously  made  between  an  owl 
and  an  ai'ciiangel,  which  was  far  more  of  an  owl 
than  an  archangel.  The  result  was  a  couple  of 
fantail-owl-archangel  ci'osses  —  one  resembling 
the  Shetland  rock -pigeon,  and  the  other  the 
l)lue  rock  oF  India.    Not  only  in  colour,  but  in 


shape,  attitude,  and  movements  there  was  an 
almost  complete  reversion  to  the  form  which  is 
believed  to  be  ancestral  to  all  the  domestic 
pigeons.  The  only  marked  difference  was  a 
slight  arching  of  the  tail,  which  was,  however, 
12-feathered  as  usual,  in  contrast  to  the  30- 
feathered  one  in  the  fantail. 

But  great  care  is  necessary  in  arguing  from 
the  results  of  hybridisation  to  those  of  ordinary 
mating,  and  even  if  some  of  the  phenomena  of 
exclusive  inheritance  seem  to  demonstrate  rever- 
sion to  a  near  ancestor,  we  need  a  broader  basis 
of  facts  than  we  have  at  present  before  we  can 
generalise.  Karl  Pearson  (1900)  has  recently 
sought  to  formulate  a  general  law  of  reversion 
supplementary  to  Galton's  law  of  ancestral 
inheritance. 

Many  phenomena  have  been  labelled  rever- 
sions on  the  flimsiest  evidence.  Thus  the 
occurrence  of  a  Cyclopean  human  monster  with 
a  median  eye  has  been  called  a  reversion  to  the 
ascidian,  and  gout  has  been  called  a  reversion 
to  the  reptilian  condition  of  liver  and  kidneys. 
Often  there  is  not  the  slightest  attempt  to 
eliminate  the  phenomena  of  arrested  develop- 
ment or  of  abnormalities  induced  from  without. 
Often,  too,  there  has  been  no  scruple  in  naming 
or  even  inventing  the  ancestor,  to  whom  the 
reversion  is  supposed  to  point,  although  definite 
evidence  of  the  pedigree  is  awanting  ;  and  the 
vicious  circle  is  not  unknown  of  arguing  to  the 
supposed  ancestor  from  the  supposed  reversion, 
and  then  justifying  the  term  reversion  from  its 
resemblance  to  the  siipposed  ancestor.  Little 
allowance  has  been  made  for  coincidence,  and 
the  postulate  of  characters  remaining  latent  for 
millions  of  years  is  made  as  glibly  as  if  it  were 
just  as  conceivable  as  a  throwback  to  a  great- 
grandfather. 

Reversion  is  a  phenomenon  of  exclusive  in- 
heritance, and  the  theoretical  conception  which 
it  implies  is  that  characters  may  be  latent  for  a 
generation  or  for  generations,  or,  in  other  words, 
that  certain  potentialities  or  initiatives  which 
form  part  of  the  heritage  may  remain  unexpressed 
for  lack  of  the  ayipropriate  liberating  stimulus, 
or  for  other  reasons,  or  may  have  their  normal 
expression  disguised.  There  does  not  seem  to 
be  anything  in  this  conception  which  is  at 
variance  with  more  securely  established  general- 
isations. But  the  danger  is  in  applying  the 
interpretation.  Even  when  an  individual  ex- 
hibits the  reappearance  of  an  ancestral  character 
which  was  not  in  his  parents,  this  is  not  neces- 
sarily due  to  the  reassertion  of  latent  elements 
in  the  inheritance.  It  may  be  a  case  of  ordinary 
regression  ;  it  may  be  a  case  of  arrested  develop- 
ment ;  it  may  be  an  individually  acquired 
modification  adventitiously  induced,  apart  from 
inheritance,  by  a  recm-rence  of  suitable  condi- 
tions of  function  or  envii-onnient ;  it  may  be  an 
extreme  variation  whose  resemblance  to  an 
ancestral  characteristic  is  a  coincidence  ;  and  so 
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on.  In  short,  what  are  called  reversions  are 
probably  in  many  cases  misinterpretations. 

Transmission  of  Acquired  Characters. —  The 
question  of  the  transmissibility  of  acquired  char- 
acters has  been  much  discussed  within  recent 
years,  but  there  has  not  always  been  a  clear  appre- 
hension of  the  point  at  issue.  The  individuals 
composing  a  species  are  neither  quite  like  one 
another  nor  quite  like  their  parents,  and  it  is 
possible  to  measure  these  "  observed  differences." 
As  we  come  to  analyse  them,  we  discern  that 
many  structural  peculiarities  of  the  body  can 
be  shown  by  experiment  to  be  definitely  related  to 
some  alteration  or  peculiarity  in  environment  or 
in  function,  that  these  are  not  even  hinted  at  in 
the  young  forms,  but  begin  to  appear  when  the 
particular  conditions  begin  to  operate.  These 
are  called  by  biologists  "  modifications "  or 
"acquired  characters"  and  it  is  in  regard  to 
these  and  these  alone  that  the  real  argument 
has  concerned  itself.  They  may  be  defined  as 
structural  changes  in  the  body  of  the  organism 
induced  by  changes  in  the  environment  or  in 
the  function,  and  such  that  they  transcend  the 
limits  of  organic  elasticity  and  therefore  persist. 
Now  when  we  eliminate  from  the  total  of 
observed  differences  of  structure  the  somatic 
modifications  which  we  have  detected,  there 
remain  a  number  of  differences  which  we  call 
"variations."  These  cannot  be  shown  to  result 
directly  from  functional  or  environmental  stimuli 
operating  upon  the  body  ;  they  are  often  hinted 
at  even  before  birth ;  and  they  are  not  alike 
even  among  similar  forms  whose  conditions  of 
life  seem  absolutely  imiform.  Little  that  is 
certain  is  known  in  regard  to  their  origin,  but 
it  is  supposed  that  thej'  result  from  changes  in 
the  germinal  material  before  or  in  fertilisation  ; 
they  are  therefore  called  germinal,  blastogenic, 
or  congenital  variations,  and  their  transmissibility 
is  indubitable.  The  precise  question  is,  there- 
fore, whether  the  modifications  of  the  body  can 
so  specifically  affect  the  reproductive  cells  that 
the  next  generation  will  inherit,  in  some  measure 
at  least,  the  modification  acquired  by  the  parent 
or  parents.  In  other  words,  may  the  results  of 
"  nurture  "  be  transmitted,  or  is  it  the  "  nature  " 
alone  that  constitutes  the  inheritance  ? 

Some  of  the  frequent  misunderstandings  of 
the  question  must  be  referred  to  to  clear  the 
ground.  (1)  There  is  no  relevancy  in  citing 
cases  where  a  particular  somatic  change  appears 
generation  after  generation,  e.g.  shortsightedness 
or  gout,  unless  it  is  clearly  shown  that  the 
change  in  question  is  really  a  "  somatic  modifi- 
cation," and  not  a  congenital  variation  whose 
transmissibility  is  admitted  by  all.  (2)  It  is  a 
misunderstanding  to  cite  cases  where  unicellular 
organisms,  such  as  bacteria  or  monads,  have 
been  profoundly  modified  by  culture,  so  that, 
for  instance,  the  descendants  of  a  virulent 
microbe  are  gradually  led  to  lose  their  evil 
potency.    This  is  irrelevant,  because  in  regard 
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to  unicellular  organisms  we  cannot  draw  the 
distinction  between  germinal  matter  and  soma 
on  which  the  definition  of  an  acquired  character 
depends.  (3)  There  is  little  relevancy  in  citing- 
cases  where  a  particular  bodily  change  appears 
generation  after  generation,  unless  it  can  be 
shown  that  the  change  reappears  iii  virtue  of 
inheritance,  and  not  simply  because  the  con- 
ditions of  function  and  environment  which 
evoked  it  in  the  first  instance  are  still  persisting 
to  evoke  it  in  those  that  follow.  Reappearance 
is  often  confused  with  inheritance.  (4)  It  is 
necessary  to  distinguish  between  the  possible 
inheritance  of  a  particular  modification  and  the 
possible  inheritance  of  indirect  results  of  that 
modification.  It  is  likely  that  some  important 
modifications  influence  the  general  vigour  of  the 
body,  and  thus  through  nutrition  the  repro- 
ductive cells ;  but  unless  the  offspring  change 
in  the  same  direction  as  that  exhibited  in  the 
original  parental  modification,  we  are  not 
warranted  in  speaking  of  the  inheritance  of 
an  acquired  character.  (5)  It  is  apt  to  be 
fallacious  to  appeal  to  data  from  not  more  than 
two  generations.  It  has  often  been  pointed  out 
that  mammals,  such  as  sheep,  taken  to  a  new 
country,  exhibit  a  change  in  the  character  and 
length  of  the  hair,  and  that  their  progeny 
exhibit  the  modification  in  a  still  more  marked 
degree.  But  unless  statistics  of  the  third 
generation  at  least  are  presented,  such  cases 
are  of  no  value,  for  it  is  only  natural  that  the 
second  generation  should  show  the  modification 
in  a  more  marked  degree  than  their  parents 
did,  since  the  offspring  were  subjected  to  the 
modifying  influence  from  birth,  whereas  their 
parents  were  influenced  only  from  the  date  of 
their  importation.  (6)  It  is  necessary  to 
appreciate  the  distinction  between  a  change  of 
the  reproductive  cells  along  tvith  the  body,  and 
a  change  of  the  reproductive  cells  resulting  from 
and  representative  of  a  change  in  the  body. 
Some  poisoning  of  the  system  on  the  parent's 
part  by  alcohol,  opium,  or  some  virus,  may  be 
followed  by  degeneracy  in  the  offspring.  But 
if  the  fact  be  admitted,  what  is  the  correct 
interpretation  1  In  some  cases  what  is  really 
inherited  may  be  the  degeneracy  of  nature 
which  led  the  parent  to,  say,  alcoholism,  and 
which  finds  the  same  or  another  expression  in 
the  cliild.  In  other  cases  it  may  be  that  what 
looks  like  inheritance  is  the  result  of  early 
infection  before  or  soon  after  birth.  In  other 
cases  it  may  be  that  there  was  in  the  parent  a 
poisoning  of  the  whole  system  —  reproductive 
cells  as  well  as  body — which  is  not  a  case  by 
which  to  test  the  transmissibility  of  an  acquired 
character.  (7)  There  is  no  doubt  a  sense  in 
which  every  acquired  character  is  congenital, 
for  there  must  have  been  in  the  nature  of  the 
organism  the  rudimentary  possibilities  of  it ; 
and  there  is  a  sense  in  which  every  congenital 
character  may  be  said  to  be  acquired,  since  it 
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needs  to  be  nurtured  by  appropriate  conditions 
if  it  is  to  develop.  And  yet  the  distinction 
is  not  a  verbalism.  For  although  we  do  not 
suppose  that  the  environment  is  creative,  and 
although  we  must  admit  that  the  potentiality 
of  the  acquired  character  must  be  in  the  nature 
of  the  organism,  just  as  the  possibility  of  an 
explosion  in  the  barrel  of  gunpowder,  yet,  as 
a  matter  of  fact,  it  is  possible  to  distinguish 
between  the  actual  modification  which  we  see 
and  measure  and  the  possibility  of  it  which  we 
presuppose.  Similarly,  while  it  is  very  true 
that  the  potentialities  so  marvellously  embodied 
in  the  fertilised  ovum  require  appropriate  en- 
vironing conditions  if  they  are  to  be  realised, 
for,  as  His  observed  long  ago,  "it  is  a  piece  of 
unscientific  mysticism  to  suppose  that  heredity 
will  build  up  an  organism  without  mechanical 
means,"  yet  this  does  not  affect  the  validity  of 
our  definition  of  an  acquired  modification  as  dis- 
tinguished from  a  congenital  specific  character. 

The  main  argument  against  a  belief  in  the 
transmissibility  of  acquired  characters  is  simply 
that  the  evidence  for  the  affirmative  is  extremely 
unsatisfactory.  But  this  position  is  corroborated 
if  we  accept  the  view  that  the  germ-plasm  or 
the  material  basis  of  inheritance  is  in  a  marked 
degree  apart  from  the  general  life  of  the  body, 
and  sometimes  segregated  at  a  very  early  stage 
in  development.  For  this  view  raises  a  pre- 
sumption against  the  likelihood  of  the  germ- 
plasm  being  readily  affected  in  a  specific  and 
representative  manner  by  changes  in  the  nature 
of  the  body  cells.  It  must  be  allowed,  however, 
that  our  inability  to  conceive  of  the  mechanism 
by  which  an  acquired  character  of  the  brain 
may  affect  the  reproductive  cells  in  a  specific 
and  representative  manner  does  not  prove  that 
the  supposed  influence  is  an  impossibility. 

The  argument  in  favour  of  the  view  that 
acquired  characters  may  be  transmitted  is  found 
in  the  large  number  of  facts  which  may  be 
readily  interpreted  on  this  hypothesis,  and  on 
a  few  facts  which  seem  directly  to  suggest  it. 
And  the  affirmative  position  is  strengthened  by 
a  consideration  of  the  luiity  of  the  organism.  In 
many  plants  the  distinction  between  somatic 
cells  and  germ-cells  can  iiardly  be  drawn,  and 
even  if  we  keep  to  animals  the  bonds  between 
the  body  and  its  germ-cells  are  often  very  close. 
The  blood  and  lymph  or  other  body  fluids  form 
a  common  medium  for  the  various  parts  of  the 
organism.  Alteration  of  diet  in  the  early  youth 
of  some  animals,  such  as  tadpoles,  may  "deter- 
mine the  predominance  of  one  sex  or  the  other 
through  influences  which  must  pass  from  soma 
to  germ-cells.  Various  poisons  may  affect  the 
bodily  system  and  the  reproductive  organs  at 
the  same  time,  and  there  are  real  though  dimly 
understood  correlations  between  the  gonads  and 
the  i-est  of  the  system.  It  is  therefore  erroneous 
to  think  of  the  germ-plasm  as  if  it  led  a  charmed 
life  uninfluenced  by  any  of  the  accidents  and 


incidents  in  the  daily  life  of  the  body  which 
bears  it.  No  one  believes  this,  Weismann  least 
of  all,  for  he  finds  one  of  the  chief  sources 
of  congenital  or  blastogenic  variation  in  the 
nutritive  stimuli  exerted  on  the  germ-plasm 
by  the  varying  state  of  the  body.  But  it  is  one 
thing  to  admit  that  the  germ-plasm  has  no 
charmed  life  nor  insulation  from  bodily  influ- 
ences, and  quite  another  thing  to  believe  that 
a  change  in  the  body,  induced  by  use  or  disuse  or 
by  change  in  surroundings,  can  influence  the  germ- 
plasm  in  such  a  definite  way  that  the  offspring 
will  exhibit  the  same  modification  which  the 
parent  acquired,  or  even  a  tendency  towards  it. 

Of  the  direct  evidence  suggestive  of  the 
transmissibility  of  acquired  characters  a  few 
representative  samples  may  be  given.  (1)  The 
Panjabis  are  said  to  show  peculiarities  of 
musculature  and  skeleton,  which  are  related  to 
the  frequency  with  which  these  people  assume 
the  squatting  posture.  But  it  may  be  that 
these  modifications  are  acquired  during  each 
individual  lifetime.  The  evidence  is  inconclu- 
sive, and  we  may  set  against  it  the  case  of  the 
compressed  foot  of  Chinese  ladies,  for  there 
seems  to  be  no  evidence  that  the  long-continued 
deformation  has  resulted  in  any  hereditary 
change  in  the  Chinese  baby's  foot.  (2)  The 
alleged  dwindling  of  the  little  toe  is  instanced 
as  a  case  of  the  inheritance  of  a  modification 
induced  by  tight  boots.  But  the  evidence  is 
flimsy ;  a  dwindling  has  also  been  alleged  in 
savages  who  do  not  wear  boots  ;  it  is  possible 
that  there  is  in  man,  as  there  was  in  the  horse- 
stock,  a  congenital  variation  in  favour  of  a 
reduction  of  digits  ;  and  there  are  other  possible 
interpretations.  (3)  In  1796  the  utmost  speed 
of  the  English  trotter  was  a  mile  in  2  minutes 
57  seconds ;  decade  after  decade  the  speed  and 
the  percentage  of  swift  trotters  increased ; 
finally,  there  has  been  evolved  a  breed  who 
can  trot  a  mile  in  2  minutes  10  seconds.  This 
has  been  claimed  as  evidence  of  the  cumulative 
transmission  of  the  results  of  exercise  or  nur- 
ture. But  this  interpretation  overlooks  the 
results  of  selective  breeding  which  may  have 
increased  the  congenital  swiftness,  and  the  pro- 
cess of  elimination  which  persistently  weeded 
out  the  less  swift  from  the  stud.  (4)  In  1875 
Schmankewitsch  was  able  to  transform  one  type 
of  brine-shrimp,  Artemia  salina,  in  the  course 
of  generations  into  another  type,  Artemia 
milhausenii,  by  lessening  the  salinity  of  the 
water ;  and  conversely,  by  increasing  it.  The 
results  are  open  to  criticism  on  several  grounds, 
but  it  is  enough  to  recognise  that  Schmanke- 
witsch experimented  with  a  2^ro<jressively  chang- 
ing environment  on  a  series  of  generations,  and 
that  the  result  is  interpretable  as  due  to  modifi- 
cations liammered  on  each  successive  generation 
without  there  being  any  inheritance  of  these 
modifications.  It  is  also  possible  that  the 
reproductive  cells    before  or   after  liberation 
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were  directly  affected  by  the  continuous  change 
of  salinity.  (5)  The  fact  that  negroes  and  Mon- 
golians are  relatively  immune  to  yellow  fever  has 
been  cited  as  proof  positive  of  the  inheritance 
of  an  acquired  character.  But  it  may  be  that 
the  quality  of  immunity  was  originally  a  con- 
genital peculiarity,  which  has  become  dominant 
in  the  race  by  the  elimination  of  those  who 
were  not  immune.  If  it  be  objected  that  there 
are  cases  where  a  mother  rabbit  or  guinea-pig 
has  been  artificially  rendered  immune  to  certain 
diseases,  and  has  had  young  ones  born  immune, 
it  may  be  answered  that  this  is  probably  due 
to  a  kind  of  infection  before  birth,  some  anti- 
toxin having  passed  from  the  mother  to  the 
unborn  young.  (6)  The  case  of  supposed 
modification-inheritance  which  has  attracted 
most  attention  is  that  of  Brown-Sequard's 
guinea-pigs.  In  a  series  of  experiments  ex- 
tending over  many  years  (1869-1891),  Brown- 
Sequard  showed  that  a  partial  section  of  the 
spinal  cord,  or  a  section  of  the  sciatic  nerve, 
was  followed  after  some  weeks  by  a  peculiar 
morbid  state  resembling  epilepsy.  The  off- 
spring of  the  animals  operated  on  were 
frequently  decrepit,  and  a  certain  number 
showed  a  tendency  to  the  so-called  epilepsy. 

As  the  original  state  may  also  be  induced  by 
bruising  the  sciatic  nerve  without  cutting  the 
skin,  or  by  striking  the  animals  on  the  head 
with  a  hammer,  it  seems  unnecessary  to  consider 
the  suggestion  that  the  influence  on  the  offspring 
was  due  to  microbic  infection.  As  a  similar 
state  may  be  induced  in  the  dog  by  injury  to 
the  cerebral  cortex,  and  was  said  in  this  case 
also  to  reappear  in  the  offspring,  it  seems  that 
we  have  not  to  deal  with  a  peculiarity  of  the 
guinea-pig  alone.  As  the  epileptic  state  does 
not  occur  spontaneously  in  guinea-pigs,  we 
may  exclude  the  possibility  of  coincidence  and 
the  suggestion  that  captive  guinea-pigs  are 
nervously  morbid.  As  the  tendency  to  epileptic 
fits  (which  did  not  last  long)  was  seen  only 
in  the  offspring  of  animals  which  had  been 
operated  upon,  and  was  only  manifested  after 
appropriate  stimulus,  especially  after  irritating 
an  "  epileptogenic  "  zone  behind  the  ear  on  the 
same  side  as  the  original  injury,  we  may  exclude 
the  suggestion  that  the  epileptic  tendency  was 
imitative.  Brown-Sequard's  results  have  been 
confirmed  by  Dupuy  (1890),  Westphal  (1871), 
Obersteiner  (1875),  and  Romanes  (1895) ;  and 
no  contrary  evidence  has  as  yet  set  aside  the 
suggestion  of  modification  -  inheritance  which 
the  case  conveys. 

On  the  other  hand,  it  should  be  noted  that 
the  results  are  very  various.  In  one  set  of  ex- 
periments (Obersteiner,  1875),  out  of  thirty-two 
young  ones  born  of  artificially  epileptic  parents, 
only  two  showed  symptoms  of  epilepsy.  The 
results  in  Brown  -  Sequard's  cases  were  very 
various, — general  feebleness,  motor  paralysis  of 
the  limbs,  trophic  paralysis  resulting  in  loss  of 


toes,  cornea,  etc.,  and  only  in  some  cases  epilepsy 
or  some  similar  nervous  disorder.  It  seems  fair 
to  say  that  what  was  inherited  was  decrepitude  ; 
the  modification  was  too  violent  to  be  a  fair 
case  ;  it  disturbed  the  whole  organism,  nutritive 
and  reproductive  functions  alike,  and  was  thus 
almost  bound  to  cause  abnormality  in  the  off- 
spring. 

Although  the  evidence  suggesting  the  trans- 
missibility  of  acquired  characters  seems  alto- 
gether inconclusive,  it  may  be  noted  that  somatic 
modifications  have  enormous  individual  import- 
ance. If  they  are  not  transmissible,  the 
importance  of  securing  good  "  nurture  "■ — both 
functional  and  environmental  —  is  rather  in- 
1  creased  than  diminished.  It  has  also  been 
pointed  out  by  several  naturalists,  that  although 
modifications  may  not  be  of  direct  value  in 
evolution  (if  they  are  not  transmissible),  they 
may  be  of  great  indirect  value  by  acting  as  the 
fostering  nurses  or  shields  of  congenital  varia- 
tions in  the  same  direction.  Thus,  if  we  suppose 
swarthiness  to  become  a  condition  of  survival  in 
a  given  country,  there  would  probably  be  some 
inhabitants  with  a  strong  natural  or  congenital 
tendency  in  this  dii'ection ;  there  would  probably 
be  others  in  whom  the  congenital  variation 
towards  swarthiness  was  weak  and  incipient ; 
there  would  probably  be  others  who  had  simply 
a  susceptibility  to  acquired  swarthiness  ;  and 
I  there  would  probably  be  others  who  were  per- 
sistently blonde.  The  first  would  in  the  course 
of  natural  selection  tend  to  become  in  themselves 
and  in  their  progeny  the  dominant  stock ;  the 
last  would  tend  to  be  rapidly  eliminated  ;  but 
it  is  conceivable  that  those  who  made  up  for 
their  lack  of  natural  swarthiness  by  a  great 
susceptibility  to  acquired  swarthiness  would 
also  be  very  successful ;  in  other  words,  it  is 
j  conceivable  that  the  modification,  though  never 
j  taking  heritable  root,  would  serve  as  a  life- 
j  saving  screen  until  coincident  congenital  varia- 
tions in  the  direction  of  swarthiness  had  time  to 
grow  strong.  The  case  is  hypothetical,  but  the 
idea  is  applicable  to  realities. 

Telegony.  —  The  term  telegony  has  been 
applied  to  the  doubtful,  certainly  rare,  but  if 
true,  very  remarkable  occurrence  of  cases  where 
an  offspring  resembles  not  so  much  its  father  as 
a  previous  mate  of  its  mother.  In  other  words, 
telegony  is  the  supposed  influence  that  a  male 
may,  through  effective  impregnation  of  a  female, 
exert  on  offspring  subsequently  borne  by  the 
same  female  to  a  different  sire.  To  take  a 
simple  instance,  the  race-horse  "  Blair-Athol  " 
had  a  very  characteristic  blaze  or  white  bald 
face ;  and  it  is  said  that  mares  which  had  borne 
foals  to  "  Blair-Athol "  subsequently  produced 
to  quite  different  stallions  foals  with  the  "  Blair- 
Athol  "  blaze.  The  alleged  cases  are  of  much 
interest,  but  many  of  them  are  ill-authenticated, 
and  others  are  capable  of  being  differently  in- 
terpreted.   At  the  same  time  some  explanation 
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must  be  found  for  the  fact  that  a  belief  in 
telegony  is  widespread  among  practical  breeders. 

Telegony  has  been  alleged  to  occur  in  man, 
horses,  cattle,  sheep,  pigs,  dogs,  etc.,  and  even 
in  pigeons,  but  even  the  most  circumstantially 
recorded  cases,  such  as  Lord  Morton's  Arab 
mare,  are  far  from  satisfactory,  and  the  majority 
cannot  be  called  scientific  data  at  all.  In  his 
"Penycuik  Experiments"  Cossar  Ewart  (1899) 
proved  this  at  least,  that  telegony  does  not 
generally  occur  even  when  favourable  conditions 
are  afforded  ;  only  in  a  very  small  percentage 
of  cases  was  there  anything  even  suggestive  of 
telegony.  Moreover,  where  peculiar  phenomena 
of  inheritance  were  observed  they  seemed  to  be 
readily  explicable  on  the  "  reversion  hypothesis." 
The  general  nature  of  the  experiments  may  be 
illustrated  by  one  of  the  best  cases.  A  Rum 
pony  mare  "  Midatto,"  of  remarkably  pure  breed, 
was  served  by  aBurchell  zebra  stallion  "Matopa," 
and  the  result  (in  August  1896)  was  "  Romulus," 
whose  markings  were  quite  different  from  those 
of  his  sire,  being  suggestive  rather  of  the 
Somaliland  zebra.  In  1897  "Mulatto"  had  a 
bay  colt  foal  to  a  grey  Arab  stallion,  and  this 
foal  —  unfortunately  short-lived  —  gave  no  evi- 
dence of  telegony.  The  stripes  which  most 
frequently  occur  in  horses  were  absent ;  there 
were  others  which  are  not  uncommon  in  horses; 
but  the  most  distinct  markings  (not  that  any 
were  strongly  developed),  namely,  those  aci'oss 
the  croup,  were  of  a  sort  extremely  rare  both  in 
foals  and  horses.  In  short,  the  marking  of 
"  Mulatto's  "  second  foal  was  puzzling,  but  in  no 
definite  way  suggestive  of  the  influence  of  the 
previous  zebra  sire.  In  this,  as  in  other  cases, 
the  verdict  as  to  the  occurrence  of  telegony  was 
non- proven.  It  is  evident,  however,  that  if 
telegony  be  a  reality  wliich  occurs  very  rarely 
and  under  peculiar  conditions,  the  probabilities 
are  many  against  an  experimenter  realising 
these  conditions  in  a  short  time  ;  and  therefore 
it  is  interesting  to  notice  that  Karl  Pearson, 
working  by  statistical  methods,  was  unable  to 
find  any  quantitative  evidence  of  a  steady 
telegonic  influence  in  man. 

Till  we  are  sure  of  the  facts  to  be  explained, 
the  discussion  of  interpretations  is  gratuitous, 
but  a  brief  summary  may  be  given,  (a)  It  has 
been  suggested  that  the  phenomena  are  simply 
illustrations  of  reversion,  and  that  the  resem- 
blance between  the  offspring  and  a  previous  sire 
with  which  it  has  no  genetic  relation  is  a  coinci- 
dence. The  plausibility  of  this  explanation  will 
vary  in  different  cases.  Thus,  Finn  points  out 
that  the  occurrence  of  feather-legged  fowls  from 
l)ure  Dorking  parents,  or  of  polled  lambs  from 
black-faced  horned  parents,  cannot  be  set  down 
to  reversion,  "  feather-legged  fowls  and  polled 
sheep  not  being  ancestral  types."  All  depends, 
however,  on  the  pi'oved  purity  of  the  parent 
breed.  {h)  Another  theory  interprets  telegony 
as  due  to  maternal  impression,  the  supposition 


being  that  the  mental  image,  etc.,  produced  in 
the  mother  by  the  first  sire  exerts  an  influence 
on  subsequent  germs,  or  on  their  development 
by  another  sire.  But  see  "  Maternal  Im- 
pressions." (c)  Weismann  and  others  have 
suggested  that  spermatozoa  of  the  first  sire  may 
reach  the  ovary,  and  become  associated  with 
immature  ova,  or  may  be  in  some  way  stored  : 
and  that  a  belated  fertilisation  may  coincide  in 
time  with  a  second  coitus  by  a  different  sire,  to 
which  the  offspring  would  be  natui-ally  referred. 
Were  this  the  case,  we  should  expect  to  find 
cases  where  offspring  were  produced  without  any 
second  sire  at  all,  and  no  such  cases  (among 
higher  animals  at  least)  are  known,  (c?)  Some- 
what subtler  is  the  suggestion — often  called  the 
"  infection  hypothesis  "  —  that  the  seminal 
matter  of  the  first  sire  may,  apart  from  the 
fertilisation  of  an  ovum  or  ova,  influence  the 
reproductive  organs  or  the  constitution  of  the 
mother  in  such  a  way  that  subsequent  gestations 
(following  impregnation  by  another  sire)  may  be 
affected.  The  probability  of  some  physiological 
influence  is  probable,  but  it  is  difficult  to  con- 
ceive that  the  influence  should  be  of  so  precise 
a  nature  as  to  evoke  in  offspring  by  a  second 
sire  a  resemblance  of  the  first,  (e)  Perhaps  the 
most  plausible  theory  is,  that  the  mother  is 
influenced  through  the  foetus  during  pregnancy, 
and  that  the  influence  reacts  on  subsequent 
offspring.  This  so  -  called  "  saturation  hypo- 
thesis "  suggests  that  some  of  the  characteristics 
of  the  sire,  while  expressing  themselves  in  the 
development  of  the  embryo,  may,  as  it  were, 
saturate  into  the  dam,  and  affect  her  constitution 
in  such  a  precise  way  that  her  offspring  by 
subsequent  sires  may  through  maternal  influence 
be  affected  with  some  of  the  characteristics  of 
the  first.  Thus,  Sir  William  Turner  (1889),  in 
discussing  Lord  Morton's  case,  says  :  "  I  believe 
that  the  mother  had  acquired  during  her  long 
gestation  with  the  hybrid  the  power  of  trans- 
mitting quagga-like  characters  from  it,  owing  to 
the  interchange  of  material  which  had  taken 
place  between  them  in  connection  with  the 
nutrition  of  the  young  one.  ...  In  this  way 
the  germ-plasm  of  the  mother,  belonging  to  ova 
which  had  not  yet  matured,  had  become 
modified  whilst  still  lodged  in  the  ovary.  This 
acquired  modification  had  influenced  her  futiu'e 
offspring  derived  from  that  germ-plasm,  so  that 
they  in  turn,  though  in  more  diluted  form, 
exhibited  zebra-like  markings."  It  is  conceivable 
that  something  like  this  may  occur  in  the  case 
of  a  poison  or  protective  antitoxin,  which  might 
diffuse  in  and  out.  We  can  imagine  that  a  sire 
infected  with  some  virulent  disease,  and  show- 
ing certain  structural  disturbances  associated 
therewith,  may  have  offspring  which  are  similarly 
affected,  and  that  the  influence  from  them  may 
pass  before  their  birth  into  the  constitution  of 
the  mother,  and  so  aftect  her  that  subsequent 
offspring  by  a  healthy  sire  are  diseased  after  the 
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manner  of  the  first.  But  while  we  have  some 
facts  to  go  upon  in  regard  to  the  diffusion  of 
toxins  and  antitoxins,  we  have  none  as  yet  which 
warrant  us  in  supposing  the  diffusion  of  structural 
characteristics  or  of  the  germinal  representatives 
of  these. 

It  remains  to  ask  for  some  explanation  of  the 
widespread  belief  in  the  occurrence  of  a 
phenomenon,  the  scientific  evidence  for  which 
seems  so  slender.  There  is  no  doubt,  we  are 
told,  that  the  value  of  a  pure-bred  bitch  at  once 
goes  down  if  she  has  been  accidentall}'  lined  by 
a  mongrel,  and  it  is  possible  that  there  may  be 
good  reason  for  this,  apart  from  the  fact  that 
the  episode  is  not  one  which  figures  well  in  the 
books.  It  is  possible  that  the  constitution  and 
temper  of  the  bitch  may  be  subtly  affected  by  a 
coitus — especially  fertile  coitus — with  a  dog  of 
inferior  strain,  and  that  the  deteriorated  con- 
stitution may  react  upon  future  offspring 
although  real  telegony  does  not  ensue.  It  is 
hardly  sufficient  to  remind  ourselves  that  people 
are  indescribably  careless  about  their  scientific 
beliefs,  and  that  breeders  are  often  too  super- 
stitious, for  considerations  of  money  value  have 
a  potent  effect  in  evolving  carefulness,  and 
breeding  is  gradually  becoming  an  art  based  on 
scientific  conclusions.  There  must  be  some 
basis  for  the  widespread  belief,  and  the  answer 
given  by  the  practical  men  themselves  is  that 
they  have  abundant  experience  of  telegony. 
This  leads  us  to  look  for  phenomena  which  might 
be  readily  mistaken  as  telegonic,  and  there  can 
be  little  doubt  that  Ewart  is  right  in  thinking 
that  the  mistake  is  in  the  misinterpretation  of 
reversions.  The  unexpectedness  of  results  when 
different  races  are  crossed  is  well  known.  A 
dark  bantam  hen,  paired  with  an  Indian  game 
Dorking,  produced,  amongst  others,  a  cockerel 
almost  identical  with  a  jungle  fowl  (Gallus 
banhiva),  that  is,  with  the  original  wild  stock. 
What  occurs  when  different  races  or  breeds  are 
crossed  may  occur  on  a  smaller  scale  when 
individuals  of  the  same  breed,  but  of  different 
strains,  are  crossed.  Reversionary  phenomena, 
however  they  may  be  theoretically  interpreted, 
are  frequent,  and  when  they  occur  they  are  to 
the  practical  breeder  usually  disappointing.  In 
search  for  an  interpretation,  he  sometimes  thinks 
that  he  finds  one  in  telegony ;  that  is  to  say,  he 
gives  the  blame  of  the  reversionary  phenomenon 
not  to  the  immediately  preceding  crossing, 
which  may  have  been  theoretically  correct,  and 
should  have  turned  out  well,  but  to  some 
remoter,  less  careful,  or  perhaps  accidental 
crossing.  In  this  way  the  remoter  sire  is  made 
the  scape-goat  for  the  reversion,  and  the  belief 
in  telegony  has  grown. 

Inheritance  of  Disease. — The  study  of  the 
heritability  of  diseased  states  has  not  disclosed 
any  general  fact  which  is  not  observable  in 
normal  cases ;  and  it  is  only  for  convenience 
that   the  two  aspects  shoiild   be  separated. 


Since  Lucas  (1847)  collected  his  data  showing 
the  heritability  of  malformations,  numerical 
abnormalities,  and  many  diseased  states  of 
body  and  mind,  a  more  critical  study  has  led 
physicians  to  formulate  a  number  of  distinc- 
tions between  real  and  apparent  inheritance. 
As  these  make  for  progress  they  may  be  briefly 
illustrated.  For  notes  on  the  heritability  of 
particular  diseases  the  separate  articles  should 
be  consulted. 

(a)  The  reappearance  of  a  diseased  condition 
in  successive  generations  does  not  prove  that  it 
has  been  transmitted,  or  that  it  is  even  trans- 
missible. The  Alpine  plants  which  Nageli 
brought  to  the  botanical  garden  at  Munich 
became  so  nuich  changed  that  they  were  hardly 
recognisable  as  the  same  species,  and  their 
descendants  were  likewise  transformed.  There 
was  no  doubt  as  to  the  reappearance  of  the 
unusual  characters,  but  there  was  every  doubt 
that  the  reappearance  was  due  to  inheritance. 
That  it  was  due  to  the  persistence  of  the  new 
conditions,  and  to  the  changes  which  these 
directly  impressed  on  each  successive  crop,  was 
shown  by  the  fact  that  when  the  plants  were 
removed  to  poor,  gravelly  soil,  the  southern 
modifications  disappeared,  and  the  plants  were 
retransformed  into  their  original  Alpine  state. 
So  it  is  with  many  diseased  states  which  re- 
appear generation  after  generation,  not  because 
they  have  been  transmitted,  but  because  of  the 
persistence  of  the  unhealthy  stimuli  in  function 
or  in  environment  which  originally  evoked  them. 

(6)  Even  when  a  child  is  born  with  symptoms 
or  definite  expressions  of  a  disease,  it  does  not 
follow  that  the  disease  was  part  of  the  inherit- 
ance. It  may  have  been  acquired  by  infection 
through  the  mother  during  the  foetal  period. 
This  may  be  illustrated  in  some  cases  of 
syphilis.  Similarly,  there  is  a  growing  body  of 
evidence  to  show  that  in  certain  mammals  (if 
not  also  in  man)  there  may  be  a  passage  of 
antitoxin  substances  from  the  blood  of  an  arti- 
ficially immune  mother  to  the  blood  of  the 
foetus,  so  that  the  offspring  may  be  in  conse- 
quence born  immune.  But  no  one  who  thinks 
clearly  would  call  this  a  case  of  inheritance. 

(c)  In  many  cases  it  seems  possible  and 
useful  to  draw  a  distinction  between  the 
inheritance  of  a  definite  disease  and  the 
inheritance  of  a  constitutional  predisposition 
to  it.  Thus,  since  tuberculosis  is  a  bacterial 
disease,  since  few  children  are  born  tuberculous, 
and  since  the  disease  attacks  unequally  those 
who  are  equally  exposed  to  the  same  external 
conditions  of  infection,  it  seems  probable  that 
what  is  inherited  is  a  blastogenic  variation 
which  expresses  itself  in  "  vulnerability  of  the 
protective  epithelia,"  etc.,  in  short,  in  a 
deteriorated  power  of  resistance  to  the  tuber- 
cule  bacillus.  In  the  same  way,  to  take  a  case 
apart  from  bacterial  infection,  it  seems  probable 
that  gout  is  not  as  such  transmissible,  but  that 
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what  is  inherited  is  a  blastogenic  variation 
which  expresses  itself  in  an  altered  mode  of 
eliminating  nitrogenous  waste, — a  constitutional 
vice  which  becomes  more  apparent  through 
excess  of  food  and  alcohol. 

That  diseased  states  of  the  nervous  system 
run  in  families  is  undeniable,  but  in  many  cases 
they  change  in  particular  expression  from 
generation  to  generation.  This  points  to  the 
position  which  many  hold,  which  is  well  argued 
for  by  Rohde  (1895),  that  what  is  really 
inherited  is  a  germinal  variation,  which  may 
express  itself  in  general  neurasthenia,  easy 
exhaustibility,  etc.,  or  under  sufficient  provoca- 
tion in  some  form  of  acute  neurosis.  There  is 
no  clear  case  of  a  normal  subject  becoming  an 
acute  maniac  through  external  shock  and  trans- 
mitting his  disease ;  and  Rohde's  conclusion, 
after  a  careful  survey,  is  that  all  transmissible 
nervous  diseases  have  a  germinal  origin.  As 
Ciouston  has  said  :  "  A  neurotic  heredity  is  seen 
to  resolve  itself  into  general  morbid  tendencies 
rather  than  direct  proclivities  to  special  diseases." 
What  we  have  said  does  not  imply  that  per- 
sistent nerve-fatigue  and  neurasthenia  in  parents 
may  not  favour  the  outcrop  of  neurosis  in  the 
offspring,  for  the  abnormal  nervous  condition 
may  through  nutritive  disturbances  affect  the 
germ-plasm  (as  even  Weismann  admits),  and 
the  foetus  may  be  readily  affected  disadvan- 
tageously  through  the  mother. 

(cl)  The  same,  or  a  closely  similar  diseased 
state,  may  arise  in  different  ways,  and  the 
heritability  will  differ  with  the  mode  of  origin. 
If  the  diseased  state  is  inborn  in  the  strict 
sense,  if  it  be  the  result  of  a  blastogenic  or 
germinal  variation,  the  probability  of  trans- 
mission is  great.    But  if  it  has  been  induced 
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adventitiously  by  external  influences  the  proba- 
bility is  slight.  The  distinction  is  a  real  one, 
but  it  is  not  always  readilj^  drawn  in  actual 
practice.  Thus  the  difficulty  of  distinguishing 
congenital  deafness  from  that  which  is  adventi- 
tious— the  result,  for  instance,  of  various  in- 
fectious diseases — may,  perhaps,  explain  why 
in  E.  A.  Fay's  statistics  (3078  marriages,  6782 
children),  the  percentage  of  deaf  children  in 
families  where  both  parents  were  deaf  was 
8-458 ;  where  one  parent  only  was  deaf  the 
percentage  was  larger,  namely,  9 '856.  Where 
hoih  parents  were  believed  to  be  congenitally 
deaf  the  percentage  of  deaf  children  was  25*931; 
where  one  parent  was  deaf  congenitally  and  the 
other  adventitiously,  it  was  6 "538  ;  where  both 
parents  were  adventitiously  deaf,  it  was  only 
2"326.  Where  one  parent  is  congenitally  deaf 
and  the  other  hearing,  11*932  per  cent  of  the 
children  were  deaf ;  where  one  parent  was 
adventitiously  deaf  and  the  other  hearing,  the 
percentage  was  2-244.  In  short,  it  is  not  evident 
that  adventitioiis  deafness  is  inherited.  Fay's 
statistics  show  that  deafness  among  the  rela- 
tives of  the  parents  increases  very  largely  the 
likelihood  of  there  being  deaf  children ;  and 
they  also  seem  to  show  that  consanguineous 
marriages  greatly  increase  the  probability  of  the 
inheritance  of  deafness,  or  of  the  tendency  to  it. 

(e)  In  many  cases  there  is  abinidant  evidence 
of  the  transmission  of  a  specific  disease,  but  this 
seems  always  to  be  what  the  biologist  would  call 
a  disease  of  germinal  or  blastogenic  origin. 
Thus  we  may  cite  a  case  of  hsemorrhagic 
tendency  given  hy  Klebs  (qiioted  by  Turner, 
1889),  where  the  dark  letters  stand  for  affected 
subjects  (all  males) ;  it  illustrates  first  a  diffu- 
sion and  then  a  waning  of  the  disease. 
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Horner,  cited  by  Klebs,  gives  a  good  illustration  in  reference  to  Daltonism  or  colour-blindness. 
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What  has  just,  been  noted  in  regard  to  specific 
diseased  conditions  is  likewise  true  of  many 
abnormalities.  Polydactylism  has  been  traced 
through  six  generations,  and  Turner  notes  a 
case  where  a  shortening  or  imperfect  growth 
of  the  metacarpal  bone  of  the  ring  finger  of 
the  left  hand  was  "  traceable  throughout  six 
generations,  and  perhaps  even  in  a  seventh,  and 
was,  as  a  rule,  transmitted  alternately  from  the 
males  to  the  females  of  the  family."  Scores  of 
examples  might  be  given. 

To  sum  up  this  section,  we  may  cite  four 
general  conclusions  from  a  recent  discussion  of 
the  subject  by  D.  J.  Hamilton  : — 

(1)  There  is  no  evidence  proving  that  diseased 
conditions  of  body,  excited  by  external  agencies, 
using  the  term  in  its  broadest  sense,  can  be 
transmitted  hereditarily  through  generations. 

(2)  The  various  hereditary  tendencies  or 
predispositions  to  disease  of  the  hereditary 
type  have  arisen  as  variations  in  the  germ- 
plasm. 

(3)  These  predispositions  to  disease  probably 
extend  far  back  into  the  history  of  the  human 
race,  and  break  out  only  occasionally  in  accord- 
ance with  the  laws  of  atavism.  [Others  would 
say  that  the  great  abundance  of  presently 
occurring  germinal  variations  renders  it  un- 
necessary to  seek  for  an  origin  in  the  distant 
past.] 

(4)  External  agencies  are  merely  the  means 
of  bringing  them  to  light. 

When  all  is  said  there  remains  no  doubt 
that  morbid  conditions  and  predispositions  are 
inherited,  and  against  this  we  have  to  place 
the  probability  that  relative  immunity  is  also 
becoming  heritable.  In  the  course  of  natural 
selection,  keenest  during  the  early  years  of  life, 
the  less  immune  tend  to  be  eliminated,  and  the 
standard  is  thus  raised.  But  in  this  struggle, 
as  Reibmaj^r  has  argued,  the  most  momentous 
factor  is  in  the  external  conditions  of  function 
and  environment,  for  if  these  favour  the  morbid 
inheritance  the  organism  has  to  fight  a  battle 
with  two  fronts,  which  is  seldom  hopeful.  The 
hope  is  in  the  slow  increase  of  constitutional 
immunity  on  the  one  hand  and  in  the  securing 
of  wholesome  conditions  of  life  on  the  other. 
But  another  side  of  the  problem  must  not  be 
overlooked,  which  Haycraft  has  emphasised  in 
his  Dartvinism  and  Race  Progress — If  the  race 
eliminates  its  own  eliminators  (the  disease 
germs)  which  have  at  least  helped  to  make  it 
what  it  is,  or  if  it  becomes  no  longer  susceptible 
to  their  eliminative  action,  what  selective  agents 
— ^even  more  discriminating,  we  may  hope — are 
to  take  their  place  1 

An  article  on  this  subject  at  the  present  date 
ought  to  close  with  a  reminder  that  in  regard  to 
many  problems  of  heredity  and  inheritance  we 
are  far  from  being  able  to  formulate  general 
conclusions,  and  that  the  hopeful  outlook  is  not 
in  theorising,  but  in  experiment,  in  the  collec- 


tion of  precisely  observed  data,  and  in  the 
skilful  use  of  statistical  methods. 

Hering^'s  Theory.  See  Colour  Vision 
{Theories  of  Colour  Perception). 

Hermaphroditism. 

True  Hermaphroditism  ....  183 
Pseudo-Hbrmaphroditism       .       .  .184 

See  also  Generation,  Female  Organs  of 
{Arrested  Developments) ;  Ovaries,  Diseases  of 
{Hernia)  ;  Scrotum  and  Testicle,  Diseases  of 
{Abnormalities,  Cleft  Scrotum)  ;  Uterus,  Mal- 
formations of. 

Hermaphroditism,  in  the  strict  and  ancient  sense 
of  the  term — the  existence,  namely,  in  the 
same  human  being  of  functionally  active  testicles 
and  ovaries — has  not  yet  been  met  with ;  the 
name,  however,  is  applied  to  the  cases  in  which 
glands  anatomically  ovaries  and  glands  anatomi- 
cally testicles  have  been  found  in  one  individual, 
or,  much  more  commonly,  to  the  cases  in  which 
the  true  sex  is  masked  or  rendered  dubious  by 
the  existence  of  malformations.  There  are,  there- 
fore, two  distinct  groups  of  cases,  the  first  of 
which  contains  the  anatomically  true  hermaphro- 
dites (hermaphroditismus  verus),  while  the 
second  includes  the  individuals  of  doubtful  sex 
(hermaphroditismus  spurius).  Of  these  two 
groups  the  latter  contains  by  far  the  majority  of 
the  reported  cases  which  have  come  to  the  test  of 
the  post-mortem  room  table  and  the  microscope. 

True  hermaphroditism  may  be  of  three  kinds 
— lateral,  bilateral,  and  unilateral.  Lateral 
hermaphroditism  may  be  defined  as  the  presence 
of  an  ovary  on  one  side  of  the  body  and  a 
testicle  on  the  other,  and  of  this  it  is  claimed 
that  some  certain  cases  have  been  met  with. 
With  regard  to  that  reported  by  Cramer  in  18-57, 
it  is  stated  that  there  existed  a  rudimentary 
uterus  and  vagina  along  with,  on  the  right  side, 
a  normal  ovary,  parovarium,  and  tube ;  and  on 
the  left  side  a  tube,  parovarium,  and  a  supposed 
testicle  lying  in  the  scrotal  sac.  As,  however, 
the  microscopical  appearances  of  the  last-named 
body  are  not  given,  it  is  as  reasonable  to  regard 
it  as  a  herniated  ovary.  Schmorl's  case  is 
better  established  :  it  was  that  of  a  hypospadiac 
individual,  22  years  of  age,  in  whom,  after 
operation,  a  small  swelling  appeared  in  the  left 
groin,  which,  when  excised,  was  found  to  be  an 
ovary  ;  the  patient  died,  and  at  the  autopsy  it 
was  discovered  that  there  was  a  uterus  bicornis, 
and  on  the  right  side  a  testicle  with  a  rudiment- 
ary epididymis  in  the  scrotum.  Of  bilateral 
hermaphroditismus  verus,  which  may  be  defined 
as  the  presence  of  both  an  ovary  and  a  testicle 
on  both  sides  of  the  body,  it  must  be  regarded 
as  doubtful  whether  a  well-established  instance 
has  yet  been  reported.  In  Heppner's  case,  a 
premature,  and,  in  other  ways,  malformed  infant. 
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the  external  organs  were  those  of  the  female ; 
while  internally  there  were  a  rudimentary 
uterus,  a  rudimentary  vagina,  a  normal  ovary, 
parovarium,  and  tube  on  Isoth  sides,  and  near  to 
each  ovary  a  body  containing  tubules  running 
towards  the  hilum,  and  supposed  to  be  a  testicle. 
Unilateral  true  hermaphroditism  must  be  very 
rare ;  in  it  there  are  supposed  to  be  a  testicle 
and  an  ovary  on  one  side  of  the  pelvis,  and  a 
testicle  or  an  ovary  or  neither  on  the  opposite 
side.  Blacker  and  Lawrence  claim  to  have  de- 
scribed the  only  well-authenticated  and  genuine 
case  of  hermaphroditismus  verus  unilateralis ; 
but  it  is  to  be  remembered  that  it  was  in  a 
foetus  and  not  in  an  adult.  The  foetus  was  well 
formed  save  for  the  genitals  ;  thei'e  was  a  uterus 
unicornis,  a  normal  tube  and  ovary  on  the  right 
side,  and  on  the  left  side  an  ovo-testis,  with  a 
vas  deferens  and  epididymis.  Of  course,  the 
whole  importance  of  the  case  rests  upon  the 
demonstration  of  the  so-called  ovo-testis  ;  it  is 
claimed  by  the  authors  that  the  gland  on  the 
left  side  was  double  in  nature,  that  one  part  of 
it  was  ovarian  and  the  other  testicular.  The 
microscopical  appearances  show  that  in  one  part 
there  were  cell-columns  and  Graafian  follicles 
with  a  large  amount  of  stroma,  while  in  the 
other  were  tubules  filled  with  cells,  forming  at 
the  hilum  a  rete-like  structure.  Manifestly  it 
becomes  very  difficult  to  decide  as  to  the  nature 
of  a  gland  like  the  testicle  or  ovary,  which  in 
early  foetal  life  is  so  similar  in  structure ; 
arrested  development  of  the  testicle  might  leave 
a  gland  not  unlike  a  poorly  developed  ovary. 

PReudo-hermaphroditism,  or  hermaphroditis- 
mus spurius,  is  much  less  rare  than  the  true 
form  ;  and  the  explanation  is  to  be  found  in  the 
embryology  of  the  genitals.  Pseudo-hermaphro- 
dites are  usually  individuals  in  whom  a  part  of 
the  organogenic  scaffolding  of  the  genital  organs, 
which  is  common  to  both  sexes,  persists  instead 
of  atrophying  ;  thus  in  male  pseudo-hermaphro- 
dites there  may  be  found  coexisting  the  testicles 
and  a  uterus  and  tubes,  the  Miillerian  ducts 
which  ought  normally  to  have  atrophied  having 
persisted.  But  there  is  never  a  stage  in  the 
embryo  in  which  the  scaffolding  of  both  ovaries 
and  testicles  exists ;  hence  the  rarity,  perhaps 
the  impossibility,  of  true  hermaphroditism.  The 
other  form  of  spurious  hermaphroditism,  pseudo- 
hermaphroditismus /ewijWnws,  includes  the  cases 
in  which  an  individual  with  ovaries  (a  woman 
therefore  in  reality)  has,  through  adhesion  of 
the  labia  pudendi,  hypertrophy  of  the  clitoris, 
and  a  hirsute  development  on  the  face,  taken  on 
the  external  appearances  of  the  male.  This  form, 
or  gynandry,  as  it  is  sometimes  called,  is  not  so 
common,  and  does  not  carry  with  it  the  same 
social  dangers  as  pseudo- hermaphroditismus 
mascidinus  or  androgyny  ;  it  requires  no  further 
description. 

Male  pseudo-hermaphroditism  may  be  of  three 
kinds.     It  may  be  infernal,  when  thei'e  are 


testicles  in  association  with  external  genitals  of 
the  male  type,  and  a  uterus,  vagina,  and  even 
tribes.     It  may  be  external,   when  there  are 
testicles  along  with  female  external  genitals  and 
a  feminine  build  of  body.    Finally,  it  may  be 
complete,  when,  in  addition  to  testicles,  there 
is  a  uterus  with  tubes  and  external  genitals 
resembling  the  female  type.     The  commonest 
form  met  with  is  that  in  which  there  is  scrotal 
hypospadias  (the  urethra  opening  at  the  base  of 
an  imperforate  and  stunted  penis),  non-descent 
or  incomplete  descent  of  the  testicles,  and  want 
of  union  of  the  two  halves  of  the  scrotum  in  the 
middle  line.    The  resemblance  to  the  female 
type  may  be  intensified  by  the  presence  of  a 
vulvar  or  rather  a  vestibular  canal  of  no  great 
depth,  but  simulating  the  vaginal  orifice,  and 
sometimes  possessing  a  hymeneal  membrane. 
Such  individuals  are  usually  registered  at  birth 
as  females,  and  it  is  only  when  puberty  arrives 
that  the  non-appearance  of  the  menses,  and  the 
development  of  hair  on  the  face  and  chest,  along 
with  other  secondary  male  characters,  throw 
doubt  on  the  real  sex  of  the  person,  and  may 
lead  to  a  medical  examination.    In  the  absence 
of  such  an  examination  it  may  unfortunate!}' 
happen  that  the  hypospadiac  man  is  married  as 
a  woman,  and   Neugebauer   has   reported  a 
number  of  cases  of  this  occurrence.    As  in  all 
other  malformations,  so  in  this,  family  prevalence 
(the  occurrence  of  more  than  one  case  in  the 
same  family)  may  be  met  with,  and  both  Groom 
and  Ghiarleoni  have  given  details  of  supposed 
sisters   who   turned  out   to   be  hypospadiac 
brothers.     In   order   to   avoid  the  awkward 
consequences  which  may  and  do  follow  such 
erroneous  declarations  of  sex,  Lawson  Tait  has 
advised  that  when  any  doubt  as  to  sex  exists  at 
the  time  of  birth  the  child  should  be  brought  up 
as  a  boy ;  if  this  be  done,  the  risks  of  error 
and  the  dangers  resulting  from  it  are  much 
diminished,  for  male  pseudo-hermaphrodites  are 
more  common   than  female,  and  individuals 
reared  as  males  are  less  likely  to  enter  the 
married  state  in  ignorance  of  their  true  sex. 
Gastration  has  been  suggested  and  carried  out  in 
some  instances,  but  it  is  of  doubtful  justifiability ; 
redeclaration  of  sex  is  attended  with  many  diffi- 
culties, as  was  abundantly  shown  in  Groom's 
cases  (Trans.  Edin.  Ohst.  Soc.  xxiv.  102,  1899); 
but  it  is  surely  preferable  in  most  cases  to 
surgical  procedures. 

Hermite  Process. — A  means  of  dis- 
posal of  sewage  by  subsidence.  Nascent  oxygen  is 
obtained  by  passing  an  electric  current  through 
sea-water,  and  the  fluid  applied  directly  to  the 
drains  or  sewers. 
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Conditions  of  a  Hernia — 

Reducible        .        .  .  .  .188 

Irreducible       .        .  .  .  .188 

Incarcerated     .        .  .  .  .189 

Inflamed         .        .  .  ■■  .189 

Strangulated    .        .  .  .  .189 

Special. 

Inguinal       .       .       .       .       .  .194 

In  Children  .  .  .  .  .199 
Strangulated     .        .        .  .199 

Femoral  200 

Umbilical  201 

Congenital 

In  Infants 

In  Adults 

Ventral        ......  203 

Lumbar  .       .       .       .       .       .       .  203 

Obturator     ......  204 

Hernia  of  Special  Viscera  .       .       .  204 

Bladder,  Ovary,  CcBcum,  Appendix 
Treatment     .       ,       .       .       .  .207 

See  also  Appendix  Vbrmiformis  {Hernia)  ; 
Bladder,  In.]uries  and  Diseases  of  {Malposi- 
tions) ;  Brain,  Surgery  of  {Hernia  Cerebri) ; 
Chest,  Injuries  of  {Diaphragmatic  Hernia)  ; 
Cretinism  {Description,  Umbilical  Hernia) ; 
Diaphragm,  Surgical  Affections  of  {Hernia); 
Fallopian  Tubes  {Hernia  of) ;  Gastro-In- 
TESTiNAL  Disorders  of  Infancy  {Constipation, 
Causes) ;  Intestines,  Surgical  Affections  of 
{Intestinal  Obstruction,  Internal  Hernial) ; 
Muscles,  Diseases  of  {Hernia) ;  Pelvis,  Per- 
ineum and  Pelvic  Floor  {Rectocele,  Prolapsus 
Uteri) ;  Peritoneum,  Acute  Peritonitis  {Eti- 
ology) ;  Pregnancy,  Affections  of  Generative 
Organs  [Hernia  of  Gravid  Uterus);  Scrotum 
AND  Tksticle,  Diseases  of  {Malposition  of 
Testicle) ;  Scrotum  and  Testicle,  Diseases  of 
{Impotence,  Causes) ;  Umbilicus,  Diseases  of 
{Hernia). 

A  hernia  (€/)vos  =  a  branch)  may  be  detined 
as  the  protrusion  of  any  visciis  through  an 
abnormal  opening  in  the  walls  of  the  cavity  con- 
taining it.  In  general  use  the  word  "  hernia  "  is 
tacitly  understood  as  referring  to  an  abdominal 
hernia. 

In  an  abdominal  hernia  the  viscus  generally 
derives  a  complete  covei'ing  from  the  peritoneum, 
and  remains  always  covered  by  the  skin.  There 
are  certain  regions  which  from  their  anatomical 
conformation,  from  congenital  incompleteness  of 
development,  or  from  both,  are  especially  pre- 
disposed to  the  occurrence  of  hernia.  These  are 
tlie  inguinal,  femoral,  and  umbilical.  Hernial 
protrusions  may  also  occur  in  the  following 
situations : — at  the  obturator  foramen,  in  the 
perinseum,  at  the  sciatic  notch  ;  in  the  lumbar 
region  and  at  the  linea  alba  or  any  portion  of 
the  anterior  abdominal  wall.  All  such  hernijB  are 
known  as  external,  in  contrast  to  the  internal, 
which  occur  within  the  peritoneal  cavity,  gener- 
ally into  certain  pre-existing  peritoneal  fossfe. 


A  hernia  consists  of  {a)  the  sac,  (/>)  the  con- 
tents, (c)  the  coverings. 

{a)  The  Sac  consists  of  peritoneum  continuous 
with  and  derived  from  the  parietal  peritoneum. 
As  a  general  rule  the  sac  is  complete,  but  in 
certain  cases,  for  example,  "  extraperitoneal  " 
cystocele,  it  may  be  absent,  and  in  others,  such 
as  "  paraperitoneal  "  cystocele,  it  may  be  incom- 
plete.   Two  forms  of  sac  are  recognised  :  — 

I.  The  Congenital,  and  II.  The  Acquired. 

I.  The  Congenital  Sac  results  from  the  want 
of  closure  of  peritoneal  processes  normal  in  the 
foetus.  Such  are  the  processus  vaginalis,  the 
canal  of  Nuck,  and  the  peritoneal  protrusion  at 
the  umbilicus.  These  will  be  subsequently  re- 
ferred to  in  detail.  Some  foi-ms  of  sac  produced 
by  the  traction  of  an  aberrant  attachment  of  the 
gubernaculum  must  also  be  considered  as  con- 
genital. Such  is  the  sac  of  an  infantile  hernia, 
and  such,  probably,  is  the  sac  formed  from  one 
of  the  pouches  of  Rokitansky. 

II.  T]ie  Acquired  Sac,  in  its  earliest  stage,  is 
represented  by  a  mere  laxity  or  bulging  of  the 
parietal  peritoneum.  Then  at  a  certain  point, 
the  internal  abdominal  ring,  for  example,  a 
dimple  is  formed  which,  gradually  deepening, 
forms  a  tube-like  process  lying  in  the  inguinal 
canal.  The  orifice  of  communication  with  the 
peritoneal  cavity  is  now  the  widest  portion  of 
the  sac.  As  the  tube-like  structure  gradually 
elongates  it  reaches  the  upper  part  of  the 
scrotum,  and  there,  relieved  of  pressure,  expands 
readily  and  rapidly,  and  becomes  spherical  in 
shape.  To  some  extent  the  increase  in  size  of 
the  sac  may  be  the  result  of  the  dragging  down 
of  peritoneum  from  the  iliac  fossa,  but  it  is 
largely  due  to  the  inherent  capacity  for 
expansion  under  a  process  of  stretching  possessed 
by  the  serous  membrane.  The  upper  end  lying 
within  the  canal  is  then  the  narrowest  portion 
of  the  sac,  and  is  known  as  the  nec/c,  the 
expanded  lower  end  being  known  as  the  fmidus. 
During  the  time  of  the  progressive  enlargement 
of  the  sac  adhesions  form  between  it  and  the 
structures  immediately  external,  so  that  when 
the  sac  has  reached  even  a  moderate  size  it  is 
fixed,  and,  except  imder  unusual  circumstances, 
irreducible.  The  neck  of  the  sac  is  generally 
described  as  being  thrown  into  folds  which, 
from  irritative  inflammation,  adhere  to  one 
another,  and  result  in  the  formation  of  a 
constriction,  a  thick  fibrous  band,  at  the 
abdominal  orifice.  Such  a  condition  is  certainly 
rare.  Since  the  introduction  of  the  operations 
of  Bassini  and  Halsted,  which  impose  upon  the 
surgeon  the  necessity  of  opening  up  the  inguinal 
canal  and  laying  bare  the  neck  of  the  sac,  it  has 
been  noticed  that  even  if  any  pleats  are  present 
at  the  abdominal  orifice  they  unfold  themselves 
as  soon  as  the  external  pressure  is  relieved.  In 
not  a  few  cases,  however,  the  sub-peritoneal 
tissue  is  thicker  at  the  neck  than  elsewhere, 
and  by  a  local  condensation  may  form  a  fibrous 
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ring,  but  such  thickening  does  not  usually  affect 
the  peritoneum. 

In  most  cases  the  interior  of  the  sac  is  quite 
smooth,  but  occasionally  adhesions  may  form, 
as  the  result  of  inflammatory  processes,  and 
give  rise  to  irreducibility  of  the  hernia. 

If  the  adhesions  attect  the  mouth  of  an  empty 
hernial  sac  and  result  in  its  closure  there,  or  if 
a  phig  of  omentum  adhere  in  the  neck  of  the 
sac  and  effectually  block  the  orifice,  fluid  may 
accumulate  in  the  interior  of  the  sac  so  cut 
off"  and  a  hydrocele  of  the  hernial  sac  results. 

The  sac  wall  is,  in  most  examples,  of  the  same 
appearance  and  thickness  as  the  peritoneum 
from  which  it  is  derived.  In  old-standing 
liernise,  especially  if  an  ill-fitting  truss  or  one 
exerting  ill-regulated  pressure  has  been  worn, 
the  sac  will  be  found  thickened,  tough,  fibrous, 
or  almost  cartilaginous  in  density. 

{/j)  The  Contents. — Any  of  the  abdominal 
organs,  including  the  pancreas,  may  be  present 
in  a  hernial  sac,  but  in  many  of  the  operations 
undertaken  for  the  radical  cure  the  sac  is  found 
empty.  The  most  usual  content  is  probably  the 
ileum,  then  the  omentum,  and  the  jejunum. 
The  large  intestine,  especially  tlie  sigmoid,  is 
not  infrequently  seen.  The  omentum  generally 
lies  in  front  of  the  intestine  if  both  are  present. 
It  exhibits  a  marked  disposition  to  the  formation 
of  adhesions  to  other  structures  contained  within 
the  sac.  Adhesions  present  in  a  hernial  sac 
may  run 

1.  Between  one  portion  of  the  sac  and 

another, 

2.  Between  omentum  and  the  sac, 

3.  Between  omentum  and  intestine, 

4.  Between  intestine  and  intestine, 

5.  Between  intestine  and  the  sac. 

The  last  are  decidedly  rare.  A  thin  tag  of 
omentum  adherent  to  the  neck  of  the  sac  is 
frequently  found  on  laying  open  the  inguinal 
canal.  Unless  the  portion  of  the  sac  in  the 
inguinal  canal  be  freely  opened  up,  these  little 
tags  or  threads  of  adherent  omentum  are  apt  to 
be  overlooked.  A  persisting  adhesion  of  such  a 
kind  is  not  improbably  a  potent  factor  in  the 
recurrence  of  a  hernia  after  operation. 

The  omentum  undergoes  certain  changes 
when  it  has  been  for  any  length  of  time  in  a 
hernial  sac.  It  becomes  thickened,  tough, 
fibrous  and  brawny,  and  in  some  instances 
considerably  increased  in  bulk,  forming  then  a 
hard  globular  mass  connected  with  the  intra- 
abdominal portion  by  a  more  or  less  narrowed 
pedicle.  Cysts  may  form,  or  a  calcareous 
deposit  occur,  or  rarely,  malignant  disease  or 
tubercle  develop.  A  second  spurious  sac  may 
be  formed  by  a  complete  envelopment  of  the 
gut  in  tlie  sac  by  a  thin  and  stretched 
omentum.  Holes  or  gaps  in  this  structure 
have  allowed  bowel  to  pass  through  them,  and 
strangulation  lias  thereby  resulted.    If  intestine 


alone  is  present  the  hernia  is  known  as  an 
enterocele,  if  omentum  alone  as  an  epiplocele,  if 
both  as  an  entero-epiplocele.  If  only  a  portion 
of  the  wall  of  the  intestine  is  included  in  the 
sac  the  condition  is  known  as  partial  enterocele, 
or  Richter's  Hernia.  This  is  most  frequent  in 
femoral  hernia.  A  hernia  of  Meckel's  diverti- 
culum is  known  as  Littre^s  Hernia  (not  Littre, 
as  frequently  written).  Other  adventitious 
bodies  are  occasionally  found  in  hernial  sacs,  the 
commonest  of  these  being  formed  from  detached 
appendices  epiploicse,  or  tags  of  omentum  which 
become  coated  with  a  thin  tunic  of  fibrous  tissue. 

(c)  The  coverings  of  a  hernia  naturally  vary 
with  the  region  in  which  the  rupture  exists,  but 
in  the  same  region  the  conditions  presented  may 
vary  considerably.  Thus  in  the  inguinal  region 
a  small  hernia,  especially  a  recent  one,  which 
has  not  suff"ered  the  pressure  of  a  truss,  will 
reveal  on  examination  all  the  layers  recognised 
by  the  anatomist.  In  an  older,  larger  hernia, 
where  the  skin  is  thickened  or  chafed  by  tlie 
wearing  of  a  truss,  the  layers  are  indurated, 
fused,  and  not  clearly  separable.  In  the 
umbilical  region,  owing  perhaps  to  unrestrained 
bulging  on  the  part  of  the  contents,  the  skin 
becomes  thinned,  shiny,  and  almost  translucent. 
In  not  a  few  cases  ulceration  from  pressure  or 
friction  may  extend  widely  and  lay  bare  the  sac 
and  its  contents. 

Causation  of  Hernia 

The  causes  of  hernia  are  many.  There  is  no 
single  determining  factor.  The  difficulty  is  not 
to  explain  the  occurrence  of  hernia,  but  rather 
to  understand  how  any  human  being  goes 
through  a  reasonable  length  of  life  without 
suffering  from  rupture.  It  is  almost  impossible 
to  find  any  subject  in  the  post-mortem  room  of 
which  it  is  justifiable  to  say  that  in  him  or  her 
a  condition  of  hernia  might  not  very  readily 
have  existed.  In  all  bodies  one  or  more  of  the 
"  causes "  are  present.  For  convenience  of 
description  the  various  conditions  leading  to 
hernia  may  be  considered  as  predisposing  and 
exciting,  or  determining. 

Predisposing  Causes. — 1.  Beyond  question  the 
most  frequent  of  these  is  a  congenital  aberration 
of  development.    Such  aberration  may  affect : — 

(a)  The  Vaginal  Process. — This  offshoot  from 
the  peritoneal  cavity  may  remain  patent  or  may 
undergo  only  partial  closure.  The  "  physio- 
logical fusion  "  leading  to  the  oblitei-ation  of  the 
process  begins  earlier  and  proceeds  more  rapidly 
on  the  left  side.  Congenital  hernia  and  similar 
forms  of  hernia  are  therefore  more  commonly 
noticed  on  the  right  side.  Probably  the  partial 
or  complete  want  of  closure  of  the  process  and 
the  consequent  formation  of  hernia  is  far  more 
frequent  than  is  generally  conceded. 

(6)  I'he  Descent  of  the  Testis. — Any  of  the 
forms  of  retention  or  ectopy  of  the  testicle 
strongly  predispose  to  hernia. 
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(c)  The  Guherna/ixdum.  —  Irregular  attach- 
ments of  the  gubernaculum  may  pull  down  into 
the  scrotum  accessory  sacs,  as  in  infantile 
hernia.  The  pouches  of  Rokitansky  seen  in  the 
peritoneum,  near  the  internal  abdominal  ring, 
may  also  be  formed  in  this  manner.  The 
descent  of  a  congenital  csecocele  is  induced  by 
traction  of  the  gubernaculum. 

(d)  The  Abdominal  Wall. — Congenital  gaps 
may  exist  at  the  umbilicus  or  at  any  portion  of 
the  linea  alba.  Congenital  weakness  of  the 
lower  part  of  the  abdominal  wall,  associated 
more  especially  with  retention  of  the  testis,  is 
recognised  by  Macready. 

2.  Heredity.  —  The  children  of  herniated 
parents  are  more  likely  than  others  to  suffer 
from  hernia.  Macready,  who  has  especially 
investigated  this  point,  concludes  that  "  inherit- 
ance is  an  agent,  though  perhaps  a  remote 
agent,  in  the  production  of  hernia,  and  that  the 
influence  of  the  two  sexes  is  nearly  equal." 

3.  Sex. — All  writers  are  agreed  that  males 
are  affected  more  frequently  than  females. 
According  to  Macready  the  following  are  the 
percentages: — Male  inguinal,  83'5  ;  female 
inguinal,  8"5 ;  female  femoral,  5'9 ;  male 
femoral,  2-1. 

4.  Age. — Hernia  may  be  met  with  at  any  age. 
In  childhood  and  early  youth  congenital  causes 
are  at  work.  During  the  first  year  of  life  an 
extraordinarily  large  rmmber  of  ruptures  are 
seen.  Then,  year  by  year,  fewer  until  puberty. 
From  puberty  till  the  termination  of  the  most 
active  period  of  physical  life,  at  or  about  fifty 
years  of  age,  the  number  steadily  increases,  but 
after  the  latter  period  gradually  declines. 

5.  Weakness  of  the  Abdominal  Wall.- — In 
addition  to  the  congenital  laxity  already  referred 
to,  there  may  also  be  an  acquired  feebleness  of 
the  muscles.  In  many  cases  of  inguinal  hernia, 
especially  in  adults  and  old  people,  lateral 
bulgings  of  the  abdominal  wall  between  the 
outer  edge  of  the  rectus  and  Poupart's  ligament 
are  seen  when  the  patient  is  standing.  There 
may  be  also  a  central  bulging  of  the  two  recti, 
and  the  appearance  of  ventre  a  triple  saillee  of 
Malgaigne  is  presented.  Any  form  of  injury  to 
the  anterior  abdominal  wall  may  result  in  the 
weakening  of  the  damaged  area  and  the 
protrusion  of  a  viscus  through  it.  A  stab,  an 
incision  made  during  an  operation,  or  a  blow 
leading  to  rupture  and  subsequent  atrophy  of 
the  muscle  ("Guthrie's  Hernia")  may  all 
originate  a  hernial  swelling. 

The  rapid  wasting  of  a  large  deposit  of  fat, 
the  wasting  associated  with  old  age  or  with  acute 
illness,  may  leave  the  abdominal  wall  incapable 
of  resisting  pressure  from  within.  Parturition, 
ovarian  tumours,  ascitic  effusion  may,  by  the 
distension  they  cause,  result  in  a  weakening  and 
a  laxity  of  the  whole  parieties. 

The  importance  to  be  attached  to  the  hypo- 
gastric bulgings  has,  I  believe,  been  considerably 


overestimated  by  Mr.  Lockwood.  He  remarks  : 
"This  bulging  always  accompanies  acquired 
hernia,  and,  I  believe,  precedes  its  occurrence." 
Because  of  this  general  laxity,  Mr.  Lockwood 
further  teaches  that  "curative  operations  upon 
acquired  hernia  are  to  be  avoided."  It  seems  to 
me  that  this  is  an  exaggeration  both  of  the  fre- 
quency of  the  condition  and  of  the  severity  of  it 
in  relation  to  operative  treatment.  Mr.  Treves 
remarks:  "In  any  but  aged  or  broken-down 
subjects  this  enfeebled  condition  of  the  belly- 
wall  can  be  greatly  improved  or  even  overcome 
by  suitable  exercise  of  the  abdominal  muscles," 
a  statement  which  I  have  verified  on  several 
occasions. 

6.  The  Condition  of  the  Mesentery. — The 
normal  mesentery  is  of  sufficient  length  to 
permit  of  the  entrance  of  the  bowel  into  an 
inguinal  or  a  femoral  sac.  An  elongation  of  the 
mesentery  is  consecutive  to  hernia,  and  not,  as 
was  generally  supposed,  the  initial  and  re- 
sponsible defect.  Lockwood  has  shown  that 
"in  undoubted  cases  of  acquired  hernia,  the 
length  of  the  mesentery  is  the  same  as  in  un- 
ruptured people  of  the  same  age."  As  age 
progresses,  the  normal  attachment  of  the  mesen- 
tery to  the  posterior  abdominal  wall  becomes 
altered  by  the  gliding  downwards  of  this  struc- 
ture. In  its  descent  the  other  abdominal  viscera 
accompany  the  mesentery  in  what  Lockwood 
terms  a  compound  "prolapse  of  the  inesentery." 
A  profile  view  of  the  abdomen  of  a  patient 
affected  with  this  condition  shows  a  flattenino- 
or  an  excavation  above,  and  a  bulging  below, 
the  umbilicus.  Such  a  state  naturally  pre- 
disposes very  strongly  to  the  onset  of  a  rupture, 
and  if,  at  the  same  time,  the  abdominal  wall  is 
lax  and  enfeebled  a  hernia  is  certain  to  occur. 
The  two  conditions  are  not  infrequently  associ- 
ated, and  Lockwood  believes  that  both  are  the 
expressions  of  a  general  tissue  deterioration.  A 
rupture,  he  writes,  is  "  in  many  cases  the  local 
manifestation  of  a  widespread  tissue-change." 

Exciting  or  Determining  Causes. — The  im- 
mediate cause  of  a  hernia  is  any  condition  which 
increases  the  intra-abdominal  pressure. 

1.  Effort  is  the  most  frequent  of  these.  In 
the  lifting  of  heavy  weights,  in  straining  on 
coughing  or  on  defsecation,  or  on  micturition 
when  stricture  or  prostatic  enlargement  exists, 
a  strain  is  put  upon  the  abdominal  muscles  and 
the  cavity  enclosed  by  them  is  lessened.  In 
children,  a  tight  prepuce,  a  stone  in  the  bladder, 
intestinal  irritation  from  bad  feeding  or  from 
worms  and  so  forth,  produce  persistent  strain- 
ing. Certain  occupations,  involving  heavy  work 
in  certain  postures,  thus  determine  the  occurrence 
of  hernia.  In  general  it  may  be  said  that  those 
trades  demanding  the  most  severe  exertion  show 
the  highest  proportion  of  ruptured  persons. 

2.  Intra-abdominal  pressure  may  be  increased 
by  the  growth  within  the  cavity  of  any  form  of 
tumour,  or  by  the  accumulation  of  fluid  in  large 
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quantities.  The  bowel  may,  in  this  manner,  be 
forcibly  and  powerfully  expressed  into  a  hernial 
sac,  even  when  the  patient  is  bedridden. 

The  Conditions  of  a  Hernia 

A  hernia  may  be  I'educible,  irreducible,  in- 
carcerated, inflamed,  or  strangulated. 

Reducible  Hernia. — Sytnptoms. — A  patient, 
the  subject  of  a  reducible  hernia  of  slow  forma- 
tion, will  complain  (often  before  any  evidence  of 
the  hernia  is  present)  of  a  sense  of  weight,  un- 
easiness, aching  or  discomfort  in  the  affected 
region.  This  is  especially  noticeable  after 
exertion,  and  is  relieved  by  rest.  There  is, 
however,  a  marked  difference  in  individuals  in 
this  regard.  It  is  no  uncommon  thing  to  see  a 
workman  going  about  his  daily  task  unconcerned 
by  the  presence  of  a  gradually  enlarging  rupture. 
On  the  other  hand,  a  bubonocele,  trivial  and 
quite  inconspicuous,  will  give  rise  to  complaints 
of  serious  disablement.  After  a  time  there  may 
be  evidence  of  intestinal  disorder,  colicky  pains, 
generally  referred  to  the  umbilicus  or  there- 
abouts, and  dyspeptic  trouble.  Constipation, 
especially  if  the  colon  is  involved  in  the  hernia, 
may  be  a  prominent,  and  is  occasionally  the  chief, 
symptom.  Loss  of  appetite,  nausea,  and  general 
intestinal  discomfort  may  from  time  to  time  be 
observed,  and  are  the  more  readily  produced  by 
errors  of  diet,  which,  under  normal  conditions, 
would  not  be  visited  with  punishment. 

Signs. — A  reducible  hernia,  wherever  occur- 
ring, gives  rise  to  a  soft  rounded  swelling,  gener- 
ally smooth  on  the  surface  and  regular  in  outline. 
On  the  patient  assuming  the  erect  posture,  or  on 
straining  or  coughing,  the  hernia  descends,  or, 
if  already  down,  undergoes  such  an  increase  in 
size  as  gives  rise  to  an  expansile  impulse.  This 
"impulse  on  coughing"  is  present  in  all  hernias, 
except  the  strangulated.  It  is  most  distinct  in 
enterocele,  less  so  in  epiplocele,  especially  if 
irreducible,  and  least  so  in  obstructed  hernia. 

When  intestine  is  present,  the  tumour  is  quite 
soft  and  elastic  and  tympanitic  on  percvission  if 
of  moderate  or  large  size.  On  applying  an  even 
pressure  to  the  tumour  it  gradually  lessens  and 
eventually  disappears  within  the  abdomen,  luider- 
going  "reduction."  If  gas  and  fluid  are  together 
present  a  bubbling  sound  will  be  elicited  by  the 
pressure  and  movement ;  on  the  reduction  of  the 
last  inch  or  two  of  the  bowel  there  is  a  feeling 
as  though  the  gut  were  being  drawn  away  from 
one's  fingers ;  these  two  signs  constitute  the 
characteristic  "  slip  and  the  gurgle "  of  an 
enterocele. 

When  omentum  is  within  the  sac,  it  lies,  as  a 
general  rule,  in  front  of  the  bowel.  The  hernia 
is  then  not  so  smooth,  feeling  perhaps  knotted, 
lumpy,  and  irregular.  Reduction  is  slower,  and 
there  is  neither  slip  nor  gurgle.  When  the 
omentum  descends  again  it  does  so  slowly,  oozing 
out  of  the  abdomen  evenly  and  regularly. 

Taxis. — For  the  reduction  of  a  hernia  a  special 


manipulation,  taxis,  is  employed.  The  patient 
is  lying  upon  the  back.  If  the  hernia  is  inguinal 
or  femoral  the  pelvis  may  be  raised  by  one  or 
two  pillows  and  the  thighs  slightly  flexed.  The 
neck  of  the  sac  in  an  inguinal  hernia,  for 
example,  is  surrounded  by  the  thumb  and  fingers 
of  the  left  hand,  and  pressure  is  applied  by  them 
downwards  towards  the  fundus  to  free  the  neck 
and  to  ensure  that  force  applied  by  the  right 
hand  at  the  fundus  does  not  lose  itself  in  expand- 
ing the  neck  and  the  upper  part  of  the  sac. 

Irreducible  Hernia. — An  irreducible  hernia 
is  one  in  which  there  is  an  impediment  to  the 
return  of  the  bowel  within  the  abdomen.  Irre- 
ducibility  entails  a  likelihood  of  other  and  more 
serious  complications,  inflammation,  incarcera- 
tion, and  strangulation. 

The  causes  of  irreducibility  are  : — 

(1)  Adhesions  within  the  Sac. — These  in  the 
majority  of  cases  implicate  the  omentum,  and 
one  finds  therefore  that  90  per  cent  of  irreducible 
herniee  are  epiploceles.  Adhesions  may  involve 
any  of  the  contents. 

(2)  Clianges  in  the  Hernial  Contents. — The 
omentum  or  mesentery  may  increase  in  bulk 
from  a  deposit  of  fat.  Cysts  in  the  omentum 
or  mesentery ;  tumours  of  the  bowel,  simple  or 
malignant ;  tubercular  deposits  in  the  sac  or  its 
contents,  have  all  been  observed  as  causes  of 
irreducibility. 

(3)  Large  size  of  the  Hernia. — During  the 
course  of  years  a  hernia  may  inidergo  steady 
increase,  until  there  is  more  in  bulk  outside  than 
inside  the  abdomen.  The  abdominal  parietes 
naturally  accommodate  themselves  to  the  altered 
conditions,  and  at  the  last  cannot  yield  to  a 
degree  permitting  replacement.  The  hernial 
contents  suffer  from  " perte  de  droit  de  domicile," 
as  Petit  very  aptly  expressed  it.  In  10,000 
cases  Berger  found  this  the  cause  of  irreducibility 
in  122.  In  men,  inguinal  heynise  are  affected  ; 
in  women,  umbilical. 

The  syvij)tovis  and  signs  are  those  of  a  reducible 
hernia  with  the  exception  of  the  fixity  of  the 
whole  or  some  portion  of  the  hernial  protrusion. 
Irreducibility  by  keeping  open  the  inguinal  canal 
invites  and  encourages  the  descent  of  further 
portions  of  the  bowel  or  omentum.  Impulse  on 
coughing  is  present,  though  not  so  clearly  as  in 
a  reducible  hernia.  Intestinal  worry  is  often 
troublesome,  and  the  transverse  colon  especially 
may  suffer.  Symptoms  are  decidedly  more 
aggressive  than  in  a  hernia  capable  of  easy 
reduction.  Irreducibility  is  not  necessarily  a 
permanent  attribute. 

Treatment. — A  hernia  whose  irreducibility  is 
recent  may  by  appi'opriate  treatment  be  not  in- 
frequently returned  within  the  abdomen. 

Confinement  to  bed,  restricted  diet,  careful 
regulation  of  the  bowels,  and  the  application  of 
steady  even  pi-essure  by  an  elastic  bandage  with 
occasional  efforts  at  taxis,  have  met  with  fair 
success.    If  the  patient  will   not  submit  to 
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stringent  regulations,  much  good  may  be  done  in 
inguinal  hernia  by  Kingdon's  truss.  This  is  in  the 
form  of  a  "hinged  cup"  and  exerts  a  steady  pres- 
sure on  the  herniated  mass  in  a  direction  opposed 
to  that  of  its  descent.  It  must  be  worn  night  and 
day,  and  it  possesses  the  "  great  advantage  that 
it  enables  a  man  to  continue  at  his  work  whilst 
his  rupture  is  under  process  of  treatment."  In 
128  cases  recorded  by  Macready,  reduction  was 
effected  in  88,  sometimes  in  a  few  days,  some- 
times in  two  or  three  years.  When  reduction 
is  accomplished  the  "  hinged  cup  "  is  discarded, 
and  an  ordinary  inguinal  or  a  rat-tailed  truss 
worn.  In  femoral  hernia  pressure  may  be  kept 
up  by  a  truss  with  a  hollowed  pad,  but  reduction 
in  this  class  of  case  is  neither  so  frequent  nor  so 
speedy  as  in  inguinal  hernia. 

In  cases  where  rediiction  cannot  be  eiTected 
some  form  of  truss  with  an  excavated  pad,  or 
with  a  "  bag  "  made  to  fit  the  hernial  swelling, 
may  be  worn,  in  the  hope  that  a  further  descent 
of  bowel  may  be  thereby  prevented.  But  what- 
ever method  be  adopted  it  must  be  recognised 
that  an  irreducible  hernia  is  a  constant  menace, 
and  may  at  any  moment  assume  a  condition 
which  jeopardises  the  sufferer's  life.  Unless,  there- 
fore, there  are  sufficient  reasons  to  the  contrary, 
such  as  kidney,  chest  or  heart  disease,  ascites, 
and  so  forth,  operative  measures  should  be 
advised  if  only  to  render  possible  and  comfort- 
able the  wearing  of  an  ordinary  truss.  The 
operation  for  the  radical  cure  of  hernia  finds  its 
chief  justification  in  cases  of  irreducible  hernia. 

Incarcerated  or  Obstructed  Hernia. — In- 
carcerated hernia  is  one  in  which  there  is  an 
impediment  (a)  to  the  return  of  the  bowel  within 
the  abdomen  ;  (b)  to  the  passage  of  the  intestinal 
contents  along  the  bowel  involved  in  the  pro- 
trusion. There  is  in  fact  a  local  constipation  in 
an  irreducible  hernia  which  becomes  turgid  and 
swollen,  but  retains  an  impulse  on  coughing. 
The  condition  is  generally  seen  in  the  bulky 
herniffi  of  old  people.  The  bowels  refuse  to  act, 
there  is  loss  of  appetite,  the  tongue  is  furi-ed  and 
the  breath  foul.  If  unrelieved  by  enemata  and 
the  reasonable  employment  of  taxis,  operation 
must  be  resorted  to  or  the  symptoms  of  strangula- 
tion will  slowly  develop. 

Inflamed  Hernia — "Hernial  Peritonitis." — 
In  this  condition  there  is  a  localised  peritonitis 
affecting  the  hernial  sac  or  its  contents.  The 
omentum  is  very  generally  the  seat  of  this  acute 
condition,  which  results  in  many  cases  from  ex- 
ternal injury,  a  blow,  imrestrained  efibrts  at 
taxis,  or  the  pressure  of  a  badly-fitting  truss. 
The  symptoms  and  signs  are  mainly  those  of 
local  inflammation.  The  impulse  on  coughing 
can  be  elicited. 

General  malaise,  vomiting,  and  constipation, 
if  present,  are  of  such  slight  severity  that  they 
can  readily  be  differentiated  from  the  similar 
but  severer  symptoms  of  strangulation.  The 
onset  of  inflammation  is  gradual  and  is  attended 


with  fever  of  varying  height.  In  strangulation 
the  onset  is  sudden,  the  development  of  symptoms 
is  rapid,  and  there  is  shock  in  place  of  fever. 

The  patient  must  be  kept  in  bed,  and  enemata 
given  until  the  bowels  act  well ;  hot  fomenta- 
tions applied  to  the  hernia  will  give  ease.  The 
diet  must  for  a  time  be  restricted  to  fluids. 

Strangulated  Hernia. — A  strangulated  hernia 
is  one  in  which  there  is  an  impediment  (a)  to 
the  return  of  the  bowel  within  the  abdomen ; 
(6)  to  the  passage  of  the  intestinal  contents 
along  the  bowel  involved ;  (c)  to  the  circula- 
tion in  the  imprisoned  contents.  A  hernia  is 
made  serious  to  life  only  by  the  possibility  of 
strangulation. 

In  partial  enterocele  and  in  Littre's  hernia 
the  obstruction  may  not  yet  be  complete,  either 
so  far  as  the  mechanical  conditions  or  the  sym- 
ptoms are  concerned.  In  a  strangulated  epiplocele 
the  second  condition  (b)  is,  of  course,  not  present. 
Such  a  condition,  however,  is  rare,  and  the  case 
would  probably  be  looked  upon  as  an  "inflamed" 
hernia. 

Mechanism  of  Strangulation.  —  It  cannot  be 
said  that  the  precise  circumstances  under  which 
strangulation  occurs  in  a  hernia  are  properly 
understood.  No  question  relative  to  hernia, 
not  even  the  operative  treatment,  has  had  be- 
stowed upon  it  such  a  wealth  of  words  as  this ; 
and  it  is  in  surgery  as  in  finance — much  paper 
and  much  poverty  may  coexist. 

An  enquiry  into  the  history  of  most  cases  (not, 
of  course,  cases  of  partial  enterocele,  to  which 
the  following  explanation  is  not  applicable)  will 
reveal  an  appreciation  by  the  patient  of  the 
sudden  enlargement  of  the  hernial  .swelling  on 
exertion.  The  hernia  "  comes  down  bigger  than 
it  has  ever  done  before."  There  is  an  immediate 
diflSiculty  in  reduction.  The  hernia  is  not  only 
more  bulky  but  also  tighter,  more  tense,  than  it 
has  usually  been.  In  such  an  increased  descent 
of  gut  there  will  also  be  a  larger  involvement  of 
mesentery.  The  mesentery,  especially  if  con- 
taining any,  even  a  moderate  deposit  of  fat,  is 
more  resistant,  more  solid,  than  the  elastic  and 
easily  compressible  gut.  In  the  narrower  portion 
of  the  neck  of  the  sac  (in  the  inguinal  or  femoral 
canals  or  elsewhere),  which  may  be  supposed  to 
be  adapted  to  the  quantity  of  gut  or  omentum, 
or  both  usually  traversing  it,  there  will  be  only 
the  same  amount  of  room  for  a  larger  bulk  of 
tissue.  The  softer  and  more  readily  compressible 
tissues  will  suffer,  and  these  are  the  bowel  and 
the  veins  of  the  mesentery.  There  will  conse- 
quently be  venous  congestion,  and,  as  Kader's 
experiments  have  shown,  this  will  result  in  a 
gaseous  distension  of  the  bowel  involved.  Fluid 
poured  out  in  greater  or  less  quantity  as  the 
result  of  the  vascular  obstruction  will  increase 
the  tension  in  the  sac.  In  this  way  the  condi- 
tion of  strangulation  is  brought  about. 

If  this  explanation  were  correct  we  should 
expect  to  find  the  point  of  strangulation  at  the 
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most  I'esistant  part  of  the  uppei'  end  of  the  sac. 
In  an  inguinal  hernia  the  most  resistant  part  is 
the  external  abdominal  ring  ;  in  femoral  hernia 
the  crural  ring.  It  is  at  these  two  points,  in  my 
experience,  that  the  obstruction  most  usually  is 
found. 

In  reading  the  accounts  of  operations  for 
strangulated  hernia  we  are  accustomed  to  meet 
with  the  statement  that  the  obstruction  is  "at 
the  neck  of  the  sac." 

As  I  have  already  remarked,  a  thick  fibrous 
constriction  at  the  neck,  though  occasionally 
existing  in  the  old  hernife,  is  decidedly  rare.  In 
an  inguinal  hernia  an  operation  carried  out  by 
any  of  the  methods  except  Bassini's,  Halsted's, 
or  Lock  wood's,  would  not  permit  an  accurate 
examination  of  the  uppermost  part  of  the  sac, 
and  the  term  "  neck  of  the  sac  "  would  probably 
be  held  to  include  anything  in  the  inguinal  canal. 
Now,  if  in  strangulated  inguinal  hernia  the  apo- 
neurosis of  the  external  oblique  be  divided  an 
inch  or  more  above  the  external  abdominal  ring, 
and  the  fibres  separated  down  to  the  ring,  it 
can  be  demonstrated  without  the  possibility  of 
doubt  that  in  the  great  majority  of  cases  the 
strangulating  factor  is  the  ring  itself.  Immedi- 
ately that  is  divided  reduction  becomes  possible. 

That  the  neck  of  the  sac  may  sometimes 
produce  strangulation  seems  clear  from  the  de- 
scription of  specimens  of  reduction  in  mass,  in 
which  the  whole  sac  has  been  reduced  with  the 
contents  still  strangled  by  the  cordlike  condi- 
tion at  the  neck.  Such  a  condition,  however, 
is  of  extreme  rarity.  Berger,  who  investigated 
the  question  as  to  the  point  of  strangulation 
very  fully,  so  long  ago  as  1876,  wrote  that  the 
neck  of  the  sac  was  "  rarely  capable  of  forming 
a  veritable  stricture." 

In  femoral  hernia  the  crural  ring  is  the  ob- 
structing agent ;  division  of  Gimbernat's  liga- 
ment generally  permits  of  reduction.  In  umbilical 
hernia  the  obstruction  is  formed  by  the  tight 
fibrous  ring  outside  the  neck  of  the  sac. 

In  some,  comparatively  rare,  examples,  there 
may  be  an  acute  strangulation  within  the  sac 
as  the  result  of  the  passage  of  a  loop  of  bowel 
through  a  hole  in  the  omentum,  as  the  result  of 
a  volvulus  at  the  neck  of  the  sac,  or  as  the  result 
of  the  nipping  of  the  gut  by  an  adhesion  within 
the  sac.  Under  these  circumstances  there  is  an 
acute  obstruction  in  a  hernial  sac  unconnected 
with  the  hernia  as  such. 

I'dtholoi/irAil  Chaiu/es  in  the  Hernial  Contents 
as  the  Result  of  Strangulation. — When  a  hernia 
becomes  strangulated,  the  venous  channels  be- 
come engorged.  Blood  can  still  enter  by  the 
thicker  and  less  compressible  arteries  when  it 
can  no  longer  return  through  tlie  veins.  The 
congestion  leads  to  an  exudation  of  fluid,  the 
colour  and  general  quality  of  which  depend 
upon  the  severity  of  the  pathological  changes 
in  the  bowel.  The  gut  involved  becomes  blue 
and  livid  in  appearance,  and  its  colour  deepens 


by  degrees  until  it  becomes  rich  purple,  and 
finally  black  or  ashen  grey.  Small  extravasations 
appear  as  the  result  of  the  rupture  of  distended 
venules ;  in  the  mesentery  the  extra vasated  blood 
may  form  a  solid  slab  of  clot.  The  natural  lustre 
of  the  bowel  is  retained  for  some  time,  but  as 
the  wall  becomes  thickened  and  oedematous,  the 
serous  membrane  looks  dull  and  turbid,  and 
flaky  masses  of  lymph  adhere  to  its  surface. 
Gangrene  may  affect  the  whole  of  the  im- 
prisoned loop,  or  just  that  ring  of  it  subject  to 
the  keenest  pressure  at,  or  near,  the  neck.  This 
point  especially  should  receive  careful  examina- 
tion after  division  of  the  stricture,  and  for  that 
purpose  the  bowel  above  and  below  the  snared 
loop  must  be  pulled  down.  The  indentation 
made  by  the  stricture  is  then  readily  seen,  and 
can  if  necessary  be  dealt  with. 

When  the  epiploon  is  involved,  congestion 
may  pass  on  to  gangrene,  but  does  so  very 
rarely.  When  omentum  is  present  in  a  hernial 
sac,  adhesions  almost  always  form,  and  by  them 
blood-vessels  may  carry  an  alternative  supply  of 
blood. 

The  fluid  in  the  sac  is  at  first  thin  and  serous, 
but  becomes  by  degrees  more  and  more  deeply 
tinged  with  blood  ;  turbidity  is  soon  noticed, 
and  as  soon  as  the  bowel  wall  is  damaged  there 
is  an  escape  of  the  bacterium  coli  commune.  In 
the  fluid  this  organism  flourishes,  produces  harm- 
ful toxic  products,  and  gives  rise  to  a  peculiarly 
foul  and  penetrating  odour.  The  character  of 
the  fluid  is  a  good  index  to  the  amovmt  of 
damage  the  intestinal  wall  has  suffered. 

In  amount  the  fluid  varies  considerably.  When 
bowel  is  in  the  sac,  there  is  always  a  fair  quantity, 
but  when  omentum  alone  is  present,  or  when  a 
solid  viscus  such  as  the  ovary  is  present,  the 
fluid  is  less.  Macready  asserts  that  in  33  per 
cent  of  cases  of  strangulation  no  fluid  is  present, 
an  estimate  which  I  consider  to  be  greatly  in 
excess  of  the  truth. 

As  the  fluid  becomes  more  putrid  it  affects 
not  only  the  sac,  but  the  coverings  of  the  hernia, 
which  become  red,  inflamed,  and  oedematous,  and 
may  in  rare  cases  go  on  to  gangrene  and  the 
formation  of  a  ffecal  fistula,  the  clumsy  and  im- 
pleasant  result  of  "Nature's  cure." 

Bacteriological  examinations  of  the  fluid  have 
been  carried  out  by  many  observers.  Clado 
has  found  the  bacterium  coli  commune  to  be 
most  frequently  present,  and  in  cases  of  death 
from  strangulation  has  observed  the  organism 
in  the  spleen,  liver,  and  kidneys,  and  in  larger 
numbers  and  more  frequently  in  the  limgs. 
Barbacci  has  recognised  Friinkel's  diplococcus, 
and  the  staphylococci  pyogenes  albus  et  aureus 
and  streptococci  have  also  been  found.  Brentano 
asserts  that  after  strangulation  has  existed  more 
than  twenty-four  hours,  micro-organisms  are 
constant.  Weichselbaum  considers  tlie  diplo- 
coccus pneumonia;  as  the  occasional  cause  of 
acute  general  peritonitis. 
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Changes  in  the  Bowel  above  and  heloiv  the 
Hernia. — The  bowel  above  the  hernia  becomes 
distended  to  a  degree  dependent  in  part  upon 
the  duration  and  severity  of  the  obstruction. 
Certain  changes  occur  in  it,  which  have  been 
carefully  described  by  Kocher.  The  bowel  be- 
comes blue  in  colour  from  venous  stasis,  ecchy- 
nioses  may  form  in  the  mucous  membrane  or 
beneath  the  serous  coat,  nutrition  is  altered  and 
the  protective  influence  of  the  epithelium  is  de- 
stroyed. Absorption  of  bacteria  and  of  the  toxic 
products  of  the  intestinal  contents  begin  from 
that  moment,  and  the  patient,  unless  relieved, 
may  die  either  from  general  intoxication  with 
symptoms  of  weakness  of  the  heart  and  collapse, 
or  from  local  intoxication  with  necrosis  of  the 
mucous  membrane,  beginning  in  the  ecchymosed 
patclies  and  going  on  speedily  to  ulceration  and 
perforation. 

The  Symptoms  of  Strangulated  Hernia. — The 
symptoms  of  strangulated  hernia  are  very  similar 
to  those  of  acute  intestinal  obstruction.  The 
first  occurrence  noticed  is  the  forcible  descent 
of  a  larger  mass  of  hernia  than  is  usual,  or  the 
decided  increase  of  a  rupture  that  is  irreducible. 
This  accession  of  bulk  is  attended  with  ^jam  in 
the  hernial  swelling,  chiefly  at  the  upper  part 
and  in  the  abdomen  near  the  umbilicus,  at  first 
and  for  a  brief  period  intermittent,  but  soon 
becoming  and  remaining  continuous.  The  pain 
is  very  acute,  with  exacerbations  of  a  colicky 
nature ;  it  causes  the  patient  to  be  bent  double, 
to  sweat  profusely,  to  become  collapsed  and  faint, 
and  it  rapidly  induces  nausea  and  vomiting. 

Vomiting  is  the  chief  and  most  important 
symptom.  It  is  unvarying,  distressing,  and 
exhausting.  At  first  the  stomach  is  emptied, 
then  the  duodenum,  the  vomit  being  bile-stained  ; 
finally,  the  decomposing  and  foetid  contents  of 
the  distended  gut  above  the  obstruction  are 
ejected.  So  pungent  and  putrid  is  this  vomit 
at  the  last,  that  it  is  described  as  "  faeculent "  or 
"  stercoraceous,"  implying  that  fseces  are  con- 
tained in  the  vomit.  This  is  rarely,  if  ever,  the 
case,  the  odour  and  appearance  being  in  fact 
caused  by  the  bacterial  profusion  in  the  over- 
distended  bowel.  Hiccough  is  sometimes  present, 
and  is  an  untoward  symptom.  The  temperature 
as  a  rule  is  subnormal ;  the  pulse  is  rapid,  thin, 
and  wiry.  Constipation  is  absolute  and  per- 
sistent :  enemata  may  empty  the  bowel  below 
the  obstruction,  and  a  little  "flatus"  accidentally 
introduced  by  the  syringe  may  be  passed,  but 
neither  fluid  nor  solid  leaves  the  hernial  sac. 
Even  in  partial  enterocele  the  same  completeness 
of  obstruction  is  observed  in  the  majority  of  the 
cases,  as  the  result  it  may  be  of  reflex  paralysis 
of  the  gut,  or  of  kinking  at  the  hernial  orifice. 
In  others  there  may  be  the  passage  of  flatus 
and  occasionally  of  the  liquid  contents  of  the 
gut.  The  abdomen  is  generally  a  little  prominent, 
is  very  rigid  and  tender  on  pressure.  No  dis- 
tended or  contracting  intestinal  coils  can  be 


observed.  The  appearance  of  a  patient  suffer- 
ing from  strangulation  is  generally  characteristic. 
There  is  at  first  an  unhealthy  almost  livid  flush- 
ing of  the  face,  soon  giving  place  to  pallor  with 
shrinking  and  "  drawing  "  of  the  features,  and  a 
fixed  and  meaningless  staring  of  the  eyes.  The 
face  and  limbs  are  covered  with  a  sweat,  and 
feel  cold  and  clammy  to  the  touch.  There  is  a 
tinge  of  blueness  in  all  the  skin.  The  expression 
of  the  face  becomes  anxious,  and  speaks  of  terror 
and  impending  disaster.  The  body  looks,  and  is, 
desiccated,  shrivelled,  parched  for  lack  of  any 
water.  The  tongue  is  dry,  harsh,  and  brown  : 
thirst  is  intolerable.  The  urine  is  diminished 
in  quantity,  and  indican  may  be  present.  In 
cases  of  intense  strangulation  of  the  small 
intestine,  albumin  may  also  be  foiind.  Accord- 
ing to  Englisch  it  is  present  in  two-thirds  of  the 
cases  operated  upon,  and  is  a  sign  of  some  im- 
portance. The  symptoms  of  toxic  poisoning  are 
seen  in  their  most  striking  form,  and  in  a  state 
of  gradually  deepening  collapse  the  patient 
dies. 

2^he  Signs  of  Strangulated  Hernia.  —  The 
hernial  swelling  is  larger,  often  considerably 
larger,  than  is  usual.  It  is  tense  and  hard,  and 
irreducible.  There  is  no  impulse  on  coughing. 
Manipulation  of  the  tumour  is  resented,  owing 
to  extreme  tenderness.  If  strangulation  persists, 
the  surface  becomes  of  a  livid  or  dusky  red 
colour,  which  gradually  deepens  until  a  black 
slough  is  formed.  Emphysema  may  be  felt, 
and  perforation  of  the  gut  and  of  the  skin  may 
in  the  end  lead  to  the  formation  of  a  fajcal 
fistula. 

Treatment  of  Strangulated  Hernia. — The 
hernial  contents  must  be  returned  within  the 
abdomen  at  the  earliest  possible  moment.  Re- 
duction may  be  effected  by  means  of  taxis  aided 
by  the  hot  bath  or  an  antesthetic,  or  by  opera- 
tion. Taxis,  unless  employed  with  discrimina- 
tion and  for  a  brief  period,  is  probably  more 
harmful  than  operation. 

False  Reduction. — Taxis,  if  employed  without 
constraint,  or  occasionally  even  when  judiciously 
applied,  is  attended  with  some  risks,  such  as 
injury,  bruising,  or  laceration  of  the  sac  or  its 
contents,  or  the  forcing  of  infected  fluid  into  the 
peritoneum.  The  most  serious  accident,  how- 
ever, is  that  known  as  False  Reduction.  I  have 
elsewhere  discussed  this  subject  fully  ;  it  is  not 
necessary  here  to  do  more  than  epitomise  my 
conclusions.  False  reduction  may  be  described 
as  of  the  following  varieties:  —  1.  Reduction 
into  a  sac  lying  between  the  peritoneum  and 
the  transversalis  fascia.  This  sac  has  probably 
received  the  bowel  on  many  previous  occasions. 
It  exists  in  both  the  inguinal  and  femoral 
regions,  forming  the  special  class  of  hernia 
known  as  properitoneal  or  bilocular  or  the 
"displaced"  hernia  of  Bryant.  This  sac  may 
pass  (a)  inwards  to  the  bladder,  {b)  backwards 
to  the  iliac  fossa,  or  (c)  outwards  towards  the 
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anterior  superior  spine.  This  form  is  probably 
by  far  the  most  frequent.  In  a  very  few  cases, 
not  five  in  all,  the  apparent  reduction  has 
occurred  into  one  of  the  interstitial  sacs  beneath 
or  superficial  to  the  external  oblique.  Such  a 
case  was  that  under  the  care  of  Mr.  Cock  (Guy's 
Hospital  Museum,  No.  1120).  2.  Reduction  of 
the  whole  sac  within  the  abdomen  but  outside 
the  peritoneum,  the  relations  of  sac  and  contents 
to  one  another  being  unaltered  and  strangula- 
tion at  the  neck  still  persisting.  It  is  probable 
that  the  loosening  of  the  sac  is  of  long  duration 
and  is  the  result  of  vigorous  and  ill-regulated 
taxis.  This  variety  is  rare.  It  was  first  de- 
scribed by  Saviard,  afterwards  by  Le  Dran, 
Lafaye,  and  Richter.  3.  Rupture  of  the  neck 
of  the  sac  and  escape  of  the  contents  of  the  sac 
through  the  rupture  into  a  cellular  space  out- 
side of  the  peritoneum.  The  rupture  generally 
occurs  at  the  back  of  the  sac  just  below  the 
neck.  This  form  of  reduction  has  been  well 
described  by  Birkett.  If  fluid  alone  escapes 
while  the  bowel  remains,  an  illusory  appearance 
of  reduction  will  be  presented.  If  in  incomplete 
"  false  "  reduction  the  rupture  is  at  the  distal 
extremity  of  the  sac  and  the  discharge  of  fluid 
subcutaneous,  it  is  impossible,  of  course,  for 
bowel  to  escape.  As  a  variety  of  this  form  may 
be  mentioned  the  passage  of  the  strangled  in- 
testine through  a  cut  made  near  the  neck  of 
the  sac  when  a  hernia  knife  had  been  introduced 
to  divide  the  "  stricture  at  the  neck  of  the  sac." 
Maydl  has  observed  this  accident.  After  the 
supposed  division  of  the  strangulating  band, 
pressure  is  applied  to  the  bowel,  and  reduction 
apparently  occurs.  The  neck  of  the  sac  is, 
however,  untouched,  and  the  strangulation  con- 
sequently persists.  A  very  beautiful  example 
of  this  kind  is  recorded  by  Farabocuf.  This 
form  also  is  rare. 

A  fourth  form  of  "  reduction  in  mass  "  is  de- 
scribed and  figured  by  Roser  and  mentioned  by 
Pick.  It  consists  in  the  reduction  "  into  the 
inguinal  canal "  of  the  bowel  that  has  formerly 
occupied  the  scrotum.  A  wide  dilatation  of  the 
canal  is  considered  as  permitting  this  partial 
reposition.  I  have  not  been  able  to  discover  a 
museum  specimen  of  such  a  condition,  nor  have 
1  found  any  unequivocal  case  in  the  literature 
of  this  suljject,  though  mention  of  the  condition 
is  made  by  several  of  the  earlier  writers  on 
hernia.  Chelius  considered  that  in  herniae  of 
moderate  or  large  size,  when  reduction  was 
apparently  complete,  a  small  segment  of  gut, 
thick  with  inflammatory  products  and  paretic, 
might  lie  inert  in  the  canal  and  undergo  a  later, 
secondary  strangulation.  Reduction  of  the 
strangulated  contents  of  a  hernial  sac  into  a 
second  underlying  sac  in  the  scrotum  has  been 
recorded  by  Armand,  Horn,  Sandyfort,  and 
Scarpa.  It  is  possible  that  these  second  sacs 
are  pulled  down  into  the  scrotum  by  guber- 
nacular  bands,  in  the  same  manner  as  the  sac 


of  an  infantile  hernia.  Demmeaux  has  suggested 
that  whether  the  sac  first  present  in  the  scrotum 
be  congenital  or  acquired,  the  press  of  intestine 
on  a  weak  and  loosely  supported  neck  may  cause 
a  diverticulum  slowly  to  develop.  Such  pouch 
may  be  in  front  or  behind,  to  the  inner  or  outer 
side.  If  rupture  of  the  neck  of  a  femoral  sac 
occurs  the  bowel  may  pass  into  the  subperitoneal 
tissue.  Callisen  recorded  in  1777  a  case  where, 
owing  to  rupture  of  the  sac  below  the  neck,  the 
bowel  had  escaped  and  made  for  itself  a  lodg- 
ment between  the  pectineus  and  psoas  muscles. 
These  conditions  may  be  represented  in  tabular 
form  thus  : — 

Complete  False  Reduction. — 1.  Reduction  in- 
to a  properitoneal  sac ;  rarely  an  interstitial 
sac.  2.  Reduction  of  the  whole  sac  with 
contents  within  the  abdomen,  outside  the  peri- 
toneum, the  mutual  relations  of  sac  and 
contents  being  undisturbed.  3.  Rupture  of 
the  neck  of  the  sac  or  its  division  during 
operation  and  extravasation  of  the  hernial  con- 
tents into  the  subperitoneal  tissue. 

Incomplete  False  Reduction. — 1.  Rupture  of 
the  sac  at  the  neck  or  elsewhere  with  escape 
of  fluid  only.  The  hernial  swelling  becomes 
considerably  smaller,  but  the  bowel  remains 
strangled.  2.  Reduction  of  part  of  the  hernial 
contents.  A  small  portion  remaining  in  the 
canal,  paralysed  and  stiff  with  inflammatory 
products,  undergoes  a  "  secondary  "  strangula- 
tion. 

If  taxis  prove  ineffectual,  operation  must  be 
resorted  to.  It  is  not  possible  to  exaggerate 
the  evils  of  delay,  in  cases  of  strangulation. 
There  is  nothing  to  be  gained  by  delay,  there  is 
everything  to  be  lost.  Operation  in  itself  is 
devoid  of  serious  risk.  Including  all  cases,  the 
aged,  infirm,  or  bronchitic,  death  would  prob- 
ably not  occur  in  more  than  5  per  cent  if 
operation  were  adopted  at  the  earliest  moment 
in  cases  of  inguinal  and  femoral  hernia.  The 
mortality  after  strangulated  hernia  is  consider- 
ably greater  than  that.  During  the  last  fourteen 
years  at  the  Leeds  infirmary,  since  a  statistical 
report  has  been  published,  the  mortality  has 
been,  for  strangulated  inguinal  hernia,  17-4  per 
cent,  and  for  femoral  hernia,  23-8  per  cent. 
The  difference  between  these  and  5  per  cent  is 
the  mortality  of  delay.  During  the  same 
period  the  operation  for  the  radical  cure  has 
had  a  mortality  in  inguinal  hernia  of  2'3  per 
cent,  in  femoral  hernia  of  1  per  cent.  If  the 
last  five  years  only  are  selected  the  mortality  is 
in  both  cases  less  than  1  per  cent. 

Treves  gives  the  mortality  of  strangulated 
hernia  as  "  over  30  per  cent,"  Ross  and  Carless 
at  "about  35  per  cent."  Now  taxis,  even  if 
successful,  so  far  as  the  reduction  of  the  hernia 
is  concerned,  is  not  without  its  dangers.  Bryant 
estimates  the  mortality  after  reduction  by  taxis 
in  inguinal  hernia  3'8  per  cent,  and  in  femoral 
hernia  10'5  per  cent.    It  would  probably  be  in 
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accord  with  the  experience  of  most  hospital 
surgeons  to  say  that  taxis  applied  for  one  or  at 
the  most  two  minutes  is  sufficient  to  reduce  a 
hernia  that  can  be  with  safety  reduced.  A 
longer  application  than  this  will  produce  such 
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Complete  False  Reclvctiov. 

Fig.  1.-  A.  Sac  and  contents  in  normal  ijosition. 
Fig.  2. — B.  Sac  and  contents  displaced  "en  masse." 
Fig.  3. — C.  Rnpture  of  sac  near  the  neck. 
Pig.  4. — D.  Properitoneal  sac. 

damage  in  the  gut  as  to  render  its  reposition 
unsafe.  When  the  patient  is  fully  prepared  for 
operation,  and  under  the  ansesthetic,  a  further 
brief  attempt  at  reduction  may  be  made,  but 
failing  then,  the  surgeon  should  proceed  at  once 
to  operation. 

Umbilical  hernia,  whether  strangled  or  not, 
is  a  much  more  serious  matter.  The  operation 
for  the  radical  cure  with  us  during  the  last 
fourteen  years  has  had  a  mortality  of  6-5  per 
cent,  for  strangulated  hernia  the  mortality  has 
been  56"4  per  cent.  The  argument  for  early 
operation  is  tlierefore  equally  valid  here. 

Details  of  the  Operation. — Immediately  the 
hernial  sac  is  opened  the  fluid  contained  therein 
should  be  emptied  out  and  the  sac  with  its 
contents  washed  gently  but  efficiently  with  hot 
sterile  salt  solution.    The  gut  is  then  inspected. 

A.  If  found  to  be  living,  the  strangulating 
agent  should  be  divided  and  the  loop  of  bowel 
pulled  further  out  of  the  abdomen,  in  order  that 
the  line  of  constriction  may  be  examined.  On 
no  account  should  the  finger  be  introduced  into 
the  neck  of  the  sac  with  the  idea  of  stretching 
the  ring  to  permit  more  readily  of  replacement. 
If  the  deep  groove  which  marks  the  point  of 
constriction  V)e  not  seriously  damaged  the  bowel 
may,  with  gentle  manipulation,  be  returned. 
If  there  is  a  line  of  ashen-grey  slough  this  may 
be  infolded  by  a  layer  of  Lembert's  or  Halsted's 

VOL.  IV 


sutures,  and  the  gut  replaced.  Any  omentum 
present  may  then  be  dealt  with.  Adhesions  are 
often  present,  but  it  is  not  necessary  to  separate 
them,  a  process  which  is  both  slow  and  tedious. 
Traction  on  the  omentum  will  bring  the  non- 
adherent part  above  the  constriction  into 
the  sac ;  a  series  of  ligatures  is  applied,  and 
the  omentum  cut  across  below  them.  The 
neck  of  the  sac  is  then  ligatured  and  divided, 
and  the  sac  and  the  adherent  distal  portion 
of  the  omentum  are  together  stripped  up 
and  removed.  A  radical  cure  may  be  per- 
formed tlien  by  any  of  the  usual  methods. 

£.  If  found  to  be  in  a  doubtful  condition 
the  loop  may  be  drawn,  after  division  of 
the  constriction,  well  down  into  the  wound, 
and  left  there  a  few  minutes  for  inspection. 
If  there  is  any  evidence  of  a  gradual  return 
of  the  natural  colour  the  gut  is  still  living ; 
if  there  is  none,  and  especially  if  the  veins 
of  the  mesentery  are  felt  to  be  blocked,  the 
gut,  if  not  dead,  is  certainly  doomed.  If, 
however,  doubt  still  lingers,  the  gut  may 
be  returned  just  within  the  abdomen  (where, 
owing  to  its  paresis  and  the  rapid  forma- 
tion of  filmy  adhesions,  it  will  remain),  and 
a  tube  passed  down  to  it.  Experience  has 
abundantly  shown  that  if  the  gut  should 
give  way  its  contents  will  in  general  pass 
along  the  hernial  track  and  a  fsecal  fistula 
result.  Or,  and  preferably,  the  loop  of 
bowel  may  be  drawn  outside  the  wound, 
covered  with  a  protective  dressing,  and  left 
for  24  or  36  hours,  then  re-examined  and  dealt 
with  according  to  its  condition. 

C.  If  found  to  be  gangrenous  two  courses 
may  be  adopted. ^ 

1.  The  strangled  loop,  with  the  implicated 
mesentery,  may  be  excised,  and  the  divided 
"ends  of  the  bowel  stitched  iip,  with  or  without 
a  mechanical  appliance. 

2.  The  bowel  may  be  opened  with  or  without 
division  of  the  constriction  and  an  artificial  anus 
formed.  As  modifications  of  this  procedure  may 
be  mentioned  the  introduction  of  a  Paul's  tube 
after  slitting  open  the  bowel,  or  the  stitching  of 
the  opened  gut  to  the  skin.  In  not  a  few  cases 
where  the  gut  has  been  laid  open  without 
division  of  the  stricture  the  acute  obstruction 
has  continued.  A  careful  division  of  the 
stricture  without  undue  disturbance  at  the 
upper  part  of  the  sac  can  do  no  harm,  and  is 
therefore  generally  desirable. 

Which  of  these  two  courses  is  to  be  adopted 
must  depend  upon  many  conditions  to  be  care- 
fully weighed  by  the  surgeon.  It  must  be 
admitted  at  once  that  whenever  possible  resection 
should  be  performed.    A  notable  argument  has 

'  The  method  of  Helferich  has  been  so  seldom  practised 
that  its  value  is  not  yet  determined.  It  consists  in  drawing 
out  a  loop  of  gut  and  uniting  the  ends  by  means  of  a 
Murphy  button.  The  hjop  is  then  lelt,  covered  by  an 
antiseptic  dressing,  and  resection  performed  when  the 
patient  has  rallied. 
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been  made  by  many  of  the  more  ardent  surgeons 
in  a  reference  to  statistics,  showing  that  the 
mortahty  after  resection  is  less  than  after  the 
formation  of  an  artificial  anus.  Thus  in  394 
cases  of  gangrene  that  I  have  tabulated,  where 
an  artificial  anus  was  made,  30-7  per  cent  of 
patients  recovered.  In  443  cases  of  primary 
resection  53 '9  per  cent  recovered,  a  difierence  of 
more  than  20  per  cent  in  favour  of  resection. 
Nothing  covdd  be  more  misleading  than  this 
argument.  Resection  is  done  in  the  less  severe 
cases  by  siirgeons  adept  and  skilful  in  manipula- 
tion, with  the  most  desirable  surroundings  and 
with  adequate  help.  A  surgeon  who  resected 
intestine  in  a  moribund  patient  could  have  no 
sense  of  the  fitness  of  things.  In  such  a  case 
the  laying  open  of  the  gut  would  be  performed 
to  give  the  patient  a  last,  slender  chance  ;  if 
death  followed  it  would  be  due  to  the  delay,  not 
to  the  method.  I  hold  the  argument  from 
statistics,  therefore,  as  not  valid,  though  it 
supports  the  method  which  is  ideally  the  better. 
There  are  certain  circumstances  under  which 
enterectomy,  v/ith  stitching  of  the  divided  ends, 
could  not  be  legitimately  performed.  These 
are — 

(a)  When  the  patient  is  profoundly  collapsed 
from  septic  poisoning,  almost  pulseless  and 
moribund ;  or  aged,  bronchitic,  or  otherwise  in 
bad  condition. 

{f3)  Where  prolongation  of  the  operation 
would  add  a  serious  risk,  as  in  cases  where  a 
large  segment  of  gut  is  involved  (as  much  as  6 
feet  has,  howevei',  been  successfully  removed). 

(y)  Where  strangulation  has  been  of  long 
duration.  After  3-4  days'  obstruction  resection 
is  rarely  successful.  In  such  cases  the  distension 
of  the  gut  above  the  constriction  is  considerable, 
and  the  bowel  does  not  lend  itself  readily  to 
successful  suture. 

When,  however,  one  meets  with  a  case  of 
recent,  limited  gangrene  in  a  young,  otherwise 
healthy  subject,  not  exhausted  by  vomiting  nor 
collapsed  by  the  absorption  of  poisonous  material, 
resection  will  find  its  most  successfid  applica- 
tion. 

The  disadvantages  of  the  method  in  which  an 
artificial  anus  are  formed  are  neither  few  nor 
inconsiderable.    Briefly  they  are  : — 

(a)  The  possibility  of  the  continuance  of 
•symptoms  of  acute  obstruction,  a  possibility  by 
no  means  remote,  if  the  stricture  is  not  adequately 
divided. 

(/?)  Septic  infection  from  the  wound  in  the 
gut  or  from  the  sac  spreading  to  the  peritoneum, 
or  infecting  a  wide  area  surrounding  the  open- 
ing. 

(y)  The  opening  in  the  gut  may  be  liigh  up 
in  the  small  intestine,  and  inanition  may  ensue. 

(8)  The  necessity  of  a  second  operation,  which 
is  not  without  its  own  mortality. 

We  arc  not,  however,  in  a  position  to  say  that 
the  application  of  either  method  should  be  un- 


varying. Each  has  its  uses.  No  hard  and  fast 
rule  can  be  made ;  the  surgeon  can  only  be 
guided  by  the  general  principles  laid  down ;  the 
decision  he  makes  will  depend  upon  his  own 
resourcefulness,  and  his  readiness  and  capacity 
to  appreciate  the  relative  value  of  many  signs. 

Complications  of  Strangulated  Hernia.  — 
Among  the  more  important  of  these  may  be 
mentioned — 

1 .  The  persistence  of  symptoms  after  reduction^ 
due  to — 

(a)  False  Reduction,  complete  or  incomplete 
{see  page  191). 

(Ij)  Acute  enteritis  in  the  snared  loop  leading 
to  paralysis,  and  going  on  perhaps  to  ulceration, 
gangrene,  or  perforation. 

(c)  Acute  peritonitis  from  infection  by  the 
damaged  gut  or  by  the  escape  of  infected  fluid 
from  the  sac. 

{d)  The  existence  of  acute  strangulation, 
apart  from  the  hernial  protrusion,  or  connected 
with  it. 

(e)  The  existence  of  another  hernia,  femoral, 
obturator,  etc.,  which  is  strangled. 

(/)  The  existence  of  a  condition  where 
symptoms  are  mistaken  for  strangulation  in  a 
hernia,  e.g.  lead  poisoning. 

If  (A)  or  (c)  are  present  the  abdomen  should 
be  opened ;  if  the  former  condition  is  found  an 
artificial  anus  should  be  made  ;  if  the  latter,  the 
cavity  may  be  flushed  and  drained. 

2.  Affections  of  the  Lungs. — Pneumonia  and 
bronchitis  are  seen,  not  infrequently,  in  cases 
of  strangulated  hernia  both  before  and  after 
reduction.  Verneuil,  in  1881,  called  attention 
to  an  intense  pulmonary  hypersemia  as  a  factor 
in  causing  death.  Gussenbauer  regarded  the 
condition  of  the  hnigs  as  the  result  of  infective 
embolism  from  the  mesenteric  vessels ;  Lesshaft 
suggested  that  infection  was  probably  conveyed 
by  inhaled  particles  of  putrid  vomit,  especially 
during  anaisthesia. 

The  signs  of  pulmonary  trouble  do  not,  as  a 
rule,  become  manifest  till  12,  24,  or  36  hours 
after  reduction.  There  is  at  the  first  some 
respiratory  concern,  hardly  amounting  to  diffi- 
culty, a  little  hurry  in  the  rate  of  breathing,  a 
trifling  elevation  of  temperature.  In  a  few 
hours  all  these  conditions  are  accentuated,  and 
pneumonia,  usually  of  a  very  aggressive  type, 
is  developed.  The  investigations  into  the 
bacteriology  of  strangulated  hernia  are  of 
interest  in  this  connection  (see  page  190). 

As  more  or  less  remote  sequehe  of  strangulated 
hernia  should  be  mentioned  stricture  of  the 
intestine  iji  the  strangled  loop,  and  acute  intestinal 
obstruction  from  the  formation  of  peritoneal 
adhesio7is. 

Inguinal  Hernia 

Inguinal  Hernia  is  by  far  the  most  common 
form  of  hernia  met  with.  According  to  Macready, 
in  100  men  ruptured,  97*5  per  cent  have  inguinal 
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and  2 '5  per  cent  femoi'al  hernia.  Among  100 
women  riiptnred,  60"3  per  cent  have  inguinal 
and  39"7  per  cent  femoral  hernia.  Among  100 
ruptured  persons  of  both  sexes  the  following- 
proportions  obtain  : — Male  inguinal,  83 '5  per 
cent ;  female  inguinal,  8'5  per  cent ;  female 
femoral,  5 "9  per  cent ;  male  femoral,  2-1  per 
cent. 

Anatomy  of  Inguinal  Hernia. — An  inguinal 
hernia  leaves  the  abdomen  by  the  inguinal 
canal,  entering  at  the  internal  abdominal  ring 
and  emerging  at  the  external.  The  canal  is  1|- 
in.  long  in  the  adult.  The  anterior  wall  is 
formed  by  the  aponeurosis  of  the  external 
oblique,  and  in  the  outer  third  by  the  fibres  of 
the  internal  oblique  arising  from  Poupart's 
ligament. 

The  posterior  wall  is  generally  described  as 
being  formed  in  its  inner  two-thirds  only  by  the 
conjoined  tendon,  but  this  statement  needs 
correction.  The  conjoined  tendon  forms  the 
inner  part  of  the  posterior  wall,  but  in  the 
outer  part  there  is,  in  the  great  majority  of 
cases,  a  quite  distinct  layer  of  tendinous  fibres 
derived  from  the  transversalis  muscle.  This 
layer  (sometimes  referred  to  as  the  "  reflected 
tendon "  of  Cooper)  extends  up  to,  and  forms, 
the  inner  boundary  of  the  internal  abdominal 
ring,  where  there  is  a  noticeable  thickening,  the 
"  ligament  of  Hesselbacli  "  descending  from  the 
outer  limb  of  the  fold  of  Douglas. 

The  posterior  wall  is  also  formed  by  the 
triangular  fascia  of  Colles,  sometimes  referred 
to  as  the  "posterior"  pillar  of  the  external 
abdominal  ring,  and  the  transversalis  fascia, 
here  thickened  by  the  addition  of  bundles  of 
oblique  and  transverse  fibres.  The  conjoined 
tendon  is  a  very  variable  structure.  In  the 
great  majority  of  cases  it  is  thin  and  weak,  and 
blends  internally  with  the  sheath  of  the  rectus. 

The  floor  of  the  canal  is  formed  by  Poupart's 
and  Gimbernat's  ligaments,  and  the  roof  by  the 
arching  fibres  of  the  internal  oblique  and  trans- 
versalis. 

Action  of  the  Iiu/uinal  Canal.  —  The  term 
"canal "  is  perhaps  unfortunate  if  it  conveys  the 
idea  of  an  open  tube  transmitting  the  cord,  for 
nothipg  of  the  kind  exists  when  the  conditions 
are  normal.  In  a  healthy  individual  the  anterior 
and  posterior  walls  are  in  close  apposition. 
When  the  arched  fibres  of  the  internal  oblique 
contract,  they  become  straight  and  descend 
towards  Poupart's  ligament,  compressing  the 
spermatic  cord  against  that  structure.  While 
so  descended  they  are  gripped  and  fixed  by  the 
pressure  of  the  anterior  and  posterior  walls, 
which,  by  the  contraction  of  the  external  oblique 
and  the  transversalis,  are  made  tense  and  are 
approximated.  The  canal  therefore  acts  as  a 
"sphincter,"  and  would,  with  greater  accuracy, 
be  described  as  the  Ingidnal  valve.  For  the 
efficient  working  of  this  valve  it  is  necessary 
that   the  "canal"   should  be  empty.  Any 


structure,  such  as  a  deposit  of  fat  along  the 
cord,  or  a  pleated  sac  after  operation,  which 
occupies  the  canal,  will  prevent  the  descent  of 
the  arched  fibres  of  the  internal  oblique  and 
transversalis,  and  thereby  make  impossible  the 
normal  sphincteric  or  valvular  action  of  the 
canal. 

If  the  lower  portion  of  the  anterior  abdominal 
wall  is  examined  from  behind  certain  elevations 
with  intervening  depressions  will  be  noticed. 
Along  the  middle  line  a  fold,  the  plica  umhilicalis 
media,  extends  from  the  bladder  along  the 
urachus  to  the  umbilicus ;  on  each  side  of  this 
there  is  a  ridge,  the  'plica  umhilicalis  lateralis, 
raised  up  by  the  obliterated  hypogastric  artery, 
and  still  further  outwards  a  slighter  fold,  the 
plica  epigastrica,  indicating  the  line  of  the  deep 
epigastric  artery.  Between  the  two  first  folds 
is  a  recess,  the  fossa  supra  vesicalis,  between  the 
second  and  third  the  fovea  ingiiinalis  mesialis, 
and  to  the  outer  side  of  the  plica  epigastrica 
the  fovea  inguinal  is  lateralis.  Occasionally  the 
line  of  the  obliterated  hypogastric  coincides 
with  that  of  the  deep  epigastric,  and  only  a 
single  ridge  is  raised  up. 

The  plica  epigastrica,  as  it  passes  upwards 
and  inwards,  forms,  with  the  outer  edge  of  the 
rectus  to  the  inner  side  and  Poupart's  ligament 
below,  a  triangular  interval  known  as  the 
Triangle  of  Hesselbach. 

An  oblique  inguinal  hernia  descends,  outside 
the  plica  epigastrica,  through  the  fovea  in- 
guinalis  lateralis.  A  direct  inguinal  hernia  may 
pass  (a)  between  the  plica  epigastrica  and  the 
plica  umhilicalis  lateralis,  or  {b)  between  the 
latter  and  the  central  fold  ;  the  former  is  known 
as  a  superior  or  external,  and  the  latter  as  an 
inferior  or  internal  direct  inguinal  hernia. 

The  coverings  of  an  oblique  inguinal  hernia 
are  skin,  superficial  fascia,  intercolumnar  fascia, 
cremasteric  fascia,  infundibuliform  fascia,  sub- 
peritoneal tissue,  and  peritoneum.  Of  a  superior 
or  external  direct  hernia,  skin,  subcutaneous 
tissue,  intercolumnar  fascia,  cremasteric  fascia, 
and  some  fibres  derived  from  the  tendon  of  the 
transversalis  muscle  at  or  near  the  ligament  of 
Hesselbach,  transversalis  fascia,  subperitoneal 
tissue,  and  peritoneum.  Of  an  inferior  or 
internal  direct  hernia,  skin,  subcutaneous  tissue, 
intercolumnar  fascia,  Colles'  triangular  fascia, 
conjoined  or  transversalis  tendon,  transversalis 
fascia,  subperitoneal  tissue,  and  peritoneum. 

The  following  varieties  of  inguinal  hernia  will 
be  described  : — 

Oblique  Inguinal — 
Skin. 

Superficial  fascia. 
Intercolumnar  fascia. 
Cremasteric  fascia. 
Infundibuliform  fascia. 
Subperitoneal  tissue. 
Peritoneum. 
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Superior  Direct — 
Skin. 

Superficial  fascia 
Intercolumnar  fascia. 
Cremasteric  fascia. 
Transversalis  tendon. 
Transversalis  fascia. 
Subperitoneal  tissue. 
Peritoneum. 

Inferior  Direct — 
Skin. 

Superficial  fascia. 
Intercolumnar  fascia. 
Colles'  fascia. 

Conjoined  or  Transversalis  tendon. 
Transversalis  fascia. 
Subperitoneal  tissue. 
Peritoneum. 

(A)  Oblique  Inguinal  Hernia. 

I.  The  acquired  form. 

II.  Hernia  depending  upon  congenital  anom- 
alies in  the  processus  vaginalis. 

(a)  Congenital  Hernia ;  {h)  Hernia  into  the 
funicular  process ;  (c)  Infantile  Hernia ;  {d) 
Encysted  Hernia ;  (e)  Hernia  with  retention  of 
the  testis ;  (/)  Hernia  into  the  canal  of  Nuck. 

III.  Properitoneal  Hernia. 

IV.  Interstitial  Hernia. 

(B)  Direct  Inguinal  Hernia. 

A.  Oblique  Inguinal  Hernia 

I.  Acquired  Inguinal  Hernia. — This  form  of 
hernia  generally  makes  its  first  appearance  in 
adult  life.  When  confined  to  the  inguinal 
canal  the  swelling  is  known  as  a  bubonocele  ; 
after  escape  from  the  canal  it  becomes  a  scrotal 
or  complete  hernia.  The  sac  is  formed  slowly 
and  is  derived  from  the  parietal  peritoneum. 
When  the  hernia  reaches  the  external  abdominal 
ring,  it  is  free  to  enlarge  in  all  directions.  The 
result  is  that  a  globular  scrotal  swelling  is  con- 
nected to  the  abdomen  by  a  narrow  neck ;  the 
neck  being  the  portion  lying  in  the  canal.  As 
the  tumour  enlarges,  the  neck  (as  a  result  of 
the  approximation  of  the  internal  to  the  external 
abdominal  ring  from  traction  exerted  by  the 
hernial  mass)  becomes  progressively  shorter. 
The  scrotal  portion  descends  down  to,  and  en- 
larges in  front  of,  the  testis.  The  sac  is  never 
intimately  adherent  to  the 
structures  of  the  cord. 

II.  Hernia   depending  upon 
congenital  anomalies  in  the  pro- 
cessus vaginalis. — These  forms 
are  probably  much  more  com- 
mon than  is  generally  believed. 
There  may  be  little  or  nothing  to 
distinguish  an  ordinary  (so-called 
acquired)  liernia  from  a  hernia  into  the  funicular 
process,  and  Russell  lias  recently  suggested  that 
all  herniaj  are  congenital  in  the  sense  that  they 
occur  in  preformed  sacs  derived  from  the  pro- 


cessus vaginalis.  It  is  certainly  quite  common 
to  find  in  adult  bodies  a  fine  funicular  process 
unclosed  when  there  has  never  been  a  history 
of  any  hernial  descent.  If  the  upper  portion 
of  this  process  remained  open  and  formed  a 
hernial  sac,  the  case  would  almost  certainly  be 
looked  upon  as  acquired,  though  in  reality 
dependent  upon  congenital  abnormality  in  the 
processus  vaginalis. 

(rt)  Congenital  Hernia  is  characterised  by  the 
absence  in  the  processus  vaginalis  of  any  attempt 
at  closure.  The  process  remains  open  through- 
out and  forms  a  ready-made  hernial  sac  into 
which  the  gvit  descends  without  hindrance. 
In  the  sac  the  hernial  content  is  in  touch 
with  the  testis.  A  hernia  of  this  form  fre- 
quently appeal's  quite  suddenly,  and  in  a  young- 
adult  is  not  uncommonly  strangulated  at  its 
first  emergence.  Constrictions,  the  result  of 
attempted  closure  at  certain  points,  may  give 
rise  to  an  "  hour-  ^ 
glass "  sac.  The  in 
most  common  nar-  — X 
rowing  of  this  kind 
is  situate  at  the 
upper  end  of  the 
tunica  vaginalis. 

(h)  Hernia  into 
the  funicidar  pro- 
cess results  when 
the  tunica  vagin- 
alis is  fashioned  from  the  lower  part  of  the  pro- 
cessus, while  the  upper  part  remains  unchanged. 
This  hernia  possibly  forms  the  majority  of  the 
cases  of  inguinal  hernia. 

(c)  Infantile  Hernia. — The  term  "  infantile  " 
has  no  reference  to  the  period  at  which  the 
hernial  tumour  first  appears.  The  admirable 
work  of  Lock  wood  in  this  matter  has  been 
generally  accepted  by  all  subsequent  writers. 
This  author  first  described  four  varieties  of 
infantile  hernia.  In  each  of  them  a  second 
peritoneal  process  is  pulled  down  into  the  scrotum 
behind  the  processus  vaginalis,  by  an  aberrant 
attachment  of  the  gubernaculum.  The  varieties 
of  infantile  hernia  depend  not  upon  the  condition 
of  this  second  peritoneal  tube,  but  upon  the 
varying  states  of  closure  in  the  processus 
vaginalis,  according  as  to  whether  this  process 
is  (1)  closed  below  and  open  above;  (2)  closed 
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L  B 
-A.  Congenital  hernia. 
Fig.  B. — B.  Hernia  into  the  funicular 
process. 


Fig. 
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C  2  C  3 

Fio.  7. — Infantile  hernia. — 4  varieties. 


above  and  open  below ;  (3)  closed  above  and 
below  ;  (4)  open  throughout.  I  have  seen  one 
example  of  an  infantile  sac,  closed  at  its  upper 
end,  containing  hydrocele  fluid.     In  the  un- 
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closed  processus  vaginalis  a  congenital  hernia 
had  formed. 

(d)  Encysted  Hernia. — I  described  in  my 
"  Arris  and  Gale  "  Lectures  three  forms  of  en- 
cysted hernia — 

a.  Encysted  hernia  with  the  testis  lying  at 
the  bottom  of  the  sac. 

Encysted  hernia  with  the  testis  lying  at 
the  apex  of  the  hernia. 

•y.  Encysted  hernia  of  the  funicular  process. 

a.  This  form  depends  upon  the  closure  of 
the  vaginal  process  only  at  the  internal  abdom- 
inal ring.  A  hernia  now  develops,  the  sac 
being  formed  from  the  parietal  peritoneum, 


process  of  peritoneum  accompanying  the  round 
ligament  in  the  female  remain  unclosed,  it  forms 
the  "  canal  of  Nuck."  A  hernia  into  this  process 
corresponds  to  a  congenital  hernia  in  the  male. 

III.  A  Properitoneal  Hernia  fulfils  the  fol- 
lowing conditions — 

i.  The  hernial  sac  has  two  loculi. 

ii.  The  inner  loculus  lies  between  the  peri- 
toneum and  the  fascia  transversalis. 

iii.  The  outer  loculus  lies  in  the  inguinal  (or 
crural)  canal,  or  in  rare  cases  between  the  layers 
of  the  abdominal  wall. 

iv.  Both  loculi  open  into  the  abdomen  by  a 
single  orifice,  the  "  ostium  abdominale." 


Figs.  S,  0,  10. — Encysted  hernia. 


and  as  it  descends  reaches  the  upper  end  of  the 
large  tunica  vaginalis.  This  it  dimples  and 
then,  in  its  steady  increase,  invaginates  until 
the  hernial  sac  hangs  pendent  from  the  internal 
abdominal  ring,  in  the  cavity  of  the  tunica 
vaginalis. 

[i.  This  form  is  similar  to  a,  except  that  it  is 
associated  with  retention  of  the  testis  in  the 
inguinal  canal.  The  hernial  sac  in  its  descent 
meets  with  the  testis,  which  it  carries  before 
it  and  invaginates  into  the  tiuiica  vaginalis. 

y.  This  form  is  the  same  as  a,  except  that 
the  tunica  vaginalis  is  shut  off  and  the  hernia 
is  encysted  in  the  funicular  process. 

(e)  Hernia  with  retention  of  the  testis  is  not 
unusual.  The  testis  as  a  rule  is  retained  in  the 
inguinal  canal  or  at  the  external  abdominal 
ring.  The  inguinal  valve  is  prevented  from 
acting,  and  the  descent  of  a  hernia  is  thereby 
invited.  The  testis  is  generally  small  and  soft, 
almost  always  atrophied,  and  is  at  times  ex- 
ceedingly sensitive.  Cases  of  hernia  with  re- 
tention of  the  testis  may  be  treated  by  the 
application  of  a  truss,  the  testis  being  disre- 
garded, but  are  more  satisfactorily  dealt  with 
by  castration  and  the  perforniiince  of  a  radical 
cure. 

(/)  Hernia  into  the  canal  of  Nnch. — If  the 


The  inner  loculus  may  occupy  one  of  three 
positions — 

1.  It  may  pass  upwards  and  outwards  to- 
wards the  anterior  superior  spine. 

2.  It  may  pass  directly  backwards  and  occupy 
the  inner  part  of  the  iliac  fossa. 

3.  It  may  pass  downwards  and  inwards  into 
the  true  pelvis  and  lie  by  the  side  of  the  bladder. 

The  right  side  is  more  commonly  affected 
than  the  left.  So  far  as  causation  is  concerned 
little  is  accurately  known.  The  evidence  may 
be  thus  summed  up.  The  hernia  arises  most 
frequently  as  the  result  of  some  congenital 
abnormality  in  the  inguinal  region  —  as  an 
added  factor  there  may  be  a  loosening  (con- 
genital in  origin,  Linhart)  of  the  parietal  peri- 
toneum. In  some  cases  a  more  or  less  complete 
"  reduction  in  mass "  may  be  the  responsible 
factor.  In  a  few  cases  the  inner  sac  may  be 
first  formed,  and  the  inguinal  sac  be  a  secondary 
diverticulum.  (For  further  details  see  the 
report  of  my  lectures.  Lancet,  Feb.  24,  1900.) 
The  peritoneal  conditions  are  similar  to  those 
found  in  "  bilocular  hydrocele." 

IV.  An  Interstitial  Hernia  fulfils  the  follow- 
ing conditions — 

1.  The  hernial  sac  has  two  loculi. 

2.  The  inner,  upper  loculus  lies  (a)  between 
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the  internal  and  external  oblique  (interparietal), 
or  (b)  between  the  external  oblique  and  the  skin 
(extra-parietal). 

3.  The  outer,  lower  loculus  lies  in  the  inguinal 
canal. 

4.  The  upper  loculus  opens  into  the  lower  in 
some  cases  close  to,  in  other  cases  a  little  distance 
from  the  internal  abdominal  ring. 

In  7 3 '4  per  cent  of  cases  in  males  there  is 
some  abnormality  of  the  testis.  The  hernia  is, 
however,  of  decidedly  greater  relative  frequency 
in  females  than  in  males.  Macready  gives  "13 
per  cent  of  all  cases  in  males  and  -61  per  cent 
in  females. 

The  development  of  the  interstitial  sac  in 
males  depends  almost  certainly  upon  the  incom- 
plete testicular  descent.  The  testis  bars  the 
way  to  a  further  protrusion  of  the  hernia,  and 
the  inguinal  sac  therefore  bulges  out  in  the 
direction  of  least  resistance.  This  explanation 
is  strengthened  by  the  observation,  which  is 
almost  universal,  that  the  scrotum  is  hardly 
ever  fully  occupied  by  a  sac  containing  bowel  or 
omentum.  In  129  cases  observed  at  the  Truss 
Society,  in  only  9  was  the  scrotum  occupied  by 
the  hernial  swelling.  Macready  attributes  the 
origin  of  this  form  of  hernia  to  a  "  wasting  or 
congenital  defect  '  of  the  muscles  below  the 
level  of  the  anterior  superior  spine. 

B.  Direct  Inguinal  Hernia 

Direct  Inguinal  Hernia  is  always  acquired. 
It  is  in  reality  a  ventral  hernia  occurring  at  the 
semilunar  line.  The  conjoined  tendon,  or  the 
tendon  of  the  transversalis,  may  be  split,  or, 
more  usually,  carried  in  front  of  the  hernial 
mass.  Direct  hernia  is  the  hernia  of  middle 
age.  A  hernia  appearing  for  the  first  time  in 
a  man  of  fifty  years  of  age  or  over  is  probably 
of  the  direct  variety.  Among  63  single  direct 
hernia  14  were  scrotal  and  49  in  the  canal ;  and 
among  61  double  direct,  36  wei'e  bubonoceles, 
5  were  scrotal,  and  in  20  the  older  iaernia  was 
scrotal,  and  the  recent  one  bubonocele  (Mac- 
ready). 

Signs  and  Sympfoms  of  Inguinal  Hernia. — The 
general  signs  and  symptoms  of  reducible  and 
irreducible  hernia)  have  been  already  set  forth, 
and  it  only  remains  to  emphasise  the  special 
features  occurring  in  examples  of  inguinal 
rupture.  In  the  earliest  stage  a  mere  bulging 
at  the  internal  ring  may  be  observed  during 
expulsive  efforts.  By  degrees  the  canal  fills  up 
until  the  external  ring  is  reached,  when  the 
hernial  swelling  tends  to  increase  rather  more 
swiftly  and  to  become  globular  in  form.  In  a 
direct  hernia  there  is  no  obliquity  of  the  neck, 
but  the  mass  projects  directly  outwards.  On 
examining  with  the  index  finger  invaginatcd 
through  the  external  abdominal  ring  there  is  a 
striking  difference  in  the  two  forms  of  rupture. 
In  oblique  liernia  the  finger  passes  upwards  and 
outwards  along  the  canal  and  perceives  the 


arching  fibres  of  the  internal  oblique  and  trans- 
versalis. In  the  direct  form  the  finger  passes 
at  once  backwards  into  the  abdomen.  A  con- 
genital hernia  may  at  its  first  appearance 
traverse  the  whole  length  of  the  processus 
vaginalis  and  reach  the  testis.  A  hernia  into 
the  funicular  process  may  immediately  descend 
well  into  the  scrotum  ;  if  so,  it  will  be  cylindrical 
rather  than  globular  in  form.  An  infantile 
hernia  has  no  special  clinical  features. 

A  properitoneal  hernia  is  generally  first  re- 
cognised when  symptoms  of  acute  or  subacute 
strangulation  develop.  In  those  cases  where 
the  diverticular  sac  projects  outwards  or  back- 
wards a  swelling  may  be  noticed.  In  22  cases 
out  of  36  recorded  by  Breiter,  a  "  tumour  or 
tumefaction"  was  noticed  in  22.  This  pro- 
portion is  probably  in  excess  of  the  truth,  for 
many  cases  of  properitoneal  hernia  are  recog- 
nised only  as  examples  of  "  reduction  in  mass." 

In  interstitial  hernia  the  mural  sac  is  always 
capable  of  being  recognised.  At  one  time  or 
another  the  sac  can  be  seen  distended  with  the 
usual  hernial  contents,  and  no  difficulty  will  be 
experienced  in  the  recognition.  The  symptoms 
are  inconspicuous,  and  strangiilation  is  in- 
frequent. 

Differential  Diagnosis. — From  Femoral  Hernia. 
— The  difficulty  in  distinguishing  inguinal  from 
femoral  hernia  is  far  greater  in  women,  especially 
stout  women  with  indefinite  landmarks  and 
small  ruptures,  than  in  men.  The  crease  in  the 
skin  of  the  groin  is  at  its  iimer  end,  very  close 
to  the  pubic  spine.  If  this  point  be  fovmd  and 
the  finger  placed  upon  it,  the  hernia  above  and 
internal  to  the  finger  is  inguinal,  and  below  and 
external  to  it  femoral.  If  the  hernia  has  reached 
the  labium  or  the  scrotum  it  must,  of  course,  be 
inguinal.  If  the  hernia  be  reducible,  the  point 
of  its  emergence  from  the  internal  abdominal  or 
feinoral  ring  may  be  ascertained. 

From  Scrotal  Swellings. — The  chief  faults  in 
the  diagnosis  of  inguinal  hernia  are  concerned 
with  swellings  of  the  scrotum,  hydrocele  in  its 
various  forms,  enlargements  of  the  testis,  vari- 
cocele, ha^matocele  and  hydrocele  of  the  cord. 
In  examining  a  tumour  occupying  the  scrotum 
it  is  necessary,  in  the  first  place,  to  determine 
whether  the  tumour  is  primarily  scrotal  or 
primarily  abdominal,  and  an  attempt  must  there- 
fore be  made  to  define  the  upper  end  of  the 
swelling.  In  all  primary  scrotal  swellings  ex- 
cept infantile  hydrocele,  the  upper  limit  of  the 
tumour  can  be  determined  and  the  cord  felt 
there.  In  infantile  hydrocele  the  processus 
vaginalis  is  closed  only  at  the  internal  abdominal 
ring,  and  fluid  accunuilates  below  this  point. 

A  vaginal  hydroeele  is  a  scrotal  tumoiir, 
generally  rounded  in  outline,  fluctuating  and 
translucent.  There  is  no  impulse  on  coughing. 
If  the  early  history  can  be  obtained,  it  will  be 
found  that  the  swelling  began  at  the  testis  and 
not  at  the  inguinal  canal. 
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A  congenital  hydrocele  is  translucent,  fluctuat- 
ing, and  reducible.  The  reduction  is  slow  and 
even,  there  is  neither  slip  nor  gurgle.  The 
tumour  returns  gradually,  and  the  bottom  of 
the  scrotum  is  first  occupied. 

A  hydrocele  of  a  hernial  sac  has  been  already 
described.  It  presents  the  same  features  as  a 
vaginal  hydrocele,  but  may  have  a  thick,  solid 
neck. 

A  hydrocele  of  the  cord  is  rounded  and  trans- 
lucent, and  feels  like  a  grape  slipping  along  the 
cord.  It  may  be  reducible,  and  descends  upon 
coughing.  Traction  on  the  testis  generally  com- 
mimicates  a  slight  movement  to  the  hydrocele. 

A  varicocele  is  reducible,  reappears  on  stand- 
ing, and  may  have  a  decided  impulse  on  cough- 
ing. The  impulse,  however,  gives  no  shock  to 
the  hand,  but  is  merely  the  result  of  the  turgid 
condition  of  the  veins.  Reappearance  of  the 
swelling  is  prevented  only  by  forcible  pressure 
along  the  canal  when  the  patient  is  standing ;  a 
gentle  pressure  sufficient  to  retain  the  bowel 
or  omentum  permits  the  reappearance.  The 
irresular  knotted  "  worm-like  "  feel  of  the  swell- 
ing  may  simulate  omentum  fairly  closely. 

The  solid  tumours  of  the  testis  present  little 
difficulty  in  diagnosis,  and  need  not  be  further 
considered. 

From  labial  swellings. — A  hernia  of  the  labium 
is  practically  always  reducible.  Cysts  of  the 
labium  and  hydroceles  of  the  canal  of  Nuck  are 
irreducible,  smooth,  translucent,  and  fluctuating. 
Varices  of  the  labial  veins  may,  when  large, 
resemble  hernia,  but  a  dilatation  of  the  surface 
veins  will  generally  suggest  the  correct  diagnosis. 

Inguinal  Hernia  in  Children 

Inguinal  hernia  is  very  commonly  seen  in 
children  of  both  sexes,  forming  in  males  23-4 
per  cent,  and  in  females  22-5  per  cent  of  all 
cases.  It  is  more  frequent  upon  the  right  side, 
and  descends  almost  invariably  in  a  partially  or 
completely  unclosed  vaginal  process.  The  dia- 
gnosis of  the  condition  is  rarely  a  matter  of 
doubt  or  difficulty. 

The  most  active  of  the  determining  causes  is 
ill-feeding,  leading  to  gaseous  distension  of  the 
intestine  and  increased  intra-abdominal  pressure; 
others  of  less  influence  are  phimosis  with  adhe- 
sion of  the  prepuce  to  the  glans  and  retention 
of  the  secretion  of  Tyson's  glands,  vesical  calculus, 
rectal  polypus,  intestinal  irritation  by  parasites, 
or  any  condition  leading  to  persistent  straining 
on  the  part  of  the  patient. 

Treatment.  —  The  very  great  majority  of 
patients  can  be  satisfactorily  treated  by  trusses. 
The  "  wool-truss  "  has  been  much  vaunted  as  an 
efficient,  simple,  inexpensive  instrument.  Per- 
sonally I  have  been  most  dissatisfied  with  it, 
and  now  have  abandoned  it  entirely.  The  best 
form  of  truss  is  a  "  spring  truss,"  covered  with 
india-rubber  of  the  best  quality.  Attention 
must  be  paid  to  the  proper  fitting  and  adjust- 


ment of  the  truss,  and  to  cleanliness  and  dry- 
ness of  the  skin.  The  truss  may  only  be 
removed  for  purposes  of  cleanliness.  As  to  the 
length  of  time  for  which  the  truss  must  be  worn, 
Mr.  Langton,  whose  experience  is  unrivalled, 
gives  the  following  instructions  : — "  When  the 
protrusion  takes  place  before  the  age  of  1,  the 
use  of  the  truss  should  not  be  discarded  under 
any  circumstances  till  the  age  of  4  years  ;  if  a 
truss  has  not  been  worn  till  the  age  of  3  or  4, 
it  must  be  worn  till  the  age  of  10 ;  if  not  worn 
till  the  age  of  7,  then  the  truss  should  be  worn 
till  puberty." 

Operation  is  rarely  called  for.  It  should  only 
be  advised — 

1.  In  cases  of  irreducible  omentum. 

2.  In  all  cases  where  fluid  is  present  in  the 
sac. 

3.  In  operations  for  the  relief  of  strangulated 
hernia. 

4.  In  all  cases  where  it  is  impossible  to  re- 
turn and  control  the  hernia  by  mechanical 
appliances. 

5.  In  cases  where  a  truss  has  been  worn  for 
3  or  4  years  without  benefit. 

Strangnlated  Hernia  m  Children. — Strangu- 
lated hernia  requiring  operation  during  infancy 
is  a  very  unusual  occurrence.  The  most  recent 
contributions  to  the  literature  of  the  subject 
have  been  published  by  Carl  Stern  and  by  Tariel 
of  Paris.  The  extreme  rarity  of  the  condition 
is  appreciated  by  both  writers.  Stern,  in  order 
to  determine  its  frequency,  consulted  the  records 
of  the  children's  hospitals  of  Basle,  Prague, 
Breslau,  Vienna,  Krakow,  Frankfort,  Amsterdam, 
Berne,  and  Gottingen. 

In  these  hospitals  for  foi^r  consecutive  years 
139,000  children  were  treated,  but  there  is  no 
record  of  any  case  of  herniotomy  for  strangula- 
tion. Of  1900  cases  operated  upon  for  strangu- 
lated hernia  in  various  hospitals,  13  occurred  in 
children.  The  proportion  of  cases  in  adults  as 
compared  with  children  is  calculated  by  Stern 
to  be  in  the  ratio  approximately  of  108  to  1. 
Tariel,  after  remarking  that  several  noted 
surgeons,  among  whom  are  Holmes,  Gosselin, 
St.  Germain,  and  Lannelongue,  have  never  met 
with  acute  cases  re(|uiring  herniotomy,  tabulates 
the  records  that  he  has  been  able  to  collect. 
They  number  in  all  128.  Konig  states  that 
throughout  his  long  surgical  career  he  has  only 
met  with  two  cases  requiring  operation  in  the 
"  early  years  "  of  childhood.  Nussbaum  oper- 
ated upon  two  cases  among  a  total  number  of 
•54,000  children  under  his  care.  Broca  found 
strangulation  in  9  cases  out  of  200  requiring 
radical  cure  in  infancy.  The  first  collection  of 
records  of  operations  of  this  kind  was  made  by 
Ravoth,  who  tabulated  30  well -authenticated 
cases.  Fere,  who  followed  him,  investigated 
the  records  of  -52  operations  in  56  cases.  Howai-d 
Marsh  in  1874  collected  47  cases.  Knobloch, 
whose  investigations  preceded  those  of  Stern, 
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compiled  notes  of  87  herniotomies  for  inguinal, 
11  for  umbilical,  and  1  for  femoral  hernia.  To 
this  already  comprehensive  list  Stern  added  51 
later  cases  of  inguinal  and  3  of  umbilical  hernia. 

It  is  remarkable  that  operations  are  more 
frequently  called  for  during  the  earlier  months 
of  childhood  than  during  the  later.  The 
greatest  number  occur  in  the  first,  second,  and 
third  months  of  the  first  year.  The  proportion 
after  this  period  diminishes  very  rapidly,  as  is 
shown  by  comparing  in  a  tabular  form  the  cases 
operated  upon  in  each  of  the  first  twelve  months. 

During  the  1st  month  16  cases  occurred. 

2nd  „  15 

„         3rd  „  14 

4th  „  9 

5th  „  4 

6th  „  7 

7th  ,,  3 

„         8th  „  6  „ 

,,         9th  ,,  9  ,, 

„       10th  „  3  „ 

„        11th  „  3  „ 

12th  „  4 

The  symptoms  and  the  signs  are  similar  to 
those  already  described  as  being  present  in 
adults.  In  nearly  all  the  recorded  cases  re- 
tention of  urine  has  been  observed. 

Treatment. — If  careful  taxis  prove  unavailing, 
resort  will  be  had  to  operation,  which  is  carried 
out  as  in  adults.  In  young  children  a  "radical 
cure  "  is  generally  effected  by  the  simple  removal 
of  the  sac. 

Sudden  death  after  operation  without  evident 
or  sufficient  cause  has  been  noticed  by  several 
surgeons. 

Femoral  Hernia 

Femoral  or  Crural  Hernia  (merocele)  escapes 
from  the  abdomen  at  the  crural  ring,  passes 
down  the  crural  canal  and  emerges  upon  the 
thigh  through  the  saphenous  opening.  It  is 
only  very  rarely  congenital  in  origin. 

The  crural  ring  is  marked  on  the  abdominal 
aspect  by  a  slight  depression,  the  fovea  femoral  is, 
and  is  closed  by  a  specialised  portion  of  the  sub- 
peritoneal tissue,  containing  a  lymphatic  gland, 
knowii  as  the  "  septum  crurale "  of  Cloquet. 
The  ring  is  bounded  in  front  by  the  superficial 
and  deep  crural  arches,  behind  by  the  pubic 
bone  covered  by  the  pectineus  and  the  pectineal 
fascia,  to  the  outer  side  by  the  inner  partition  of 
the  crural  sheath  which  separates  the  ring  from 
the  external  iliac  vein,  to  the  inner  side  by 
Gimbernat's  ligament  and  tlie  other  fibrous 
structvu'cs  attached  to  the  ilio-pectineal  line. 

Tlie  epigastric  artery  is  placed  at  the  upj)er 
and  outer  portion  of  the  ring,  and  the  pubic 
branch  of  tliis  vessel  runs  transversely  inwards 
to  (iimbcmat's  ligament.  In  about  30  per 
cent  of  cases  the  obturatf)r  artery  arises  from 
the  epigastric  and  may  then  pass  down  on  the 
outer  side  of  the  ring  (54  per  cent),  directly 


aci-oss  the  ring  (37  per  cent),  or  on  the  fi-ont 
and  inner  side  of  the  ring  (9  per  cent). 

The  iipper  part  of  the  pectineal  fascia  is 
considerably  strengthened  by  a  tough  white 
band  of  dense  fibrous  tissue  running  along  the 
ilio-pectineal  line  ;  some  of  these  fibres  are  con- 
tinued into  Gimbernat's  ligament,  and  others 
pass  across  the  middle  line  and  meet  those  of 
the  opposite  side.  This  band  is  known  as 
Cooper's  ligament,  or  the  ligament  of  the  pubis. 

The  crural  canal  is  about  half  an  inch  in 
length.  In  front  of  it  the  upper  margin  of 
the  saphenous  opening  arches  inwards  to  join 
Poupart's  and  Gimbernat's  ligaments.  That 
portion  of  the  upper  edge  lying  internal  to  the 
femoral  vein  is  known  as  Hey's  ligament  or 
the  femoral  ligament. 

A  hernia  passing  along  the  canal  descends  at 
first  vertically,  but  on  reaching  the  saphenous 
opening  it  bulges  forwards,  and  afterwards 
tends  to  enlarge  in  an  upward  and  outward 
direction. 

The  coverings  of  a  femoral  hernia  are  skin, 
superficial  fascia,  cribriform  fascia,  the  femoral 
sheath,  the  septum  crurale  and  subperitoneal 
tissue,  and  the  peritoneum.  The  femoral  sheath 
and  the  septum  crurale  are  generally  blended 
into  one  firm  layer  described  by  Cooper  as  the 
"  fascia  propria." 

Femoral  hernia  is  more  common  in  the  female 
than  the  male,  probably  because  the  pelvis  is 
proportionately  wider  and  the  crural  ring  actu- 
ally larger  than  in  the  male.  The  symptoms 
of  the  rupture  are  similar  to  those  present  in 
cases  of  inguinal  hernia,  but  are  of  a  distinctly 
less  aggressive  type.  A  femoral  hernia  may 
pass  quite  unnoticed,  especially  in  stout  women, 
and  indeed  the  abdomen  may  be  opened  upon 
a  diagnosis  of  acute  obstruction  when  the 
symptoms  are  due  to  a  strangulated  femoral 
partial  enterocele  of  inconspicuous  size. 

Differential  Diagnosis.  —  The  diagnosis  of 
femoral  from  inguinal  hernia  has  already  been 
discussed.  The  other  conditions  simulating 
femoral  hernia  are — 

Adenitis. — A  single  enlarged  femoral  gland 
placed  over  the  saphenoiis  opening  may  very 
closelj^  simulate  an  irreducible  epiplocele.  Such 
a  gland  is  superficial,  movable  from  side  to  side, 
and  has  no  deep  attachment ;  in  all  these  points 
differing  from  a  rupture. 

Varix  of  the  Saphena  Vein. — A  varix  occupies 
almost  exactly  the  position  of  a  femoral  hernia, 
has  an  indistinct  impulse  on  coughing,  increases 
in  size  upon  standing,  and  is  reducible.  The 
venous  distension  will,  however,  reappear  on 
standing  if  pressure  be  kept  up  on  the  crural 
canal.  As  a  general  rule,  there  are  other  dila- 
tations of  the  veins  of  the  leg  and  thigli  on  the 
same  side. 

Hydrocele  of  a  hernial  sac. — This  may  very 
closely  simulate  a  hernia,  but  the  fluctuation 
and  possible   translucence  are  distinguishing 
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features.  A  distension  of  the  ilio-psoas  bursa 
may  form  a  swelling  resembling  very  closely 
in  contour  and  foel,  but  differing  in  position 
from,  a  hernial  protrusion. 

Psoas  abscess  appears  outside  the  femoral 
vessels.  There  is  an  impulse  on  coughing, 
and  fluctuation  between  the  iliac  and  femoral 
portions  can  generally  be  elicited. 

Hypertrophy  of  the  subperitoneal  fat  may 
result  in  the  presence  of  a  tumour  in  the 
crural  canal  and  at  the  saphenous  opening ; 
the  down  growth  of  this  mass  may  drag  into 
the  canal  a  small  protrusion  of  peritoneimi. 
The  condition  is  physically  identical  with  an 
irreducible  femoral  hernia,  but  the  history 
generally  shows  that  the  tumour  has  been 
very  slow  in  growth  and,  from  the  earliest 
beginnings,  irreducible. 

The  following  rare  varieties  of  femoral  hernia 
have  been  described  : — 

1.  Cloquet's  Hernia  (pectineal  hernia),  where 
the  hernia  lies  beneath  the  j^ectineal  fascia,  on 
the  pectineus  muscle. 

2.  Laugier^s  Hernia,  where  the  sac  is  pro- 
truded through  an  aperture  in  Gimbernat's 
ligament. 

3.  HesselbacNs  Hernia,  where  a  series  of 
diverticula  are  sent  off  from  the  sac  through 
the  openings  in  the  cribriform  fascia.  This 
form  was  described  in  1814  by  F.  C.  Hesselbach. 

4.  Cooper's  Hernia,  where  a  series  of  diverti- 
<;ida  are  sent  ofi"  from  the  sac  through  openings 
in  the  superficial  fascia. 

5.  External  Femoral  Hernia,  where  the  sac 
descends  between  the  femoral  artery  and  the 
a,nterior  superior  spine.  This  form  was  first 
•described  by  A.  K.  Hesselbach  in  1829,  but  is 
often  incorrectly  described  as  Partridge's  hernia. 

Cruro-properitoneal  Hernia  is  decidedly  rare. 
The  additional  sac  passes  inwards  towai'ds  the 
pelvis.  Cases  of  "reduction  in  mass"  have 
been  recorded  by  Farabccuf  and  others. 

Umbilical  Hernia 

Umbilical  Hernia  is  of  three  varieties — 

1.  Congenital  Hernia. 

2.  The  Hernia  of  Infants. 

3.  The  Hernia  of  Adults. 

1.  Congenital  Hernia. — At  the  beginning  of 
the  third  month  of  intra-uterine  life  the  viscera 
becomes  enclosed  in  the  abdominal  cavity  by  the 
growth  of  the  visceral  plates.  If  this  growth  is 
defective,  the  visceral  enclosure  is  more  or  less 
incomplete  and  a  "  hernia  "  results.  The  term 
"hernia,"  as  Malgaigne  suggests,  is  inappropri- 
<xte,  "for  we  are  not  concerned  with  viscera 
■escaped  from  a  cavity,  but  with  viscera  which 
have  never  entered  it." 

Three  classes  of  this  hernia  are  described — 

{a)  Where  the  gap  at  the  imibilicus  is  small ; 
hernia  of  the  root  of  the  cord. 

(l))  Where  the  gap  is  moderate  in  size  ;  saccu- 
lated hernia. 


(c)  Where  the  abdominal  wall  is  grossly  in- 
complete (eventration) ;  the  viscera  having  a 
thin  covering  derived  from  the  amnion. 

In  group  (a)  the  pressure  of  a  pad  and 
bandage  will  generally  effect  a  cure.  In  group 
(Ij)  operation  is  necessary.  The  cases  in  group 
((•)  are  of  merely  pathological  interest. 

2.  The  Umbilical  Hernia  of  Infants.  —  This 
j  form  arises  after  closure  of  the  abdominal  wall, 

and  is  due  to  a  yielding  of  the  umbilical  cicatrix. 
It  is  very  frequent  in  both  sexes,  appears  some 
weeks  or  months  after  birth,  and  is  probably 
due  to  intestinal  disorder.     Almost  without 

i  exception  the  cases  are  spontaneously  cured. 
It  is  only  necessary  to  apply  a  large  firm  pad 

I  and  bandage  to  prevent  protrusion  of  the  hernia 

\  when  the  infant  cries  or  strains. 

3.  lite  Umbilical  Hernia  of  Adults.  —  This 
form  of  hernia  develops  comparatively  late  in 
life,  and  is  not  concerned  with  the  variety'  just 
described.  It  is  exceedingly  rare  for  an  infantile 
luiibilical  hernia  to  remain  until  adult  age. 

If  the  anterior  abdominal  wall  be  examined 
from  behind,  and  the  peritoneum  be  removed, 
a  local  thickening  of  the  transversalis  fascia  in 
the  neighbourhood  of  the  umbilicus  will  be 
observed.  Interlacing  bundles  of  horizontal 
fibres  form  here  a  distinct  layer  known  as  the 
"  fascia  umbilicalis  "  or  the  "  fascia  of  Richet." 
The  extent  of  this  fascia  and  its  strength 
vary  within  considerable  limits.  Sachs,  who 
has  investigated  this  matter  with  conspicuous 
ability,  describes  three  varieties  as  occurring  : — 

(1)  A  dense  fascia  most  strongly  developed 
behind  the  umbilicus,  and  thinning  off  above 
and  below. 

j      (2)  A  fascia  of  similar  character  so  far  as  the 
[  upper  portion  is  concerned,  but  with  a  sharply- 
defined  concave  margin  below.     The  level  of 
this  margin  may  be  lower  than,  or  oj^posite  to, 
the  umbilicus. 

(3)  A  thinner  fascia  situated  entirely  above 
the  inubilicus. 

Between  the  fascia  of  Richet  and  tlie  linea 
alba  is  a  passage,  the  "canal  of  RicJict,"  which 
contains  fat,  the  ligamentum  teres  and  four  or 
five  small  para-umbilical  veins.  The  entrance 
to  the  canal  is  directed  upwards. 

In  the  second  and  third  varieties  of  the  fascia 
it  is  occasionally  noticed  that  small  peritoneal 
diverticula  are  present  at  the  lower  sharph^- 
defined  concave  margin.     These  pouches  may 
be  (juite  inconspicuous,  or  they  ma}'  pass  out- 
wards through  the  umbilicus.     Malgaigne  and 
i  others  have  looked  upon  these  diverticula  as 
j  congenital  in  origin,  but  accoi'ding  to  Sach:<, 
whose  observations  I  have  verified,  they  are 
never  seen  before  the  second  month  of  extra- 
uterine life.    When  present  they  may  be  con- 
sidered as  predisposing  to  the  onset  of  hernia. 
The  lower  portion  of  the  umbilical  scar  has 
I  been  shown  by  Herzog  to  be  denser  and  stronger 
1  than  the  upper.    The  umbilical  arteries  are  said 
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to  be  enveloped  in  a  firmer  and  more  fibrous 
sheathing  than  the  vein,  and  when  the  cica- 
tricial obliterative  process  ensues,  the  scar 
formed  around  them  is  correspondingly  more 
resistant  and  tougher  than  that  arovind  the 
thin-walled  vein. 

Kocher  has  described  two  forms  of  hernia 
occurring  at  the  umbilicus  in  adult  life :  an 
oblique,  which  descends  along  the  canal  of 
Richet,  lies  between  the  fascia  of  Kichet  and 
the  linea  alba,  and  escajjes  at  the  navel ;  and 
a  direct,  which  passes  immediately  outwards  at 
the  level  of  the  umbilicus.  So  far  as  I  am 
aware,  the  only  author  who  has  verified 
Kocher's  description  of  the  oblique  form  is 
Jaboulay,  and  that  only  in  a  single  case.  It 
was  taught  by  Petit,  Scarpa,  and  many  other 
surgeons,  that  an  umbilical  hernia  did  not 
escape  at  the  umbilicus,  but  through  an 
adjacent  opening,  either  above  or  below,  but 
more  commonly  above.  It  is  not  improbable 
that  some  of  the  examples  of  so-called  "um- 
bilical "  hernia  are  in  reality  cases  of  ventral 
hernia  through  the  linea  alba  (adombilical). 

Signs  and  tSyinjitoms. — This  form  of  rupture 
is  usually  the  prerogative  of  the  corpulent. 
Women,  especially  those  who  have  borne 
children,  ai-e  affected  far  more  frequently  than 
men. 

In  775  cases  collected  by  Macready,  566 
occurred  in  women,  and  209  in  men. 

The  rupture  appears  very  gradually,  and  may 
for  a  time  j^ass  unnoticed  ;  it  forms  at  first  a 
smooth,  globular,  painless  swelling.  AVith  in- 
creasing size  it  becomes  irregular  in  shape ; 
sulci  appear  and  divide  the  mass  into  lobules 
of  varied  size.  Such  depressions  are  due  to 
adhesions  of  the  contents  to  the  sac  wall. 
The  coverings  of  the  hernia  are  always  thin, 
but  increasing  distension  from  within  and  the 
chafing  of  clothes  upon  the  surface  may  cause 
them  to  ulcerate  and  very  occasionally  to  give 
way.  The  swelling,  when  large,  is  pendulous 
and  pedunculated.  The  umbilical  scar,  stretched 
and  considerably  altered  in  appearance,  is  seen 
usually  upon  the  lower  half  of  the  swelling. 
A  ruptui'e  of  even  moderate  duration  is  almost 
without  exception  irreducible.  The  omentum 
is  always  a  content  of  the  sac  and  generally 
lies  anteriorly  ;  this  fact  accounts  for  tlie  lobu- 
lated  iri'egular  feel  that  most  herniic  possess, 
and  for  the  frequency  of  the  irreducibility. 
The  sympt07ns  of  an  umbilical  hernia  are,  as 
Sir  Astley  Cooper  first  said,  more  pronounced 
than  in  any  other  common  variety  of  rupture. 
I'ain,  flatulence,  vomiting,  and  intestinal  irregu- 
larity are  certainly  more  frequent,  and  tender- 
ness of  the  hernia  is  decidedly  more  pronounced. 
Incarceration  is  oftener  seen  than  in  any  other 
rupture.  Strangulation  does  occur,  but  not  so 
frequently  as  is  generally  supposed  ;  when 
present,  it  is  genei'ally  the  outcome  of,  and  the 
final  event  in,  a  somcwliat  ])i'olonged  obstruction. 


Treatment.  —  In  the  early  stages,  when  the 
hernia  is  small  and  perhaps  reducible,  the  best 
support  is  obtained  from  a  broad,  sufficiently 
strong,  and  well-made  abdominal  belt  with  a  large 
round  shield  to  cover  the  umbilical  area.  If  the 
hernia  is  of  old  standing,  large  and  irreducible, 
a  truss  with  a  pad  of  chamois  leather  will  be 
needed.  The  circumference  of  the  bag  must 
consist  of  an  oval  plate,  and  the  bag  should  be 
made  of  a  depth  rather  less  than  that  of  the 
hernial  bulging,  so  that  a  very  slight  degree 
of  pressure  may  constantly  be  exerted  upon  the 
rupture.  In  addition,  careful  attention  must  be 
paid  to  the  diet,  and  the  patient,  if  inclined  to 
obesity,  should  endeavour  to  effect  a  redaction 
in  the  body  weight. 

But  an  umbilical  hernia,  however  rigidly  cared 
for,  is  a  constant  source  of  danger,  and  therefore, 
whenever  possible,  and  whenever  safe,  an  opera- 
tion should  be  advised.  The  general  condition 
of  those  who  suffer  from  this  form  of  hernia, 
however,  is  not  as  a  rule  veiy  satisfactory. 
They  are  persons  of  indolent  habit,  loose-bodied 
and  flabby,  and  they  do  not  readily  brook 
surgical  intervention.  If,  however,  there  is  no 
definite  hindrance,  it  is  probable  that  there  is 
more  security  in  operation  than  in  the  treatnjent 
by  trusses. 

Umbilical  herniai  are  especially  apt  to  become 
incarcerated,  and  the  mortality  of  operation  in 
times  of  stress  is,  as  we  have  seen,  considerable. 
The  cases  for  operation  miist  of  course  be 
selected  with  considerable  care,  but  when  so 
selected  there  is  no  reason  to  suppose  that 
the  mortality  is  unusually  large. 

Operation.  —  If  the  swelling  be  large,  two 
incisions  enclosing  an  ellipse  of  skin  will  be 
made,  and  the  superfluous  skin  removed.  On 
opening  the  sac  the  bowel  will  be  returned 
and  the  omentum  removed.  In  order  to  effect 
a  satisfactory  and  permanent  closure  of  the 
opening,  it  is  advisable  to  stitch  the  abdominal 
layers  up  separately. 

This  procedure  I  generally  carry  out  in  the 
following  manner.  The  peritoneum  is  first 
stitched  up  with  a  continuous  layer  of  catgut. 
The  inner  rounded  margin  of  the  rectus  sheath 
on  each  side  is  then  divided  for  the  whole  length 
of  the  wound  by  a  vertical  incision  midway 
between  the  anterior  and  posterior  surfaces,, 
until  the  muscular  fibres  are  reached.  Then 
the  posterior  part  of  the  sheath  is  stitched  to 
its  fellow  across  the  middle  Hue  by  a  series  of 
interrupted  silkworm -gut  sutures.  Similarly 
the  muscle-fibres  of  the  two  recti  are  stitched, 
and  afterwards  the  anterior  layers  of  the 
sheaths.  Finally,  the  skin  and  subcutaneous, 
tissues  are  closed  in  the  usual  manner.  Tiierc 
are  thus  five  layers  of  sutures,  and  four  of  the 
layers  are  biu-ied.  For  the  buried  stitches  I 
prefer  silkworm-gut,  which  can  be  effectively 
sterilised,  but  kangaroo  tendon  or  strong 
cln-omicised  catgut  answers  very  well. 
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There  can  be  no  doubt  that  recurrence  after 
operation  is  more  frequent  in  umbilical  hernia 
than  in  inguinal  or  femoral ;  and  for  this 
reason  it  is  always  a  wise  precaution  to  insist 
upon  the  subsequent  wearing  of  a  stoutly-built 
abdominal  belt. 

Ventral  Hernia 

The  term  ventral  hernia  is  held  to  include 
all  such  ruptures  of  the  abdominal  parietes 
as  do  not  appear  at  the  inguinal,  femoral,  or 
umbilical  apertures.  Any  portion  of  the  wall 
may  be  tlie  site  of  such  a  protrusion.  For 
purposes  of  description  the  following  A'arieties 
are  recognised  : — 

1.  Divarication  of  the  recti. 

2.  Ventral  hernia  in  the  linea  alba. 

.3.  Ventral  hernia  in  the  linea  semilunaris. 

4.  Ventral  hernia  following  traumatism. 

5.  Lumbar  hernia. 

(1)  Divarication  or  Diastasis  of  the  Recti. — 
In  children  it  is  not  infrequent  to  notice  a 
widening  and  a  thinning  of  the  linea  alba  above 
the  umbilicus.  On  crying  or  straining  a  semi- 
cylindrical  protrusion  occurs,  and  extends  from 
the  ensiform  cartilage  to  the  innbilicus.  Clini- 
cally the  condition  is  unimportant,  and  treatment 
is  not  necessary.  In  adults,  and  especially  in 
multipara,  the  separation  of  the  recti  occurs 
below  the  innbilicus.  The  fingers  can  be  readily 
passed  into  the  gap.  Rossetus  i-elates  a  case 
occurring  in  a  pregnant  woman,  in  which  the 
foetus  could  be  plainly  felt  in  the  hernial  mass. 

(2)  Ventral  hernia  in  the  Linea  Alba  may 
occiu-  above  or  below  the  umbilicus.  The 
former  is  generally  known  as  epigastric  hernia, 
and  occTU's  more  frequently  in  men  than  in 
women.  The  linea  alba  above  the  umbilicus  is 
about  3  mm.  in  width  and  consists  of  transverse 
fibres.  It  is  no  uncommon  experience  to  find 
that  these  fibres  are  decidedly  coarse  in  texture 
and  small  irregular  apertiires  or  spaces  are  left 
between  them.  Through  these  a  protrusion  of 
subperitoneal  fat  occurs,  forming  a  rounded 
nodule  readily  felt  on  palpation.  Such  a  mass 
may  increase  considerably  in  size  and  eventually 
drag  outwards  a  peritoneal  pouch,  which  may 
foi'm  a  hernial  sac,  containing  omentum,  in- 
testine, or  both.  Very  rarely  the  stomach  has 
been  recognised  as  a  hernial  content. 

These  ruptures  are  chiefly  remarkable  for  the 
per,sistent  symptoms  they  induce.  Dyspepsia, 
sickness,  colic,  and  general  intestinal  discomfort 
are  freqiiently  complained  of,  and  in  not  a  few 
cases  their  cause  may  be  overlooked  or  ignored. 
The  treatment  by  operation  should,  if  possible, 
be  the  routine  procedure. 

Below  the  innbilicus  a  ventral  hernia,  apart 
from  those  varieties  to  be  mentioned,  is  very 
exceptional. 

(3)  Ventral  hernia  in  the  Linea  Semilunaris. 
— A  direct    inguinal   hernia    is    in  reality  a 


hernia  at  the  linea  spigelii.  Apart  from  this 
form  examples  are  rare.  The  majority  of  re- 
corded cases  have  occurred  below  the  umbilicus, 
and  Molliere  (whose  name  is  attached  to  this 
rupture  by  French  writers)  suggested  that  the 
fold  of  Douglas  determines  the  point  of  exit  of 
the  protrusion. 

A  very  curious  feature  of  hernite  in  this 
situation  has  been  described  by  Monro,  Teale, 
and  others.  The  hernial  sac  may  enter  the 
abdominal  wall  without  passing  through  it,  and 
consequently  there  is  no  manifest  swelling  on 
the  body  surface.  The  term  "  Masked  Hernia  " 
has  been  applied  to  this  condition. 

(4)  Ventral  hernia  following  traumatism  may 
be  found  at  any  portion  of  the  abdominal  wall. 
Guthrie  describes  many  cases  occurring  during 
the  Peninsular  War  as  the  result  of  blows 
inflicted  on  the  abdominal  parietes.  Any  of 
the  numerous  operations  practised  upon  the 
abdominal  contents  may  leave  a  permanent 
weakness  in  the  scar,  which  gradually  yields 
under  pressure  from  within.  Cicatricial  tissue 
is  not  suited  to  withstand  pressure.  Such 
hernia;  can  be  almost  entirely  obviated  by 
careful  suturing,  layer  by  layer,  of  the  divided 
structures.  Wherever  possible,  muscle  -  fibres 
j  should  be  separated  in  the  direction  of  their 
length  rather  than  cut.  Mr.  Howse  first  intro- 
duced this  most  important  principle  into  surgical 
methods  in  performing  gastrostomy,  and  Mac- 
Burney  and  others  have  carried  out  the  same 
idea  in  operating  upon  the  appendix.  In  every 
abdominal  operation  much  can  be  done  in  this 
way  to  preserve  intact  the  muscular  structure. 

The  Ijest  treatment  in  the  majority  of  cases 
consists  in  the  use  of  appropriate  specially- 
designed  belts.  An  operation  for  the  cure  of 
such  hernia  is  not  attended  with  a  large  measure 
of  success,  and  should  only  be  employed  in  very 
favourable  cases. 

I 

'  LuMBAK  Hernia 

This  form  of  hernia  is  rare,  less  than  fifty 
examples  being  recorded.  In  more  than  half  of 
these  no  mention  is  made  of  the  precise  point  of 
exit. 

In  the  lumbar  region  are  two  triangles,  the 
triangle  of  Petit  and  the  triangle  of  (iriinfeldt, 
or  the  "upper"  and  "lower"  lumbar  triangles. 
The  former  is  bounded  by  the  anterior  edge  of 
the  latissimus  dorsi,  the  posterior  edge  of  the 
external  oblique,  and,  at  the  base,  by  the  iliac 
crest.  It  is  present  in  about  25  per  cent  of 
children  and  75  per  cent  of  adults.  The  latter 
is  bound  by  the  twelfth  rib  and  the  serratus 
posticus  inferior  above,  the  internal  oblique 
below  and  in  front,  and  the  outer  edge  of  the 
quadratus  lumborum  below  and  behind.  The 
floor  of  the  triangle  of  Petit  is  formed  by  a 
stout  fascia  covering  the  internal  oblique,  and 
beneath  this  by  the  aponeurosis  of  the  trans- 
versalis.     The  upper  triangle  is  roofed  in  by 
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the  latissimus  dorsi,  and  in  the  floor  lies  the 
lumbar  aponeurosis  alone ;  it  is  probably  the 
weakest  area  in  the  lumbar  region. 

The  triangle  of  Petit  is  the  most  usvial  point 
of  exit  of  a  rupture,  being  so  mentioned  in 
eleven  cases ;  in  three  cases  certainly,  possibly 
in  four,  the  hernia  has  passed  through  Grlin- 
feldt's  triangle.  In  the  remaining  cases  the 
distribution  has  been  quite  irregular.  As  causes 
of  the  hernia  may  be  mentioned  traumatism, 
abscess  formation,  congenital  defect  of  the 
muscles,  and  the  presence  of  lipomatous  masses 
derived  from  the  subperitoneal  tissue,  which  in 
their  outward  bulging  drag  small  peritoneal 
pouches  witii  them. 

The  hernia  is  rather  more  frequent  in  men 
than  in  women,  and  on  the  left  side  rather  than 
on  the  right.  The  symptoms  and  signs  are 
those  of  an  ordinary  hernia.  The  swelling  is 
soft  and  globular  and  generally  reducible.  In 
a  few  cases  strangulation  has  necessitated 
operation.  It  has  been  observed  on  dissection 
that  the  sac  has  returned  with  the  contents 
when  taxis  was  applied.  The  conditions  for 
which  hernia  may  be  mistaken  are  abscess, 
hernia  of  muscle,  sarcoma,  lipoma,  and  htema- 
toma. 

Treatment  can  l^e  carried  out  by  means  of  an 
abdominal  belt,  by  the  wearing  of  a  specially 
made  truss,  taking  its  fixed  point  from  the 
opposite  hip,  or  by  operation.  The  latter  has 
been  practised  by  Owen,  Coze,  Giordano,  and 
Zucker. 

Obturator  Hernia 

An  obturator  hernia  escapes  from  the  pelvis 
at  the  opening  for  the  obturator  vessels  and 
nerves.  On  the  under  surface  of  the  horizontal 
ramus  of  the  pubes  is  a  groove  which  passes 
from  behind,  downwards,  forwards  and  inwards, 
and  according  to  Vinson  has  a  length  of  2  cm. 
Along  this  groove  the  bowel  or  other  viscus 
passes,  carrying  before  it  the  peritoneum,  the 
subperitoneal  tissue  and  the  pelvic  fascia.  In 
its  onward  course  tlie  hernia  may  pass  between 
the  obturator  membrane  and  the  obturator 
externus,  above  the  obtiu'ator  externus,  or  be- 
neath that  upper  slip  which  is  occasionally 
separated  from  the  body  of  the  miiscle  by  the 
passage  of  one  or  both  divisions  of  the  obturator 
nerve.  The  obturator  nerve  is  generally  found 
on  the  outer  side  of  the  sac  and  the  artery 
behind,  or  behind  and  to  the  outer  side.  The 
most  usual  content  of  the  sac  is  the  small 
intestine  ;  but  the  ovary,  Fallopian  tube,  uterus, 
and  bladder  liave  all  been  found  therein. 

Symptoms  and  Signs. — I'he  majority  of  the 
recorded  cases  have  been  recognised  only  after 
the  onset  of  symptoms  of  acute  intestinal  ob- 
struction. When  a  tumour  is  present  it  is 
most  readily  felt  from  the  inner  side  of  the 
thigh  behind  the  adductor  longus,  when  the 
limb  is  flexed,  rotated  outwards  and  adducted. 


A  fulness  in  Scarpa's  triangle  may  readily  escape 
detection,  especially  in  women,  in  whom  this 
variety  of  hernia  is  very  much  more  frequent 
than  in  men.  In  some  cases  the  passage  of 
intestine  through  the  canal  may  be  felt  on 
rectal  or  vaginal  examination.  In  one  patient, 
examined  by  Macready,  the  finger,  when  made 
to  sweep  round  the  margin  of  the  obturator 
foramen,  was  stopped  by  a  firm  cord,  about  the 
thickness  of  the  thumb,  which  could  be  felt  to 
enter  the  obturator  canal.  Pain  may  be  elicited 
by  making  tense  the  obturator  externus  muscle. 
Disorders  of  sensation  along  the  course  of  the 
obturator  nerve  are  met  with  in  about  half  the 
cases.  There  may  be  pain  or  numbness  along 
the  inner  side  of  the  thigh  or  in  the  groin,  the 
hip,  or  the  leg.  This  symptom  of  obturator 
neuralgia,  generally  called  the  "  Howship- 
Romherg "  symptom,  even  when  present,  has 
been  frequently  misunderstood,  and  may  indeed 
be  produced  by  other  conditions  than  obturator 
hernia. 

Treatment. — The  mortality  of  strangulated 
obturator  hernia  is  85  per  cent.  If  a  hernia 
were  diagnosed  it  would  be  almost  impossible 
to  adapt  an  effective  truss.  There  is,  therefore, 
every  reason  to  urge  that  in  all  cases  operative 
measures  should  be  practised.  The  sac  can  be 
exposed  by  an  incision  parallel  to  the  femoral 
vein  and  about  1  inch  internal  to  it.  The 
interval  between  the  pectineus  and  the  adductor 
longus  is  sought  and  the  muscles  separated  or 
the  former  divided.  Hsemorrhage,  copious  in 
quantity  and  difficult  to  conti'ol,  has  resulted 
from  blindly  incising  the  obturator  membrane. 
In  order  to  avoid  this  the  structures  sht)uld  be 
exposed,  and  this  procedure  will  be  facilitated 
by  the  adoption  of  the  Trendelenburg  position 
and  the  abduction  of  the  thigh  on  the  affected 
side.  In  certain  cases  the  reduction  of  the 
hernia  through  a  median  abdominal  incision 
may  be  advisable. 

Other  varieties  of  hernia,  such  as  ischiatie, 
pudic,  pudendal,  etc.,  are  so  rare  that  no 
description  of  them  is  required  in  this  place. 

Hernia  op  Special  Viscera 

There  are  some  forms  of  hernia  which  derive 
their  chief  importance  and  certain  of  their 
intrinsic  signs  and  symptoms  from  the  inclusion 
of  special  viscera,  such  as  the  bladder,  the 
ovary,  and  the  vermiform  appendix.  These 
require,  therefore,  individual  mention. 

Hernia  of  the  Bladder. — The  frequency  of 
bladder  implication  has  been  very  differently 
estimated  by  various  observers.  As  a  rule  it 
may  be  assumed  that  those  operations  wherein 
an  opening  up  of  the  inguinal  canal  is  practised 
are  the  most  likely  to  reveal  the  bladder 
descent. 

In  2543  operations  for  hernia  tabulated  by 
me  in  my  "  Arris  and  Gale"  Lectures  for  1900, 
there  were  twenty-three  cases  of  bladder  hernia, 
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giving  approximately  1  per  cent.  Broadly 
speaking,  it  may  be  affirmed  that  this  hernia  is 
a  disease  of  the  aged  and  enfeebled.  Only  five 
cases  are  recorded  as  having  occurred  in 
children. 

A  hernia  of  the  bladder  may  be  present  in 
the  inguinal,  femoral,  perineal,  obturator,  and 
ventral  forms  of  hernia.  The  inguinal  is  the 
most  frequent,  forming  more  than  90  per  cent 
of  the  recorded  examples. 

Varieties  of  Cystocele. — Three  varieties  of 
cystocele  are  recognised  : — 

1.  Intra  -peritoneal. — An  ordinary  oblique 
inguinal   hernia  is  present ;   into  the  sac  a 


Fig.  11. — Tlu' tliret!  varieties  of  cystocele.    A.  Extra-peritoneal: 
B.  Para-peritoneal ;  C.  Iiitra-peritoiieal. 


portion  of  the  bladder,  completely  covered  by 
2jeritOHeum,  descends,  the  portion  of  the  viscus 
implicated  being  the  ujaper  part  of  the  posterior 
surface. 

2.  Para -peritoneal. — The  inguinal  hernia 
may  be  oblique  or  direct.  On  the  inner  side  of 
the  sac  lies  the  bladder,  in  such  manner  that 


Fig.  12. — Vesical  hernia.  Sir  Astley  Cooper's  case.  The  bladder 
is  covered  by  peritoneum  except  at  the  inner  and  posterior 
part.  Para-peritoneal  form.  (Guy's  Hospital  Museum,  No. 
1170.) 

the  peritoneum  of  the  inner  wall  of  the  sac  is 
the  serous  covering  of  the  outer  wall  of  the 
bladder.    The  rest  of  the  bladder  outside  the 


abdomen  has  no  peritoneal  coating.  The  viscus, 
therefore,  is  not  a  content  of  the  sac,  but 
projects  into  it.  This  form  is  the  most 
frequent. 

3.  Extra-peritoneal  Cystocele. — This  form  is 
rare.  The  bladder  uncovered  by  peritoneum 
escapes  from  the  abdomen  on  the  inner  side  of 
the  deep  epigastric  artery  ;  the  hernia,  that  is 
to  say,  is  of  the  direct  form. 

The  bladder  may  generally  be  recognised  by 
the  copious  deposit  of  fat  which  surrounds  it. 
In  a  very  large  number  of  cases  the  bladder 
has  been  wounded,  being  mistaken  for  the  sac, 
a  second  sac,  a  cyst,  or  a  lipoma. 

Symptoms  and  Signs. — Very  few  cases  of 
hernia  of  the  bladder  have  been  diagnosed 
before  operation.  When,  however,  a  large 
portion  of  the  bladder  is  implicated  (the 
whole  bladder,  including  the  prostate,  has 
been  twice  herniated)  the  symptoms  are 
unmistakable.  In  such  a  case  the  signs 
are  those  of  a  hernia  which  at  times  con- 
tains fluid.  The  tumour  is  rounded,  smooth, 
■  soft,  fluctuating ;  the  fluid  is  capable  of 
reduction,  and  a  desire  to  urinate  is  then 
created.  The  size  of  the  hernia  is  subject  both 
to  rapid  and  to  considerable  alteration.  The 
functional  characteristics  are  striking.  The 
chief  of  these  is  the  "  miction  en  deux  temps," 
the  divided  micturition.  A  patient  so  affected 
voids  urine  and  empties  the  portion  of  the 
bladder  in  the  pelvis.  Then,  on  pressure 
being  applied  to  the  hernia,  the  urine  it  contains 
is  returned  within  the  pelvic  portion  of  the 
bladder  and  thence  passes  by  the  urethra. 
Micturition  is  in  two  stages  and  is  associated 
with  a  simultaneous  lessening  of  the  hernial 
swelling.  If  the  bladder,  after  being  naturally- 
emptied,  is  filled  by  the  injection  of  lotion,  the 
fluid  will  pass  through  the  canal  and  distend 
the  hernial  tumour. 

T'reatment.  —  In  operating  upon  all  hernise, 
especial  attention  should  be  paid  to  any  thick- 
ening of  the  inner  side  of  the  neck  of  the  sac, 
and  more  particularly  to  a  deposit  of  fat  in  this 
situation,  for  by  such  signs  is  the  presence  of 
the  bladder  indicated.  If  the  bladder  be 
wounded,  the  wound  should  be  stitched  by  a 
double  layer  of  sutures  and  may  then  be  safely 
reduced,  and  the  operation  completed  in  the 
usual  manner. 

As  a  truss  cannot  be  safely  worn  in  cases  of 
cystocele,  an  operation  should  be  resorted  to 
whenever  possible. 

The  accompanying  table  gives,  at  a  glance, 
the  chief  features  of  the  recorded  examples  of 
bladder  hernia. 


[Table 
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death.) 


Hernia  of  the  Bladder 
Total  recorded  cases,  171 

'Cystocele  diagnosed  ;  no  operation  . 

(In  three  of  these,  diagnosis  was  confirmed  after 
■Cystocele  diagnosed ;  operation 
Bladder  wounded  (resection) 
Bladder  not  wounded 
■Cystocele  found  ;  after  wrong  diagnosis 

(3  diagnosed  as  abscess  ;  1  as  sarcocele.) 
Cystocele,  first  discovered  at  operation 
Bladder  recognised  and  not  wounded 
„       wounded  and  recognised 
As  follows  : — 

Wounded  accidentally,  though  recognised 
Unexpectedly  wounded 
Intentionally  incised  . 

Being  mistaken  for — 
The  sac 
A  second  sac 
Tumour 
Cyst 

Omentum  . 
Lipoma 

Not  mentioned 
Incised  for  diagnostic  purposes 
,,      to  confirm  diagnosis  . 
Cystocele,  first  recognised  after  operation  because  of 
Wound  not  noticed  at  operation 
Supposed  to  be  sac 

„  „    second  sac 

„  „    lipoma  . 

'Cystocele,  found  post-mortem 

'  Bladder  wounded  and  recognised 
The  cases  were  dealt  with  as  follows  :  — 


3 
8 

•4 

1  23 
2 
2 
3 


wounding  of  bladder 


11 

5/ 


49 
58 

2\ 

26 
23 


13  cases. 
6  cases. 

4  cases. 
107  cases. 


581 


22  cases. 


19  cases. 


58 


Result. 

No. 
of  cases. 

HealinK  without 
Fistula. 

Fistula. 

Death. 

Bladder  sini])ly  left  open  ..... 

,,      stitched  to  skin  ..... 

,,      drained  by  tube  ..... 

,,      ligatured  ...... 

Fastened  in  ordinary  snprapu1:)ic  incision,  made 
for  the  jiurpose  ...... 

Suture  of  Bladder — simple  ..... 

,,              ,,         double  layer  .... 

,>              ,,         triple  layer  .... 

Suture  ;  no  details  

2 
4 
1 

3 

1 
10 
15 
12 
10 

0 
0 
0 
0 

0 
5 
13 
6 

' 

2 
3 
0 
1 

0 
2 
2 
5 
5 

0 
1 

1 
2 

1 
3 
0 
1 
1 

58 

28 

20 

10 

Hernia  of  the  Ovary. — Hernia  of  the  ovary 
is  very  much  more  commonly  inguinal  than 
femoral,  and  congenital  than  acqtiired.  Most 
of  the  cases  are  seen  in  infants,  and  the  con- 
dition may  then  be  bilateral,  and  be  associated 
with  malformations  of  the  uterus,  or  the  Fal- 
lopian tubes.  In  infants  the  condition  may  be 
only  a  temporary  one,  the  ovary  retiring  spon- 
taneously within  the  abdomen  as  tiie  child  grows. 
But  at  all  ages  irreducibility  may  be  met  with. 


According  to  Macready,  48-6  per  cent  are  re- 
ducible in  children  and  only  15-3  per  cent  in 
adults. 

Symptoms  and  Signs. — In  children  the  ovary 
may  be  felt  in  the  inguinal  canal  or  beyond  the 
external  abdominal  ring  as  a  small,  oval,  solid 
body,  freely  movable  when  pressed  upon,  and 
attached  at  its  upper  end  by  a  thin  cord  which 
enters  the  abdomen. 

In  the  adult  the  physical  signs  resemble  those 
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given  by  an  adherent  pellet  of  omentum.  Oc- 
casionally movement  may  be  transmitted  to  the 
ovary  by  traction  upon  the  uterus  through  the 
vagina.  If  the  patient  menstruates  (which  is 
not  always  the  case),  the  ovary  will  be  recog- 
nised as  being  swollen  aud  tender  at  each  period. 

Examples  of  herniated  cystic  ovary  and 
parovarian  cyst  have  been  recorded.  {See 
"  Ovaries.") 

Treatment, —  An  operation  is  nearly  always 
desirable.  The  ovary  when  healthy  should  be 
reduced  if  possible.  If  firmly  adherent  or 
altered  by  pathological  processes  removal  will 
be  necessary. 

Congenital  Hernia  of  the  Cecum  and  of 
THE  Sigmoid  Flexure. — The  cfccum  on  the  right 
side  and  the  sigmoid  flexure  on  the  left  are 
occasionally  present  in  "  congenital  "  sacs.  It 
has  been  shown  that  under  such  circumstances 
the  visceral  descent  is  the  result  of  the  action 
of  the  gubernaculum.  Above  the  testis  the 
smooth  muscular  fibi'es  of  the  gubernaculum  are 
continued  upwards  with  the  vessels  of  the  testis 
and  the  vas  deferens,  in  a  peritoneal  fold  to 
which  Lockwood  has  given  the  name  "  Plica 
vascularis."  The  ultimate  attachment  of  these 
fibres  is  to  the  peritoneum  lining  the  posterior 
abdominal  wall.  In  these  forms  of  hernia  the 
unduly  exaggerated  action  of  the  gubernaculum 
results  in  the  di'agging  down  bodily  of  the  peri- 
toneum to  which  the  fibres  are  attached.  There 
is,  as  it  were,  a  sort  of  "landslip."  The  caecum 
or  the  sigmoid  flexure  will  then  bear  to  the  sac 
the  same  relation  as  to  the  parietal  peritoneum 
before  the  descent  began,  for  what  was  previ- 
ously parietal  peritoneum  is  now  the  sac,  and 
the  mutual  relationship  of  viscus  and  serous 
membrane  is  unaltered. 

Traces  of  the  gubernaculum  (the  "natural 
fleshy  adhesions "  of  Scarpa)  have  been  dis- 
covered in  the  wall  of  the  sac. 

Treatment. — In  the  operative  treatment  of 
these  cases  the  removal  of  the  whole  sac  is,  of 
course,  out  of  the  question.  The  peritoneum 
should  be  removed  up  to  within  an  inch  of  the 
attachment  of  the  viscus  to  the  sac,  the  cut 
edges  of  the  membrane  stitched  with  a  continu- 
ous suture  of  fine  catgut,  and  the  curtailed  sac 
and  its  contents  bodily  returned. 

Acquired  Hernia  of  the  Cecum. — An  ac- 
quired hernia  of  the  caecum  is  most  frequently 
of  the  right  inguinal  variety,  but  right  femoral, 
and  left  inguinal  and  femoral,  are  also  met  with. 
There  has  been  much  needless  discussion  as  to 
the  peritoneal  coverings  of  the  caecum  when 
involved  in  a  hernia.  It  may  be  emphatically 
stated  that  there  is  no  difference  in  the  be- 
haviour of  the  caecum  in  this  respect  from  that 
of  any  other  viscus.  The  peritoneal  covering 
of  the  caecum  and  ascending  colon  varies  within 
very  wide  limits.  In  some  examples,  though 
very  few,  the  caecum  may  have  no  coating  of 
serous  membrane  on  its  posterior  surface.  lu 


others,  the  caecum  and  the  whole  of  the  ascend- 
ing colon  may  be  included  within  the  layers  of 
a  mesentery  continuous  with  that  of  the  small 
intestine.  Between  these  two  extremes  any 
condition  may  be  met  with,  but  in  the  great 
majority  of  cases,  at  least  95  per  cent,  the 
caecum  and  a  small  portion  of  the  ascending 
colon  are  completely  clad  with  peritoneum. 

Whatever  the  condition  of  the  caecum  may  be 
when  within  the  abdomen,  such  will  its  con- 
dition be  when  descended  into  a  hernia.  If  the 
serous  covering  be  absent  in  the  abdomen,  it 
will  be  absent  in  the  hernia ;  if  complete  within 
the  abdomen,  it  will  be  complete  within  the 
hernia. 

Hernia  of  the  Appendix  Vermiformis. — 
Hernia  of  the  appendix  derives  its  chief  interest 
from  the  fact  that  inflammation,  recurring  from 
time  to  time,  and  possibly  going  on  to  suppura- 
tion or  gangrene,  may  occur  in  the  hernial  sac. 
The  implication  of  the  little  process  in  the 
hernia  may  lead  to  its  strangulation  or  to  an 
attack  of  appendicitis  ;  or,  it  has  been  suggested, 
the  occurrence  of  inflammation  with  the  attend- 
ant swelling  and  stiffening  of  the  process  may 
be  primarily  responsible  for  the  hernial  descent. 

The  appendix  may  be  alone  in  the  sac,  or  be 
associated  with  the  caecum  or  with  other  viscera. 
It  may  be  normal  in  appearance,  and  reducible  ; 
it  may  be  bulky  from  the  deposit  of  fat,  dis- 
tended into  a  cyst,  or  shrivelled  and  irreducible. 

So  far  as  the  treatment  of  the  condition  is 
concerned,  it  is  probably  safer  in  all  cases  to 
remove  the  appendix.  This  can  generally  be 
effected  through  the  incision  made  for  the  treat- 
ment of  the  hernia,  but  in  certain  cases  a  second 
incision  over  the  caecum  may  be  desirable. 

The  Treatment  of  Hernia 

The  treatment  of  hernia  is  either  2xdliative 
or  operative. 

Palliative  Treatment  consists  in  the  wear- 
ing of  mechanical  appliances,  specially  fashioned 
for  each  separate  form  of  rupture,  known  as  ti-usses. 

A  truss  should  fulfil  two  essential  conditions  : 
it  should  retain  the  hernia  completely  under  all 
circumstances,  and  it  should  be  perfectly  com- 
fortable. 

Inguinal  and  femoral  trusses  consist  of  a  belt, 
containing  a  steel  spring  encircling  the  body  and 
a  pad,  by  means  of  which  the  force  of  the  spring 
is  applied  to  the  point  of  exit  of  the  rupture. 
Steel  is  better  than  any  other  metal,  but  is  not 
wholly  satisfactory.  The  secretion  of  the  skin 
causes  the  spring  to  rust,  and,  after  some  time, 
to  snap.  No  other  material,  however,  is  so  satis- 
factory either  in  this  or  other  respects.  The 
pad  is  best  made  of  cork  covered  with  a  layer  or 
two  of  flannel.  The  truss  throughout  is  covered 
on  the  external  surface  by  leather  or  calf-skin, 
and  on  the  inner  side  by  chamois  leather. 

A  patient,  when  measured  for  a  truss,  should 
be  lying  down.    A  tape  is  then  carried  round 
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the  body  from  the  base  of  tlie  sacrum  behind, 
between  the  crest  of  the  ilium  and  the  upper 
border  of  the  great  trochanter  laterally,  and  just 
above  the  symphysis  pubis  in  front.  The 
number  of  inches,  in  this  measurement,  in- 
dicates the  size  of  the  truss. 

A  truss  should  be  applied  by  the  surgeon. 
The  leaving  of  this  matter  in  the  hands  of  in- 
strument-makers has  led  to  nmch  irregular 
practice,  and  to  the  introduction  of  many 
"special"  or  "  patent "  trusses  which  are,  with 
scarcely  one  exception,  worthless,  or  positively 
harmful.  A  truss  is  as  surely  a  surgical  instru- 
ment as  a  splint,  and  requires  at  least  equal 
care  and  skill  in  the  application. 

Inguinal  Trusses. —  1.  Fm^  Bubonocele. — A 
single  truss  should  be  of  the  exact  size,  obtained 
by  measurement  in  the  manner  just  mentioned  ; 
a  double  truss  should  be  a  size  (that  is,  one 


Fii  :.  13. — Inguinal  truss  to  sliow  tlie  shape  of  the  pad. 


inch)  larger,  for  its  coverings  are  thicker  and 
there  is  not  the  same  adaptability  as  is  afforded, 
in  the  single  truss,  by  the  strap.  The  inner 
end  of  the  pad  should  be  at  the  outer  border  of 
the  rectus,  and  above  {not  on)  the  pubes.  The 
truss  should  lie  in  the  hollow  just  below  the 
iliac  crest,  and  should  fit  snugly  and  firmly. 
The  commonest  of  all  faults  is  to  find  a  truss 
which  is  too  large  for  the  patient. 

After  placing  the  belt  of  the  truss  in  position, 
the  cross-strap  should  be  first  fixed,  and  then 


ViQ.  14.— Femoral  truss  to  show  the  sliape  of  the  pail  ami  the 
forward  attachment  of  the  uuder-strap. 


the  under-strap,  which  is  carried  round  in  the 
fold  of  the  buttock  from  the  shoulder  of  the 
truss  to  the  bottom  stud  on  the  pad. 


2.  For  Scrotal  Hernia. — The  ordinary  pad  is 
not  sufficient,  as  a  rule,  to  retain  a  rupture 
which  has  descended  into  the  scrotum ;  it  must 
be  made  fuller  and  more  bulkj',  and  of  such  a 


Fig.  1.0. — Rat-tailed  tru.ss. 


shape  that  the  surface  next  the  skin  looks 
rather  more  in  an  upward  direction.  The  soft 
part  of  the  pad  should  also  be  prolonged  down- 
wards into  a  tail  or  nnder-strap  which  can  be 
attached  to  a  fixed  buckle  or  hook  in  front  of 
the  shoulder  of  the  truss.  The  double  object  of 
exerting  pressure  on  the  inguinal  canal  (by  the 
pad)  and  on  the  external  ring  (by  the  under- 
strap)  is  effected  by  this  truss,  which  is  known 
as  the  rat-tailed  truss. 

3.  For  direct  hernia  a  rat -tailed  truss  or  a 
modification  known  as  the  "  forked -tongue 
truss  "  is  employed.  In  this  latter  the  pad  is 
carried  inwards  to  the  middle  line  and  termin- 
ates in  the  strap  which  is  fixed  to  the  belt  of 
the  truss  in  front  of  the  shoulder  of  the  opposite 
side. 

Double  trusses  should  be  made  the  same  on 
both  sides,  double  rat- tailed,  double  forked- 
tongue,  or  double  ordinary,  as  the  need  may 
be.  A  truss  whose  two  sides  are  dissimilar  is 
rarely  satisfactory. 

Femoral  Trusses. — The  same  measurement 
is  used  as  in  the  case  of  inguinal  hernia.  The 
pad  of  a  femoral  truss  is  rather  smaller  than 
that  of  an  inguinal,  and  is  prolonged  a  little 
downwards  to  cover  the  femoral  canal.  The 
under-sti'ap  is  attached  to  the  truss  well  in  front 
of  the  shoulder,  so  that  when  made  tight  it 
tilts  the  pad  and  causes  increased  pressure  to 
be  made  on  tlie  femoral  ring,  which  is  normally 
almost  horizontal  when  the  body  is  erect. 

The  pad  should  be  kept  well  outside  the 
pubic  spine  and  should  not  be  allowed,  as  it 
often  is,  to  over-ride  that  bony  prominence.  If 
the  hernia  is  large  and  the  pad  has  to  be 
increased  considerably  in  size  in  order  to  make 
effective  pressure,  a  belt  must  be  added  to 
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encircle  the  thigh.  If  an  inguinal  hernia  is 
present  on  the  same  side,  the  femoral  pad  can 
be  prolonged  upwards  and  inwards  to  cover  the 
canal  and  ring. 

Operative  Treatment. — Since  the  introduc- 
tion of  modern  methods  into  surgery  the 
number  of  cases  submitted  to  operation  has, 
very  properly,  increased  considerably.  Prob- 
ably, however,  the  question  of  the  propriety  of 
interference  will  remain  for  some  time  largely  a 
matter  of  the  personal  choice  of  the  surgeon. 
There  are  some  surgeons  who  look  upon  most 
examples  of  hernia  as  legitimate  cases  for  the 
"  radical "  cure,  while  others,  carefully  selecting 
their  cases,  have,  by  growth  of  experience,  been 
led  to  believe  that  very  few  patients  are  really 
cured  by  operation,  and  they  have  in  conse- 
quence restricted  the  treatment  by  operation  to 
examples  of  congenital  hernia.  There  are  two 
points  which  should  be  considered  before 
attempting  any  decision  in  the  matter.  The 
first  is  that,  as  shown  by  Macready  and  others, 
36"1  per  cent  of  cases  of  hernia,  at  first  single, 
become,  after  the  lapse  of  weeks,  months, 
or  years,  bilateral.  The  second  is  that  the 
recurrence  of  a  hernia  after  radical  cure  is,  un- 
happily, far  more  frequent  than  is  generally 
conceded. 

The  results  of  Halsted  and  Bassini  are  the 
best  so  far  recorded,  but,  allowing  for  the 
varying  experience  of  all  surgeons,  one  may 
state  the  likelihood  of  return  as  approximately 
10  to  15  per  cent  of  all  the  cases  submitted  to 
operation. 

There  are  certain  cases  which,  in  the  absence 
of  urgent  or  striking  reasons  to  the  contrary, 
should  be  invariably  submitted  to  the  "  radical 
cure."    Such  are — 

1.  Cases  of  uncontrollable  or  irreducible 
hernise,  where  treatment  by  trusses  is  either 
inapplicable  or  has  proved  unavailing. 

2.  Cases  occurring  in  young  men,  otherwise 
healthy  and  sound,  desirous  of  entering  the 
services. 

3.  Cases  of  strangulated  hernia  in  which  the 
gut  has  been  reduced. 

On  the  other  hand,  there  are  instances  in 
which  an  operation  is  rigidly  excluded.  These 
are — 

1.  In  the  old,  very  feeble,  cachectic  or  broken 
down,  who  are  unalale  to  tolerate  any  surgical 
treatment. 

2.  In  young  children,  except  in  cases  of 
strangulation. 

3.  In  enormous  hernise,  where  a  shrunken 
abdomen  has  resulted  from  the  steady  and 
progressive  hernial  enlargement. 

4.  In  those  cases  where  an  inherited  and 
extensive  weakness  of  the  abdominal  muscles  is 
the  chief  factor  in  determining  the  occurrence  of 
the  rupture. 

Between  these  two  groups,  however,  the 
majority  of  cases  occur,  and  it  is  in  dealing 
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with  them  that  the  surgeon  must  exercise  his 
discretion.  My  own  feeling  is  that  within 
reasonable  age  limits  in  healthy  subjects,  say 
from  ten  to  fifty  years,  I  should  certainly  advise 
treatment  by  operation  in  the  very  great 
majority  of  patients.  If  the  patient  is  in  good 
condition,  if  the  rupture  is  of  only  moderate 
size,  and  if  a  complete  union  of  the  wound  is 
obtained  without  suppuration,  the  chance  of 
recurrence  is  very  small  indeed,  probably  less 
than  5  per  cent.  When,  moreover,  a  recurrence 
under  such  circumstances  does  take  place,  the 
rupture  is,  almost  without  exception,  easier  to 
control  by  truss  pressure  than  the  ordinary 
complete  hernia. 

The  Radical  Cure  of  Hernia 

1.  Inguinal.  —  The  treatment  of  inguinal 
hernia  by  operation  was  introduced  by  Celsus, 
who,  it  is  interesting  to  note,  expressly  did  not 
advocate  any  operative  measures  for  ruptures 
which  were  strangulated.  The  removal  of  the 
testis,  which  for  centuries  was  considered  as  a 
necessary  incident  in  the  operation,  was  advised 
by  Paulus  of  CEgina. 

Since  the  introduction  of  modern  methods 
into  surgical  practice  the  operative  treatment 
of  all  forms  of  hernia  has  been  marked  by  a 
most  florid  activity.  Several  "  essential  prin- 
ciples "  have  been  evolved,  and  the  modifications 
of  each  have  been  bewildering  in  their  frequency 
and  unnecessary  complexity.  Probably  no 
subject  in  the  wide  domain  of  medicine,  not 
even  the  subject  of  pessaries,  has  had  so  much 
that  is  trivial  and  worthless  written  upon  and 
around  it  as  this. 

Of  the  operations  that  have  been  widely  used 
the  following  alone  need  mention  : — ■ 

1.  Simple  ligature  of  the  neck  of  the  sac  and 
removal  (Socin). 

2.  Ligature  of  the  neck  of  the  sac  and 
stitching  iq:)  the  external  ring  (Czerny,  Banks, 
Championuiere). 

3.  Pleating  of  the  sac  which  is  fixed  as  a  pad 
at  the  upper  end  of  the  canal ;  suture  of  canal 
(Mace  wen). 

4.  Torsion  of  the  sac,  with  suture  in  the  canal 
(Ball). 

5.  Torsion  of  the  sac,  displacement  of  the  neck, 
suture  of  canal  (Kocher).  Recently  modified 
(see  description  later). 

6.  Removal  of  the  whole  sac,  dis2)lacement  of 
the  cord,  suture  of  the  canal  (Halsted,  Bassini). 

There  can  be  no  question  that  the  operation 
most  widely  practised  at  the  present  time,  and 
incomparably  the  most  successful  in  results,  is 
that  introduced  by  Bassini.  The  operation  of 
Halsted  (which  has  priority  of  publication)  is 
the  same  in  principle,  but  the  details  of  the 
operation  are  different  in  certain  particulars. 

Bassini  s  Operation. — An  incision  is  made  in 
the  inguinal  region,  beginning  a  little  below 
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and  internal  to  the  anterior  superior  spine,  and 
ending  at  the  centre  of  the  external  abdominal 
ring.  The  incision  exposes  the  tendon  of  the 
external  oblique  muscle,  which  is  split,  in  the 
direction  of  its  fibres,  from  the  ring  upwards  for 
about  1^  inch. 

The  sac  is  now  sought  for  among  the  struc- 
tures of  the  cord.  If  the  hernia  has  never 
presented  at  the  external  ring  this  may  be  a 
matter  attended  with  some  difficulty,  but  a 
little  patient  clearing  of  the  cord  will  usually  ', 
suffice  to  expose  the  sac,  which  is  then  gently 
and  carefully  i.solated  up  to  the  internal  ab- 
dominal ring.  The  sac  is  now  opened,  the 
intestine  or  other  viscus  replaced  within  the 
abdomen,  and  the  omentum,  if  present,  removed.  • 
The  sac  is  tied  at  the  internal  ring  after  trans-  [ 
fixion  and  removed  ;  or  the  sac  is  removed,  and 
the  cut  edges  of  the  parietal  peritoneum  at  the 
neck  stitched  by  interrupted  or  continuous 
sutures.  The  cord  is  then  gently  lifted  from 
its  bed,  and  held  up  by  blunt  hooks.  Sutures, 
three,  four,  or  five  in  number,  are  introduced 
through  Poupart's  ligament  on  the  outer  side, 
and  on  the  inner  through  the  arching  fibres  of 
the  internal  oblique  and  transversalis,  the 
transversalis  fascia,  the  conjoined  tendon,  and, 
if  neeessai-y,  the  sheath  of  the  rectus  also.  The 
sutures  are  passed  \xnderneath  the  cord ;  when 
tied  and  cut  short  the  cord  is  laid  upon  them. 
Finally  the  cut  edges  of  the  aponeurosis  of  the 
external  oblique  are  united  over  the  cord  by  a 
continuous  suture,  and  the  skin  wound  is  closed. 
A  drainage  tube  is  not  necessary.  If,  on  laying 
open  the  canal,  the  veins  of  the  cord  are  found 
to  be  varicose,  they  should  be  excised.  At 
times  the  fat  lying  along  the  cord,  continuous 


Fio.  IC..— Transplantation  of  the  i'ectn.s  nuisele.  (Blooilgood.) 

above  with  the  subperitoneal  fat,  is  greatly 
increased  in  bulk,  forming  a  definite  lipoma 
whicli  must  be  removed.     Under  all  circum- 


stances the  cord  should  be  handled  with  care 
and  gentleness ;  a  rough  and  hasty  stripping 
and  tearing  of  the  sac  may  lead  to  inflammatory 
trouble  in  the  wound  or  in  the  testis. 

If  the  cord  is  found  to  be  so  thick  that  the 
aperture  left  for  its  passage  through  the  ab- 
dominal wall  might  tend  to  induce  a  fresh 
descent  of  the  hernia,  the  cord  may  be  split 
into  two  equal  portions,  the  outer  one  being 
placed  outside  the  upper  stitch,  and  the  inner 
between  that  stitch  and  the  next.  If  the  cord 
is  turgid  with  veins  which  are  not  varicose  this 
method  of  splitting  is  preferable  to  the  excision 
of  the  veins,  for  experience  has  abundantly 
shown  that  the  latter  procedure  is  one  not 
seldom  attended  by  an  attack  of  acute  or  sub- 
acute orchitis,  which  may,  itself,  be  followed  by 
a  gradual  withering  of  the  testis. 

When  a  recurrence  of  the  hernia  takes  place 
after  this  operation  it  is  generally  found  at  one 
of  two  points,  at  the  internal  abdominal  ring  or 
at  the  inner  and  lower  portion  of  the  external 
abdominal  ring.  When  at  the  former  point  it 
is  most  probably  due  to  the  bulky  thickening  of 
the  cord,  and  may  be  prevented  by  the  splitting 
of  that  structure  in  the  manner  just  described. 
When  at  the  latter  point  it  is  almost  certainly 
due  to  the  weakness  of  the  conjoined  tendon,  a 
weakness  which,  as  I  have  already  mentioned,  is 
very  freqvient.  In  order  to  strengthen  the 
abdominal  wall  at  this  point  the  following 
device  is  useful.  Before  introducing  any  of  the 
sutures,  the  sheath  of  the  rectus  muscle  is 
opened  by  an  incision  along  the  outer  side  in 
the  direction  of  the  length  of  the  fibres.  The 
muscular  bundles  of  the  rectus  are  then  in- 
cluded in  the  two  or  three  innermost  stitches. 
On  tightening  these  stitches  the  muscular  fibres 
are  brought  into  close  approximation  with 
Poupart's  ligament,  and  the  inner  end  of  the 
gap  in  the  abdominal  wall  is  thereby  consider- 
ably strengthened.  This  so-called  "  transplanta- 
tion of  the  rectus "  was  first  suggested  by 
Wofler  in  1892,  but  his  paper  has  not  received 
general  recognition.  Though  I  have  practised 
this  method  for  over  two  years  I  was  myself 
unaware  of  Wofler's  article  until  I  saw  it  quoted 
in  Bloodgood's  recent  work. 

Hal  steel's  Operation.  —  After  exposing  the 
arching  fibres  of  the  internal  oblique,  as  in 
Bassini's  operation,  the  free  lower  border  of 
this  muscle  is  caught  with  two  artery  clamjjs, 
placed  1  cm.  apart,  and  the  muscle  cut  between 
them  for  a  distance  of  3-4  cm.,  at  right  angles 
to  the  nuiscular  bundles.  The  division  of  the 
muscle  is  made  as  far  from  the  linea  semihniaris 
as  possible.  The  cord  is  brought  out  through 
the  incision  in  the  internal  oblique  and  is  made 
subcutaneous.  Five  Mattrass  stitches,  as  a  rule, 
are  inti-oduced,  passing  through  the  aponeurosis 
of  the  external  olilique,  the  internal  oblique, 
transversalis  nniscle  and  fascia  on  the  one  side, 
and  through  the  transversalis  fascia,  J'oupart's 
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ligament,  and  fibres  of  the  aponeurosis  of  the 
external  obHcjue  on  the  other. 

Kocher's  Operation. — Dr.  Albert  Kocher  in- 
forms me  that  the  operation  now  practised  (May 
1900)  by  Prof.  Kocher  is  carried  out  as  follows  : — 
An  incision  is  made  over  tlie  inguinal  canal ;  the 
sac  is  isolated  from  the  cord  very  carefully  as 
high  up  as  possible,  traction  being  maintained 
upon  the  sac  in  order  to  pull  it  down  to  its 
farthest  extent.  A  special  light  forceps  then 
seizes  the  end  of  the  sac,  which  is  invaginated 
upon  itself  (just  as  one  would  turn  the  finger  of 
a  glove  inside  out),  and  brought  up,  about 
1  cm.  above  and  outside  the  internal  abdominal 
ring.  An  incision  of  \  cm.  is  made  through 
the  external  oblique  aponeurosis  down  to  the 
point  of  the  forceps,  which  is  thrust  through 
the  small  wound.  The  sac,  still  inverted,  is 
pulled  out  as  far  as  possible.  A  silk  ligature  is 
passed  round  the  neck  of  the  sac  and  the  sac 
removed  beyond  the  ligature.  The  stump  of 
the  sac  is  pushed  back  through  the  opening  in 
the  fascia.  The  ligature  surrounding  the  neck 
of  the  sac  is  left  long,  and  with  it  the  edges  of 
the  little  wound  in  the  aponeurosis  (including 
the  cut  edges  of  the  parietal  peritoneum  there) 
are  stitched  together. 

Finally  some  six  or  eight  sutures  are  passed 
through  the  anterior  wall  of  the  canal  to 
strengthen  it,  and  so  make  the  outer  ring 
smaller. 

For  the  buried  sutures  many  materials  have 
been  recommended.  Halsted  uses  silver-wire 
and  is  eminently  satisfied  with  it.  Bassini, 
since  1892,  has  abandoned  the  use  of  silk,  and 
now  employs  chromicised  catgut.  Silk,  silk- 
worm gut,  kangaroo  tendon  and  chromicised 
catgut  are  those  in  general  use.  Silk  has  the 
great  disadvantage  that,  if  the  wound  becomes 
septic,  the  silk  will  be  readily  infected,  and 
thereby  give  rise  to  a  persisting  sinus.  Silk- 
worm gut  is  open  to  the  same  objection,  but  in 
practice  I  have  had  very  little  trouble  with  it. 
Kangaroo  tendon  and  chromicised  catgut  both 
remain  unabsorbed  for  several  weeks,  and  prob- 
ably in  that  time  the  deep  union  of  the  wound 
is  sound  and  complete.  Marcy  and  Bull  and 
Coley  use  and  advise  kangaroo  tendon.  After 
trying  impartially  all  these  forms  of  suture  I 
now  use  nothing  but  silkworm  gut. 

In  all  operations  for  the  radical  cure  of  hernia 
a  point  of  chiefest  importance  is  the  securing  of 
perfect  primary  union.  In  no  other  operation 
is  this  so  essential.  Recurrence  of  the  hernia 
is  proportionately  very  much  more  frequent  in 
cases  that  have  suppurated  than  in  those  where 
primary  imion  has  been  secured. 

2.  Femoral. — The  radical  cure  of  a  femoral 
hernia  is  generally  ver}'^  much  more  satisfactory 
in  its  result  than  is  the  case  with  any  other 
variety  of  rupture. 

The  operative  procedure  is  very  similar  to 
that  employed  in  cases  of  inguinal  hernia,  so 


far  as  the  earlier  steps  of  the  operation  are  con- 
cerned. A  vertical  or  transverse  incision  is 
made,  the  sac  exposed,  stripped  and  opened. 
The  viscera  are  replaced  or  omentum  removed, 


Fig.  17. — Halsi'd's  opemtion.  Sliowing  the  division  of  the 
internal  oblique,  the  transplantation  of  the  cord,  and  the 
method  of  introdnciny  the  stitches.  (Bloodgood.) 

the  sac  ligatured  as  high  as  possible  and  re- 
moved. For  the  closure  of  the  canal  and  ring 
two  methods  are  in  general  use  : — 

A.  Bassini's  Method. — With  a  curved  needle 
a  series  of  sutures  are  introduced  uniting  the 
fascia  covering  the  pectineus  muscle  with  the 
inner  end  of  Poupart's  ligament,  above  and 
internally,  and  with  the  falciform  process  of 
Burns  externally.  All  the  sutures  (five  or  six 
are  generally  used)  are  passed  and  are  then 
tied  from  above  downwards. 

B.  Lockwood's  Method.  —  A  special  curved 
needle  armed  with  silk  is  used,  whose  point  is 
guided  up  the  femoral  canal  until  it  rests 
against  the  inside  of  the  linea  ilio-pectinea, 
opposite  the  outer  edge  of  Gimbernat's  liga- 
ment. The  needle  is  then  rotated  so  that  its 
point  scrapes  over  the  linea  ilio-pectinea  and 
picks  up  Cooper's  ligament.  Finally  the  point 
emerges  through  the  upper  part  of  the  pectineal 
fascia,  where  it  is  unthreaded  and  withdrawn, 
leaving  the  suture  beneath  Cooper's  ligament. 
Additional  sutures  are  passed  in  exactly  the 
same  way,  but  each  a  little  farther  outwards, 
until  the  last  lies  at  tlie  inner  edge  of  the 
common  femoral  vein.  Two  or  three  sutures 
genei-ally  suffice,  but  more  may  be  necessary. 
The  next  step  is  to  again  thread  the  upper  end 
of  each  ligature  in  turn  through  the  herniotonty 
needle,  and  by  pushing  the  point  of  the  needle 
half-way  up  the  femoral  canal  and  rotating  it 
forwards  pass  the  thread  from  within  outwards 
through  Hey's  ligament,  close  to  its  junction 
witli    Poupart's    ligament.      On    tying  these 
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sutures  Hey's  ligament  is  united  to  Cooper's 
ligament,  and  the  crural  canal  is  firmly  closed. 

Lockwood's  operation  is  most  satisfactory  in 
its  I'esults,  and  is,  in  my  opinion,  decidedly 
better  than  Bassini's,  which  closes  only  the 
lower  opening  of  the  canal,  and  leaves  un- 
touched the  crural  ring. 

Herniotomy.  See  Hernia  {Treatment, 
Operative). 

Heroin. — Diacetyl-acid-ester  of  morphine  ; 
a  white  crystalline  powder  with  a  slightly 
bitter  taste.  It  is  insoluble,  and  is  usuallj' 
employed  in  the  form  of  heroin  hydrochloride. 
which  is  freely  soluble.  Z>o.s'e — o^g-J  gr-  It  is 
somewhat  similar  in  its  action  to  codeine.  It 
does  not  stupefy  the  patient,  does  not  consti- 
pate, and  is  stimulant  rather  than  depressant 
to  respiration.  It  is  given  to  check  excessive 
coughing  in  phthisis,  bronchitis,  and  asthma. 
Glyco- Heroin,  a  proprietary  article,  adult  dose 
3i.,  is  a  convenient  prepai-ation  for  such  con- 
ditions. Heroin  is  preferable  to  morphia  for 
continuous  use  in  inoperable  malignant  disease, 
etc.,  when  it  may  be  administered  by  the  mouth, 
hypodermically,  or  as  a  suppository  according 
to  the  indications  present. 
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See  also  Chest- Wall,  Affections  of  {Fain, 
Herpes  Zoster)  ;  Cornea  {Fhlyctemdar  Ulcer, 
Herpes  of  the  Cornea) ;  Dermatitis  Herpeti- 
formis {Herpes  Gestationis,  etc.) ;  Erythema 
{Types,  Herpes  Iris) ;  Eyelids,  Affections  of 
{Herpes  Frontalis) ;  Foot  and  Mouth  Disease 
{Diagnosis,  Herpes  Labialis) ;  Gout  {Irregular, 
Cutaneous  System) ;  Hysteria  {Disorders  of 
Circulation  and  Trophic  Disorders) ;  Malaria 
{Benign  Tertian  Fever,  Febrile  Paroxysm)  ; 
Meningitis,  Epidemic  Cerebro-Spinal  {Sym- 
ptoins.  Skin  Lesions) ;  Nerves,  Peripheral  {In- 
juries,  Symptoms) ;  Nerves,  Multiple  Peripheral 
Neuritis  {Symptomatology) ;  Penis,  Surgical 
Affections  of  {Inflammatory,  Herpes  Pro- 
genitalis) ;  Pharynx,  Acute  Pharyngitis  ;  Pneu- 
monia, Clinical  {Clinical  Featu/>-es,  Herpes 
Labialis) ;  Pregnancy,  Affections  and  Com- 
plications {Cutaneous  Bashes,  Herpes  Gesta- 
tionis) ;  PuERPERiuM,  Pathology  {Affections  of 
Nipples,  Herpes  Zoster) ;  Purpura  {Purpura  as 
a  Disease,  Symptoms) ;  Skin  Diseases  of  the 


Tropics  {Dhobie  Itch  or  Herpes  Circinatus ; 
Tinea  Imbricata  or  Herpes  Desquamans)  ; 
Stomatitis  {Aj^hthous) ;  Tabes  Dorsalis  {Sym- 
p)tomatology.  Sensory  Symptoms) ;  Venereal  Dis- 
ease {Soft  Sores,  Diagnosis,  Herpes  Progenitalis). 

Herpes 

Herpes  is  a  term  employed  to  designate  an 
acute  inflammatory  affection,  characterised  by 
the  development  of  vesicles  closely  grouped 
upon  a  patch  of  erythematous  skin  or  mucous 
membrane. 

Two  forms  of  disease  are  recognised  as  coming 
under  the  above  anatomical  designation,  but 
they  differ  widely  as  regards  their  clinical 
phenomena  and  pathological  relations. 

Herpes  Febrilis  vbl  Catarrhalis 

Febrile  or  catarrhal  herpes  frequently  follows 
a  rigor,  and  may  be  its  sole  sequela.  Before 
the  appearance  of  the  eruption  the  temperature 
may  be  considerably  raised,  especially  in  chil- 
dren, but  it  usually  falls  on  its  appearance. 
Crops  of  herpes  are  of  common  occurrence  in 
acute  febrile  diseases,  accompanying  their  onset 
or  crisis ;  they  are  most  frequent  in  pneumonia, 
pleurisy,  ague,  enteric  fever,  and  "catheter 
fever,"  but  may  accompany  many  indefinite 
gastro  -  intestinal  disturbances.  In  other  in- 
stances herpes  may  occur  and  recur  frequently, 
often  at  definite  intervals,  without  any  rise  of 
temperature  or  tangible  determining  cause. 
Many  cases  tend  to  occur  in  spring  and  autumn, 
and  attain  almost  "  epidemic  "  proportions.  The 
lesions  of  febrile  herpes  do  not  show  nerve  dis- 
tribution like  those  of  zoster,  from  which  they 
further  differ  in  being  frequently  bilateral, 
sometimes  even  symmetrical,  in  being  painless, 
leaving  no  scar,  and  in  their  great  tendency  to 
relapse. 

Herpes  facialis  is  the  commonest  form ;  it 
attacks  in  order  of  frequency  the  lips,  the  alte 
nasi,  the  chin,  and  the  ears  ;  the  "  flush  patches  " 
in  the  malar  region  are  also  often  involved. 
Patches  niay  also  appear  on  the  tongue,  soft 
palate,  uvula,  and  tonsils  generally  in  connec- 
tion with  digestive  disorders,  and  as  these  soon 
give  rise  to  minute  ulcerations  ("  dyspeptic 
ulcers  "),  as  the  result  of  the  maceration  of  their 
epidermis  by  the  fluids  of  the  mouth,  they  may 
be  mistaken  for  aphthse,  diphtheria,  or  even 
syphilis.  On  the  skin  a  slightly  infiltrated 
reddish  patch  is  at  first  present,  accompanied 
generally  by  a  little  tension,  burning,  tingling, 
or  itching.  The  patch  is  usually  round  or  oval, 
and  may  be  of  very  variable  size ;  in  a  few 
hours  minute  vesicles  form  upon  it,  averaging 
about  the  size  of  a  millet  seed.  Some  of  these 
vesicles  usually  coalesce,  but  at  the  margin  they 
generally  remain  discrete.  In  two  or  three  days 
the  vesicles  burst,  their  epidermis  shrivels,  their 
liquid  contents  dry  up  to  form  a  thin  scab; 
when  this  is  removed  a  minute,  shallow,  poly- 
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cyclical  ulcer  is  exposed.  At  the  end  of  a  week 
or  so  the  scab,  which  becomes  daily  thinner, 
finally  sepai'ates,  leaving  only  a  pinkish  or 
slightly  pigmented  spot  which  rapidly  dis- 
appears. It  is  extremely  rare,  and  in  marked 
contrast  to  zoster,  to  have  any  permanent  scar 
left  even  when  the  lesions  have  been  the  seat 
of  pus  infection,  or  been  irritated  by  unsuitable 
dressings. 

Herpes  geiiitaiis  is  a  common  disease  in  the 
male  sex  iip  to  forty  years  of  age,  but  in  the 
female  sex  its  incidence  is  almost  entirely 
confined  to  prostitutes,  occurring  often  at  their 
menstrual  periods,  and  frequently  in  those  who 
have  suffered  from  antecedent  syphilis.  In  the 
male  the  disease  usually  occurs  on  the  prepuce ; 
it  tends  to  relapse  at  much  shorter  intervals 
than  herpes  facialis,  and  is  certainly  of  frequent 
occurrence  in  persons  who  have  had  syphilis. 
It  sometimes  recurs  after  every  act  of  coitus  in 
some  individuals,  irrespective  of  the  health  of 
the  woman,  and  often  follows  indiscretions  of 
diet,  or  may  occur  independently  of  any 
ascertainable  cause.  In  France  it  is  regarded 
as  strong  evidence  of  "  arthritism  "  {vide  "Gout," 
vol.  iii.  p.  494).  The  chief  importance  of  pro- 
genital  herpes  lies  in  the  facility  for  which  it 
may  be  mistaken  for  soft  chancres,  especially' 
when  not  seen  at  the  commencement.  Generally 
speaking,  the  lesion  of  chancroid  is  at  first 
single,  those  of  herpes  are  multiple,  and  on  an 
erythematous  base ;  the  herpetic  lesions  are 
generally  cleaner,  not  so  purulent  as  the 
chancre  ;  there  is  more  burning  and  itching  in 
herpes  than  in  chancroid  :  finally,  the  pus  of 
herpes  is  not  auto-inoculable. 

Treatment.  —  Facial  herpes  may  often  be 
abated  in  the  early  stage  by  mopping  with 
swabs  soaked  in  rectified  spirit  or  eau  de 
Cologne.  Sometimes  bathing  with  very  hot 
water  answers  equally  well,  or  the  application 
of  a  coating  of  collodion. 

In  the  later  stages  inert  powders  (oxide  of 
zinc,  starch,  chalk,  emol)  may  be  dusted  on ; 
when  the  vesicles  burst,  dilute  boric  vaselin  or 
ammoniated  mercury  ointment  may  be  used. 
Norman  Walker  recommends  painting  the 
affected  parts  in  each  attack  of  facial  herpes 
with  argent,  nitrat.  (gr.  xx.)  in  spir.  aether, 
nitrosi  (ij.),  as  distinctly  increasing  the  intervals 
between  the  attacks  and  ultimately  sometimes 
effecting  a  cure.  For  the  same  purpose  arsenic 
in  prolonged  courses  and  gradually  increasing 
doses  is  warmly  recommended  in  many  quarters, 
while  others  rely  upon  nerve  tonics  (quinine, 
strychnine,  belladonna,  bromide  of  potassium) 
or  change  of  air  to  various  spas,  home  or  foreign. 
In  the  management  of  genital  herpes  in  both 
sexes  strict  attention  to  cleanliness  is  of 
paramount  importance. 

Herpes  Zoster  or  Zona 
Herpes  zoster,  zona,  or  shingles — so  called 


from  its  girdle-like  distribution — is  a  fairly 
common  disease,  and  occurs  in  about  6  per  cent 
of  all  skin  cases  (Radclifte-Crocker). 

Its  etiology  is  obscure,  and  beyond  cold  or 
chill  no  definite  cause  can  be  assigned  for  it, 
although  recent  views  tend  to  favour  the 
possibility  of  its  being  caused  by  a  specific 
poison.  It  occurs  in  both  sexes,  and  is  generally 
stated  to  be  most  freq^ient  between  the  ages  of 
3  and  20,  the  maximum  incidence  being  between 
the  ages  of  1 2  and  1 3  ;  but  older  people  are  by 
no  means  exempt,  and  in  them  the  symptoms 
are  apt  to  be  severe.  Although  the  disease 
often  occurs  in  persons  in  robust  health, 
general  debility  acts  as  a  predisposing  cause,  as 
also — as  first  pointed  out  by  Hutchinson — does 
arsenic  when  taken  over  long  periods  of  time  ; 
but  that  arsenic  is  only  an  indirect  cause  is 
clearly  shown  by  the  small  number  who  are 
affected  out  of  the  m^iltitude  who  take  the 
drug. 

Herpes  zoster  may  be  symptomatic,  and,  as 
such,  is  seen  in  certain  diseases  of  the  nervous 
system,  as  tabes  dorsalis  and  myelitis ;  in  the 
latter  the  eruption  often  corresponds  to  the 
upper  level  of  the  anaesthesia.  Chronic  peri- 
pheral irritation,  e.g.  caries  of  a  rib  or  nerve 
injuries,  will  also  sometimes  give  rise  to  attacks, 
which  in  such  cases  may  be  recurrent.  The 
disease  is  probably  of  a  specific  nature,  as  shown 
by  its  acute  onset,  definite  coarse,  the 
infrequency  of  second  attacks,  and  by  the  fact 
that  it  often  recurs  in  distinct  epidemics. 
Head  considers  it  an  acute  inflammatory 
affection  of  the  posterior  root  ganglia,  analogous 
to  that  of  the  cells  of  the  anterior  cornua  in 
acute  anterior  poliomyelitis. 

Symptoms  arid  Co^irse. — An  attack  of  herpes 
zoster  is  usually  ushered  in  with  general  feelings 
of  malaise  and  a  rise  of  temperature  which,  in 
children,  may  reach  102°  F. ;  superadded  to 
these  symptoms  being  acute  pain  and  hyper- 
aesthesia  over  the  nerve  area  subsequently  to  be 
affected.  In  children  the  amount  of  pain  may 
be  slight  or  nil.  The  date  of  the  appearance  of 
the  eruption  is  variable,  but  it  usually  appears 
at  earliest  two  or  three  days  after  the  first 
symptoms  have  shown  themselves. 

The  eruption  appears  first  as  an  erythematous 
patch  or  patches,  upon  which  numbers  of  small 
vesicles  develop  within  a  few  hours.  This  out- 
break follows  the  distribution  of  the  nerve- 
fibres  of  the  posterior  roots,  and  is  most  intense 
where  the  main  branches  come  to  the  surface, 
the  patches  being  frequently  oval,  their  long 
axis  parallel  to  the  subjacent  nerve.  The 
characteristic  distribution  is  most  typically 
shown  in  a  case  of  intercostal  herpes,  in  which 
one  group  of  vesicles  will  often  be  seen  near  the 
spine  over  the  spot  where  the  posterior  primary 
branch  of  the  posterior  root  comes  to  the 
surface ;  another  close  to  the  axillary  line  over 
the  site  of  the  lateral  branch  of  the  anterior 
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primary  division  ;  and  a  third  group  near  the 
mid-Hne  marking  the  termination  of  the  anterior 
primary  branch.  There  is  no  uniformity  as  to 
the  order  in  which  these  maxima  of  intensity 
are  affected,  but  as  a  rule  the  iirst  patch  to 
evolve  is  that  nearest  the  nerve  centre.  The 
eruption  is  always  most  intense  at  these  spots, 
and  the  intervals  between  them  may  or  may  not 
be  filled  up  according  to  the  severity  of  the 
attack.  The  right  side  is,  curiously  enough, 
much  more  commonly  affected  than  the  left. 
The  corresponding  lymphatic  glands  are  almost 
always  enlarged  and  tender,  and  may  be  so 
affected  before  the  appearance  of  the  eruption. 

The  eruption  may  continue  to  appear  in  crops 
extending  over  a  week,  or  even  longer,  or  it 
ma}^  be  fully  developed  in  two  days ;  in  the 
former  case  it  appears  early  in  the  disease,  and 
its  evolution  is  accompanied  by  persistent 
pyrexia  and  malaise  ;  in  the  latter  it  usually 
denotes  the  termination  of  the  pyrexial  period, 
and  may  be  regarded  as  a  "  critical " 
phenomenon. 

The  initial  lesions  are  erythematous  patches, 
upon  which  papules  and  small  vesicles  rapidly 
form,  which  by  coalescence  may  form  compara- 
tively large  blebs.  Some  difficulty  in  diagnosis 
may  occasionally  be  caused  by  the  eruption 
being  abortive,  and  appearing  only  as  ill- 
developed  grouped  papulo-vesicles. 

The  vesicles  are,  at  first,  filled  with  clear 
fluid,  which  gradually  becomes  turbid,  and 
dries  up  to  form  small  scabs,  which  usually 
separate  in  about  ten  days.  In  more  severe 
cases  the  vesicles,  probably  from  extraneous 
causes,  contain  purulent  or  blood-stained  fliiid, 
often  become  gangrenous,  and  give  rise  to  ulcers 
of  various  depths,  which  only  heal  with 
considerable  scarring. 

Herpes  zoster  may  occiu'  in  the  course  of  any 
cutaneous  nerve,  and  is  designated  by  various 
names  according  to  the  part  affected,  e.g.  hei'pes 
ophthalmicus,  cruralis,  etc.  It  is  especially 
frequent  over  the  distribution  of  the  intercostal, 
lumbar,  and  ophthalmic  divisions  of  the  fifth 
nerve,  and  is  very  rarely  found  below  the  knee. 
Herpes  is  comparatively  frequent  over  the  areas 
of  distribution  of  the  sciatic,  anterior  crural, 
ilio- inguinal,  musculo-spiral,  occipital,  and 
superficial  cervical  nerves.  Herpes  of  the 
ophthalmic  division  of  the  fifth  nerve  is 
especially  important,  as  the  subsecjuent  scarring 
is  generally  deep  and  correspondingly  dis- 
figuring, and  as  the  cornea  is  apt  to  be  attacked, 
a  complication  which  is  most  frequent  in  cases 
wliere  tiie  nasal  brandies  of  the  nerve  are 
att'ected.  Zoster  of  the  superior  and  inferior 
maxillary  nerves  is  generally  accompanied  by 
lesions  on  the  soft  and  hard  palate,  and  on  the 
tongue. 

Tiierc  are  several  very  striking  and  important 
ciiaracteristics  of  attacks  of  zoster  :  the  eruption  i 
is    very    seldom    bilateral — tliougli    it    may  i 


occasionally  overlap  the  middle  line  —  and  it 
is  never  symmetrical ;  one  attack  almost 
invariably  protects  against  a  second,  and  in 
those  cases  in  which  second  attacks  do  occur  the 
eruption  never  occurs  over  the  site  of  the 
former  lesion. 

DistrUmtion.  —  Herpes  zoster  follows  the 
distribution  of  the  fibres  of  the  posterior  i-oot 
ganglia,  and  not  the  course  of  peripheral  nerves. 
This  important  fact  was  first  pointed  out  by 
Baerensprung,  and  has  recently  been  further 
extensively  investigated  by  Head,  who  has  used 
the  distribution  of  the  eruption  as  a  means  of 
mapping  out  the  areas  of  skin  supplied  by  the 
different  posterior  nerve  roots. 

Pathology. — Each  vesicle  consists  of  a  small 
unilocular  cavity  containing  fluid  and  altered 
epithelial  cells  with  leucocytes;  the  papilljE  of 
the  skin  form  its  floor.  Several  vesicles  may 
coalesce  to  form  multilocular  blebs.  Protozoa- 
like  bodies  described  by  Pfeiffer  as  pathogenic 
are  probably  only  altered  epithelial  cells.  The 
underlying  papillse  are  deeply  congested  and 
infiltrated  with  leucocytes.  The  peripheral 
cutaneous  nerves  show  swelling  of  the  neuri- 
lemma, degeneration  of  the  medulla  and  monili- 
form  swelling  of  the  axis-cylinder.  Ten  days 
after  the  onset  of  eruption  the  larger  branches 
show  marked  degenerative  changes  (Campbell 
and  Head).  Changes  have  now  been  definitely 
established  occurring  in  the  ganglia  of  the 
posterior  nerve  roots  which  extend  for  some 
distance  up  the  posterior  columns  of  the  cord  ; 
the  most  common  conditions  found  are  haemor- 
rhages and  inflammatory  exTidation,  and 
secondary  to  these  sclerosis,  while  degenerative 
changes  have  been  traced  from  the  posterior 
root  ganglia  through  the  posterior  roots  to  the 
peripheral  sensory  nerves.  In  herpes  ophthal- 
micus inflammatory  changes  are  present  in  the 
Gasserian  ganglion. 

Comjj/icatiou't  and  Seqvekf. — The  amoimt  of 
scarring  varies  considerably  ;  in  some  cases  there 
is  scarcely  any,  and  in  others  it  is  very  deep, 
the  preceding  ulceration  being  sometimes  very 
persistent. 

Pain  in  the  majority  of  cases  disappears  with 
the  rash  ;  in  some,  it  persists  for  a  considerable 
time  after,  and  occasionally  lasts  for  months  or 
even  years.  This  after-pain  is  a  very  trouble- 
some symptom,  which  is  of  very  common 
occurrence  in  elderly  people,  and  in  those  cases 
where  the  disease  has  been  followed  by  deep 
scarring. 

The  ocular  comp/icat io7is  of  herpes  of  the 
ophthalmic  division  of  the  fifth  are  not  in- 
frequently serious,  the  most  common  being 
ulceration  of  the  conjunctiva  and  cornea  ;  iritis 
and  panophthalmitis  occasionally  occur,  and  in 
very  rare  instances  paralysis  of  orbital  or  ocular 
muscles  iiavo  been  met  with. 

Other  motor  paralyses  are  occasionally  ob- 
served.   Thus  paralysis  of  the  hand  has  been 
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recorded  after  a  herpes  involving  the  cervical 
and  post-dorsal  nerves  ;  facial  paralysis  of  Bell's 
type  has  been  stated  to  follow  cervical  herpes. 
On  the  other  hand,  Head  states  that  "  with  the 
exception  of  the  iris,  there  is  no  evidence  that 
any  deep  structure  (pleura,  peritoneum)  is 
affected  during  an  attack  of  herpes  zoster." 

Occasionally  the  sensation  is  impaired  for  a 
time  over  the  affected  area  of  skin,  but  it  does 
not  usually  persist ;  and  Head  found  that  the 
impairment  was  generally  most  marked  over 
the  areas  of  deepest  scarring ;  thermal  sensa- 
tions according  to  Head  suffer  more  than  others. 
The  writer  has  observed  several  well-marked 
instances  of  "  anaesthesia  dolorosa "  as  a  parti- 
cularly obstinate  sequela. 

Diagnosis. — The  diagnosis  does  not  usually 
jjresent  any  difficulty,  but  before  the  appearance 
of  the  eruption  a  pleurisy  or  pleurodynia  may 
be  closely  simulated  or  in  cases  of  herpes  ophthal- 
micus a  tic  douloureux.  The  collections  of  grouped 
vesicles  on  erythematous  bases  with  their  definite 
lines  of  luiilateral  distribution  usually  form  a 
characteristic  picture ;  but  sometimes  doubts 
may  arise  from  the  lesions  being  abortive. 
Again,  if  the  condition  is  seen  for  the  first  time 
when  the  vesicles  have  lost  their  early  char- 
acters and  run  together  into  indefinite  areas,  the 
condition  may  resemble  eczema,  and  the  primary 
lesion  may  be  further  masked  by  secondary  in- 
fections. Occasionally  when  the  disease  has 
occupied  unusual  regions,  the  erythema  and 
vesicles  have  been  mistaken  for  erysipelas. 

Cases  described  as  universal  herpes  zoster  are 
undoubtedly  instances  of  dermatitis  herpeti- 
formis {q-v.).  In  all  cases  of  doubt  a  careful 
inquiry  into  the  history  of  the  onset  and  the 
accompanying  symptoms  will  usually  clear  the 
matter  up. 

Treatment. — There  is  no  marked  method  of 
treatment  known  which  will  certainly  cut  short 
the  disease.  The  indications  are  to  treat  the 
patient  on  the  same  lines  as  for  any  other  acute 
febrile  affection,  and  to  protect  the  affected  parts 
from  the  air  and  from  rupture.  For  this  pur- 
pose the  eruption  may  be  freely  dusted  with 
zinc  oxide  and  starch  powder,  and  covered  with 
a  thick  layer  of  medicated  cotton  wool  and  a 
bandage.  The  application  of  Unna's  g'lyco- 
gelatin  of  zinc  is  often  very  efficacious,  appar- 
ently arresting  the  eruption.  When  the  pain  is 
severe  a  small  quantity  of  powdered  opium  added 
to  the  dusting  powder  will  sometimes  give  relief. 
The  application  of  camphor-chloral  or  belladonna 
liniment  may  also  be  useful. 

Generally  speaking,  the  use  of  ointments  or 
greasy  substances  is  unsuitable,  but  if  the 
vesicles  burst,  a  boric  ointment  containing 
cocaine  is  valuable. 

As  soon  as  the  attack  is  over,  the  patient 
should  be  given  general  tonics,  such  as  strych- 
nine, iron,  quinine,  or  arsenic,  with  a  generous 
diet  and  sound  wine ;  while  cod-liver  oil  is  often 


of  signal  service.  When  the  pain  persists  it 
becomes  a  very  troublesome  symptom ;  anti- 
pyrin,  phenacetin,  and  other  drugs  of  this  class 
may  be  given,  and  the  continuous  current  is 
frequently  efficacious,  but  too  often  morphia  is 
the  only  drug  which  gives  any  real  or  permanent 
relief. 

Herring'.  See  Snake-Bites  and  Poisonous 
Fishes  {Clupea  Thryssa,  etc.) ;  Toxicology  {Fish, 
Herrings). 

Hesperidene.— A  giucoside  (Cj^Hg^On), 

obtained  from  bitter  orange  rind ;  a  variety  of 
limonene. 

Hesselbach's    Hernia. —  A  rare 

variety  of  femoral  hernia  in  which  a  series  of 
diverticula  is  sent  off  from  the  sac  through  the 
openings  in  the  cribriform  fascia.  See  Hernia 
{Femoral^  Varieties). 

Hesseibacli's  Triangle. -The  tri 

angular  interval  formed  by  the  plica  epigastrica, 
the  outer  edge  of  the  rectus  abdominis,  and 
Poupart's  ligament.  See  Hernia  (Inguinal, 
Anatomy). 

HeteradeipilUS..— A  variety  of  double 
monster,  in  which  one  foetus  is  fully  formed, 
while  the  other  is  little  more  than  a  parasite 
attached  to  the  former  (e.g.  an  acephalous  mass 
attached  to  the  thorax  of  the  autosite). 

Hetero-. — in  compound  words  hetero-  (Gr. 
(Tepo'i,  the  other,  or  one  of  two),  means  "different," 
and  is  used  in  opposition  to  homo-,  or  auto-,  or 
iso-,  or  ortho- ;  thus  heteroblastic  means  arising 
from  cells  of  a  different  kind,  in  opposition  to 
/iomoblastic,  arising  from  cells  of  the  same  kind. 

HeterOCeie. — A  hernia  contained  in  a 
prolapsed  part  of  such  an  organ  as  the  rectum. 

HeterOCephaiUS. — A  double  monster 
in  which  there  are  two  heads,  one  of  which  is  in- 
completely developed. 

Heterochromia.  —  This  name  is 
usually  given  to  a  pigmentary  anomaly  of  the 
iris  :  that  of  one  eye  may  be  different  in  colour 
from  that  of  the  other  eye,  or  one  part  of  the 
iris  may  be  differently  coloured  from  another. 
See  Iris  and  Ciliary  Bodies  {Congenital  Abnor- 
malities of  the  l7'is). 

Heterochronism. — A  term  applied 

specially  to  the  appearance  of  certain  symptoms 
in  a  malady  at  a  tihie  other  than  that  at  which 
they  usually  manifest  themselves,  or  to  the 
development  of  organs  or  tissues  at  abnormal 
times;  "displacements  in  time." 

H et e roc h t h O n O U S.  —  Arising  outside 
the  organism,  in  opposition  to  autochthonous. 

HeterOCinesia.  See  Hysteria  {Motor 
Disorders). 
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HeterodymuS.  —  An  asymmetrical 
double  monster  in  which  the  parasitic  foetus 
(consisting  of  little  more  than  a  head)  is  attached 
to  the  thorax  of  the  autosite. 

HeterOg'eneOUS.  —  Of  a  mixed  char- 
acter, in  opposition  to  homogeneous ;  thus  a 
heterogeneous  tumour  is  one  consisting  of 
tissues  derived  from  the  different  layers  of  the 
blastoderm. 

HeterolOg^OUS. — Usually  employed  in 
the  sense  of  being  different  from  the  normal 
tissue  of  the  part. 

HeteromorphOUS.— Ofabnormalform 
or  structure ;  of  the  nature  of  a  malformation 
or  anomaly. 

HeterOpclg'USa  —  An  asymmetrical 
double  monster  in  which  the  imperfect  parasitic 
foetus  (with  a  rudimentary  head)  is  attached  to 
the  thorax  of  the  autosite. 

H  et e  ro  p  h  O  n  i  a.  —  An  abnormality  in 
voice,  or  the  articulation  of  words  diff'erent  from 
those  intended  to  be  used  {heterolalia). 

Heterophoria.  See  Strabismus  {Con- 
comitant Squint). 

HeterO plasty. — A  surgical  procedure  in 
which  portions  of  one  organism  are  transplanted 
into  another,  e.g.  a  piece  of  ovary  from  one 
woman  to  another  ("heteroplastic  ovarian  graft- 
ing "),  or  a  piece  of  skin  from  one  person  to 
another  as  in  the  Indian  form  of  rhinoplasty. 

Hetero  proteose.  See  Physiology, 
Food  and  Digestion  {Gastric  Digestion,  Proteo- 
lytic Period). 

HeterosCOpe. — A  device  for  the  orthop- 
tic treatment  of  strabismus.  See  Strabismus 
{Treat7nent,  orthoptic). 

Heterotaxy. — Inversion  or  transposition 
of  the  viscera ;  situs  inversus ;  situs  mutatus. 
See  Teratology  {Heterotaxy). 

Heterotopia. — Displacement  of  an  organ 
or  tissue  {e.g.  the  occurrence  of  the  grey  matter 
ill  the  spinal  cord  between  the  white  columns). 

Hetero-typus.  — -  An  asymmetrical 
double  monster  in  which  the  parasitic  foetus 
(more  or  less  defective)  is  attached  to  the  anterior 
aspect  of  the  autosite. 

Hetol. — The  cinnamate  of  sodium,  recom- 
mended (in  the  form  of  intravenous  or  of  local 
injections)  in  tuberculosis,  alone  or  in  associa- 
tion with  hetokresol  (cinnaniic-acid-metakresyl- 
ester). 

Hetralin.  — ^Dioxybenzol  hexamethylene- 
tetramine ;   recommended    as  a  urinary  anti- 


septic, in  daily  doses  of  from  24  to  4.5  grains,  in 
gonorrhoea,  cystitis,  etc. 

Hexadactylism.  —  Polydactylism  in 
which  the  nmnber  of  digits  is  increased  to  six. 

Hey'S  Amputation..  See  Amputa- 
tions {Lower  Extremity). 

IHiatUS. — An  opening  or  cleft,  e.g.  hiatus 
dia-phragmatis  aorticus,  the  foramen  in  the  dia- 
phragm through  which  the  aorta  passes. 

Hiccoug^li. 

Definition  .  .  .  .  .  .216 

Etiology.  .  .  .  ■  .  .  .216 

Symptoms  .  .  .  .  .  .217 

Treatment  .  .  .  .  .  .217 

See  also  Alcoholism  {Visceral  Variations); 
Brain,  Tumours  of  {Symj^toms,  Respiration) ; 
Cholera,  Epidemic  {Symptoms,  Algid  State) ; 
Diaphragm  {Spasm);  Gastro- Intestinal  Dis- 
orders OF  Infancy  {Disorders  of  Digestion,  Hic- 
cough) ;  Hypnotism  {Therajieutic  Uses) ;  Liver 
{Perihepatitis,  Symptoms)  ;  Mediastinum 
{Groivths,  Symptoms) ;  Physiology,  Eespiration 
{Special  Respiratory  Movements)  ;  Spasm 
{Hysterical) ;  Spine,  Surgical  Affections  of 
{Fracture  -  Dislocation,  Symj:)toms)  ;  Typhoid 
Fever  {Complications) ;  URiiiMiA  {Sympjtoms, 
Respiratory). 

Hiccough  ;  Hiccup  ;  Singultus.  Hiccough  is 
usually  described  as  being  produced  by  a  sudden 
descent  of  the  diaphragm,  accompanied  by  a 
spasmodic  closure  of  the  glottis,  the  character- 
istic sound  being  due  to  the  inrushing  column 
of  air  striking  against  the  closed  vocal  cords. 

While  there  is  no  doubt  as  to  the  part  that 
the  diaphragm  plays,  the  exact  condition  of 
the  glottis  is  more  open  to  question.  Poore 
considers  that  the  assumption  of  a  spasmodic 
closiire  of  the  glottis  is  not  warranted,  and  it 
certainly  seems  difficult  to  understand  why  any 
such  closure  should  occur,  when  it  is  remembered 
that  during  the  descent  of  the  diaphragm  in 
ordinary  respiration  the  glottis  is  dilated.  It 
seems  reasonable  to  suppose,  therefore,  that  the 
closure  during  hiccup  is  only  a  relative  one,  due 
not  to  any  spasm  of  the  adductors  of  the  lai-ynx, 
but  rather  to  a  want  of  action  of  the  dilators, 
the  correlation  between  these  latter  and  the 
diaphragm  ceasing  to  exist  when  the  diaphragm 
contracts  irregularly  and  serves  no  useful  part 
in  respiration. 

Etiology. — Hiccough  may  be  central  or  peri- 
pheral in  origin.  Irritation  of  the  phrenic  nerve 
in  any  part  of  its  course  may  gi^'e  rise  to  ir- 
I'egular  diaphragmatic  contractions,  and  in  this 
way  hiccough  has  been  produced  by  tmnours 
and  other  irritating  lesions  of  the  neck. 

Most  commonly,  however,  hiccough  is  a  reflex 
act,  the  pneumogastric  usually  being  the  afferent 
nerve.    Flatulence,  overloading  of  the  stomach, 
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excess  of  alcohol,  and  the  different  forms  of 
dyspepsia,  are  among  the  more  common  causes. 
It  is  also  frequently  associated  with  peritonitis, 
cardiac  faihire,  urajmia,  and  other  acute  diseases, 
as  typhoid  fever,  pneumonia,  and  pleurisy. 
Hichardson  has  suggested  that  its  presence  in 
acute  diseases  is  frequently  due  to  the  alcohol 
which  is  prescribed.  Tobacco  smoking  occa- 
sionally appears  to  be  a  cause.  In  an  obstinate 
case  recorded  by  Stevenson  large  caseous 
masses  were  found  after  death  at  the  root  of 
each  lung,  which  it  was  thought  might  have 
involved  the  phrenic  or  vagus  nerves.  In  chronic 
cases  recurrences  are  sometimes  prone  to  take 
place  at  the  menstrual  periods. 

Hiccough  occasionally  occurs  as  a  true  neurosis 
independently  of  any  definite  cause.  In  a  case 
recorded  by  Ottoni,  a  patient,  after  suffering 
for  some  years  from  hysteria,  suddenly  became 
subject  to  the  most  obstinate  hiccup,  which,  at 
the  time  the  case  was  reported,  had  existed  for 
thirty-four  months,  with  rare  intervals  of  ease, 
and  it  was  always  found  that  any  temporary 
amendment  was  followed  by  redoubled  severity. 

Liveing  mentions  instances  where  the  hiccup 
appeared  to  bear  some  relation  to  epileptic 
fits,  attacks  apparently  occurring  in  place  of 
a  fit. 

Symptoms. — The  symptoms  of  hiccup  are  too 
well  known  to  need  any  detailed  description  : 
the  sudden  inspiration,  accompanied  by  the 
characteristic  sound,  is  familiar  to  every  one. 
Usually  an  attack  causes  only  a  slight  tempo- 
rary inconvenience,  and  either  passes  off  spon- 
taneously or  is  cured  by  some  simple  remedy. 
Occasionally,  however,  the  condition  is  most 
obstinate,  and  the  exhaustion  produced  by  the 
constant  repetition  of  the  muscular  efforts  and 
want  of  rest  becomes  very  serious,  especially  if 
the  patient  has  already  been  weakened  by 
existing  disease.  The  length  of  time  the  sym- 
ptoms last,  and  their  severity,  are  very  various. 
A  case  recorded  by  Foot  gives  a  good  idea 
of  the  severity  of  the  symptoms  which  can  occur. 
The  patient,  a  boy  aged  15,  hiccoughed  inces- 
santly, except  when  he  was  asleep,  for  twenty- 
six  weeks.  The  onset  of  the  attack  was  quite 
sudden,  and  he  had  previously  had  two  other 
but  much  less  severe  attacks.  The  rate  of 
hiccough  was  calculated  on  thirteen  different 
occasions  in  this  case.  It  varied  from  8  to  22 
per  minute,  and  from  480  to  1320  per  hour,  the 
average  being  14  per  minute,  or  840  per  hour. 

The  significance  of  hiccough  varies  with  its 
cause.  Most  commonly  it  signifies  a  slight  diges- 
tive disturbance,  and  is  of  no  importance.  When 
it  occurs  during  acute  diseases  it  is  usually  a 
grave  omen,  especially  in  cases  of  peritonitis. 

Treatment.  —  Ordinary  attacks  of  hiccough 
either  soon  pass  off  spontaneously,  or  are  readily 
amenable  to  some  of  the  familiar  remedies,  such 
as  holding  the  breath,  sipping  a  glass  of  water, 
or  taking  several  deep  respirations  at  regular 


intervals.  In  cases  which  do  not  readily  pass 
off,  a  draught  containing  aromatic  spirits  of 
ammonia  or  warm  applications  to  the  abdomen 
may  be  tried,  or,  if  the  stomach  is  obviously 
overloaded,  an  emetic  may  give  the  desired 
relief. 

The  more  obstinate  cases,  unfortunately,  often 
fail  to  yield  to  any  of  these  remedies,  and  it 
would  appear  from  records  that  no  one  drug 
can  be  relied  upon  in  any  given  case.  Among 
the  preparations  which  seem  to  have  been  most 
successful  in  curing  the  complaint,  nitro-glj'- 
cerine,  ether,  turpentine,  and  li(][uid  extract  of 
ergot  may  be  mentioned.  Most  observers  are 
agreed  that  morphia  exercises  but  little  influence 
in  checking  the  condition.  Foot's  case,  which 
has  already  been  referred  to,  recovered  on  pills 
of  iodoform,  extr.  of  Indian  hemp,  and  extr.  of 
conium.  Under  this  treatment  the  hiccough 
diminished  and  finally  ceased.  Mechanical 
measures,  such  as  blisters  over  the  origin  of  the 
phrenic  nerve  and  pressure  upon  its  trunk  at 
the  root  of  the  neck,  and  depression  and  traction 
of  the  tongue,  have  been  practised,  and  the  last- 
named  method  appears  to  have  been  successful 
in  several  cases  which  had  failed  to  yield  to 
medicinal  treatment. 

Hidroa.denitis.   See  Hydroacenitis. 

HidrOCystOma.    See  Hydrocystoma. 

Hig^h-Frequency  Currents.  See 

X-Rays  and  High-Fkequexcy  Currents. 

Hig^hmore,  Antrum  of.   See  Nose, 

Accessory  Sinuses,  Inflammation  of  {Anatomy, 
Maxillary  Sinus). 

Hig^hmori,  Corpus.— The  incomplete 

septum  formed  in  the  testicle  by  prolongations 
from  the  tunica  albuginea  into  its  substance. 
See  Physiology,  Reproduction  {Testis,  Support- 
ing Frameworli). 

Hig'h-Tension  Pulse.    See  Physi 

OLOGY,  Circulation  {Arterial  Pulse,  Tension) ; 
Pulse  {Interpretation  of  the  Spkyr/inor/ram  ). 

Hill-Barnard  Sphyg^mometer. 

See  Pulse  (Measurement  of  Arterial  Pressure 
in  Man). 

Hill  Diarrhoea.  See  Sprue  and  Hill 
Diarrhea  {Hill  Diarrhoea). 

Hilton's  Method.  See  Suppuration 
{Acute  C ircumscribed  Abscess,  Treatment,  Opera- 
tive). 

Hilum. — The  part  of  an  organ  at  which 
the  vessels  and  nerves  enter,  e.g.  the  hilum  of 
the  spleen  {hilum  lienis),  of  the  liver  {hilum 
hepatis),  or  of  the  ovary  {hilum  ovarii). 

Himrod's  "  Cure."— A  powder,  the 

fumes  of  which,  when  burning,  are  recommended 
for  the  rehef  of  asthma.  See  Cannabis  Indica  ; 
Lobelia  ;  Stramonium. 
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HINCKES-BIRD'S  METHOD  OF  VENTILATION 


Hinckes-Bird's  Method  of  Ven- 
tilation. -The  admission  of  air  to  a  room 
Ijy  an  interval  between  the  two  window  sashes, 
produced  by  raising  the  lower  one  a  little,  and 
closing  the  opening  below  it  by  a  wooden  board 
on  the  inner  aspect  of  the  window.  See  Ven- 
tilation' Axn  Warming  {Inlets  and  Outlets). 

Hindbrain. — Rhombencephalon.  See  Em- 
bryology {Third  Week,  Fourth  Week,  etc.). 

Hindg'Ut.  .S'ee  Embryology  (7''o?<r</i.  Week, 
Fiftli  Week). 

Hind  head.  See  Therapeutics,  Health 
Resorts  {English). 
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Upper  Epiphysis  of  Femur       .  .226 

Epiphyseal  Head  of  Femur       .  .  226 
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Fractures — 
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Causes  .  .  .  .227 
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Dangers  .  .  .  .227 
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{b)  Neck  of  Femur  .  .  .  228 
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(c)  G7-eat  Trochanter  .  .  229 
Co.ka  Vara — 

See  also  "  Deformities,"  vol.  ii. 
B.  Diseases  of  {see  p.  229). 

See  also  Amputations  {At  the  Hip  -  Joint) ; 
BuRS^,  Injuries  and  Diseases  of  {Situations 
of  Bursce) ;  Circumcision  {Phymosis,  Symptoms 
simulating  Hip-Joint  Disease);  Deformities  {Con- 
genital Dislocation  of  Hip);  Deformities  {Coxa 
Vara) ;  Fractures  {Pelvis,  Femur) ;  Hysteria, 
Surgical  Aspects  of  {Hysterical  Affections  of 
Joints,  Hip) ;  Joints,  Diseases  of  ;  Kidney, 
Surgical  Affections  of  {Perinephritis,  Dia- 
gnosis) ;  OsTEO  -  Arthropathies  {Arthropathies, 
Morbid  Anatomy) ;  Rheumatism,  Acute  {Sym- 
ptoms an/1  Course) ;  Rheumatism  in  Children 
{Symptoms,  Arthritis) ;  Rheumatism,  Rheuma- 
toid Arthritis  {Monoarticular). 

Injuries  to  the  hip  are  numerous  and  may  be 
serious,  for  even  when  they  are  caused  by  only 
slight  violence  the  effects  upon  the  patient  are 
often  far-reaching  and  may  be  of  grave  import. 

Bruised  Hip. — Contusions  of  the  hip,  as  a 
result  of  falls  or  blows,  are  usually  of  importance 
only  in  children  and  in  old  people.  In  children 
because  they  may  form  the  starting-point  of 
tuVierculosis  or  other  infective  disease  of  the 
joint  :  in  old  people  because  a  contusion  of  the 
hip  often  resembles  in  its  symptoms,  though 
never  in  its  signs,  a  fracture  of  the  neck  of  the 
femur.  But  a  fall  or  repeated  blows  upon  the 
great  trochanter  may  lead  at  any  age  to  enlarge- 
ment of  the  bursa  beneath  the  insertion  of  the 
gluteus  maximus,  or  to  a  remarkable  form  of 
chronic  osteoporosis  known  incorrectly  as  "  inter- 
stitial absorption  of  the  neck  of  the  femur." 

Symptoms. — In  its  simpler  forms  the  sym- 
ptoms of  a  contusion  of  the  hip  differ  but  little 
from  those  of  a  bruise  elsewhere.  There  is 
tenderness  over  the  part  struck,  followed  in  a 
few  hours  by  swelling  and  stiffness,  which 
slowly  disappear,  whilst  the  skin  passes  through 
a  succession  of  colours  due  to  the  oxidation 
changes  produced  by  the  tissues  on  the  hemo- 
globin of  the  cxtravasated  blood.  In  old  people 
the  shock  of  the  injury  is  sometimes  sufficient 
to  paralyse  the  limb  for  a  time.  The  thigh  lies 
motionless  on  its  outer  side  and  slightly  ab- 
ducted, whilst  the  upper  part  of  the  thigh  is 
swollen  and  tender.  It  is  by  no  means  easy  to 
ascertain  in  these  cases  whether  the  patient  is 
suffering  from  a  bruise  or  from  an  intracapsular 
fracture  of  the  femur.    In  a  bruise  the  thigh 
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may  seem  to  be  slightly  lengthened,  and  the 
great  trochanter  maintains  its  normal  relation 
to  the  anterior  superior  spine  of  the  ilium  ; 
whilst  in  a  fracture  there  is  some  shortening, 
and  the  trochanter  is  displaced  and  no  longer 
rotates  round  its  proper  axis.  Even  these 
guides,  however,  are  lost  in  a  patient  who 
suffers  from  osteoarthritis,  and  an  attempt  must 
then  be  made  to  establish  the  diagnosis  by 
means  of  a  skiagraph.  The  prognosis  of  a 
bruised  hip  is  good,  but  the  practitioner  should 
warn  an  old  person  or  the  mother  of  a  delicate 
child  of  certain  special  risks,  which  will  be 
described  immediately. 

Treatment. — The  treatment  in  the  simpler 
forms  consists  of  a  few  days'  rest  in  bed,  during 
which  the  hip  may  be  rubbed  with  an  embroca- 
tion or  may  be  massaged  by  a  skilful  shampooer. 
When  the  shock  is  so  great  as  to  make  it 
doubtful  whether  the  injury  is  a  bruise  or 
a  fracture  the  patient  must  be  treated  as 
though  he  were  suffering  from  an  intracapsular 
fracture. 

After-effects. — The  pain  sometimes  continues 
for  a  long  time,  and  is  increased  by  exercise 
after  a  severe  bruise  upon  the  outer  side  of  the 
thigh  in  the  neighbourhood  of  the  great  tro- 
chanter. At  first  there  is  no  shortening,  but  the 
patient  limps  more  as  the  local  pain  and  dis- 
comfort diminish,  until  the  injured  limb  is 
found  to  be  appreciably  shorter  than  its  fellow 
when  the  thighs  are  measured  from  the  anterior 
superior  spines  of  the  ilia  to  the  adductor 
tubercles.  The  condition  occvirs  most  often  in 
old  people,  but  it  is  also  met  with  occasionally 
in  young  adults  who  have  apparently  been 
healthy  until  they  met  with  the  accident.  The 
pathology  is  in  dispute,  and  the  condition  has 
been  described  hitherto  under  the  vague  ex- 
pression "  interstitial  absorption  of  the  neck  of 
the  femur."  Mr.  Arbuthnot  Lane  has  lately 
advanced  good  reasons  for  assuming  it  to  be  a 
result  of  severe  bruising  of  the  cartilages  cover- 
ing the  upper  part  of  the  head  of  the  femur 
and  the  corresponding  portion  of  the  acetabulum. 
The  injured  cartilages  and  the  underlying  bone 
become  absorbed  as  a  result  of  the  chronic  in- 
flammation thus  set  up.  The  head  of  the  femur 
becomes  altered  in  shape,  and  the  acetabulum 
becomes  deeper  and  larger  in  a  manner  similar 
to  that  seen  in  osteoarthritis.  The  great  tro- 
chanter seems,  therefore,  as  though  it  had  ap- 
proached the  head  of  the  femur,  but  in  reality 
the  trochanter  comes  nearer  to  the  rim  of  the 
acetabulum  because  the  head  of  the  bone  lies 
deeper  in  its  socket,  whilst  the  length  of  the 
neck  of  the  femur  remains  unaltered. 

The  prognosis  is  imsatisfactory,  especially  if 
the  patient  is  not  seen  until  there  is  well-marked 
shortening. 

The  treatment  in  the  early  stages  consists  in 
keeping  the  patient  in  bed,  with  a  weight  and 
extension  applied  to  the  injured  limb  to  remove 


all  pressure  from  the  joint,  and  to  prevent,  as 
far  as  possible,  the  continued  absorption  of  the 
bruised  cartilage  and  bone.  When  the  shorten- 
ing has  commenced,  the  difference  in  the  length 
of  the  legs  should  be  accurately  adjusted  by 
a  thick-soled  boot,  for  the  limping  tends  to 
increase  the  absorption. 

Bursal  Enlargeme>;t.s. — Blows  on  the  outer 
side  of  the  hip,  injuries,  exposure  to  cold,  and 
certain  occupations,  such  as  tailoring,  which 
involve  prolonged  sitting  in  bad  attitudes,  may 
lead  to  pain  and  swelling  over  the  top  of  the 
great  trochanter.  After  a  longer  or  shorter 
time  a  well-defined  swelling  appears  in  the  long 
axis  of  the  limb.  The  swelling  is  limited 
abruptly  by  the  femoral  insertion  of  the  gluteus 
maximus,  and  is  due  to  an  enlargement  of  the 
bursa  beneath  the  aponeurosis  of  this  muscle. 
If  it  be  left  untouched  it  opens  at  the  outer 
side  of  the  thigh  below  the  level  of  the  great 
trochanter.  In  unhealthy  people  it  oftens 
suppurates  and  tracks  far  and  wide,  leaving 
most  troublesome  sinuses,  hwt  it  is  not  often 
associated  with  any  necrosis  of  the  bone  even 
when  there  has  been  extensive  suppuratioi 

Treatment. — The  treatment  consists  in  laying 
open  the  bursa  freely — by  cutting  through  the 
fascia  lata  parallel  to  its  fil)res — turning  ovit  its 
contents,  breaking  down  all  bridges  of  connective 
tissue,  scraping  the  wall  with  a  flushing  scoop, 
through  which  a  stream  of  boracic  lotion  at  a 
temperature  of  110°  F.  is  passing,  and  after- 
wards suturing  the  edges  of  the  wound  and 
obtaining  luaion  by  first  intention.  A  drainage- 
tube  may  be  inserted  at  the  time  of  the  operation 
if  it  be  removed  twenty-four  hours  later.  The 
bursa  sometimes  communicates  by  a  narrow 
channel  with  a  small  subcutaneous  abscess, 
forming  a  "  collar-stud  "  abscess,  and  it  is  im- 
portant in  dealing  with  such  an  abscess  not  to 
overlook  the  point  of  communication  between 
the  small  subcutaneous  abscess  and  the  larger 
one  situated  beneath  the  fascia  lata.  The  bursa 
beneath  the  ilio-psoas  tendon  (Fig.  1,  lo)  may 
also  become  enlarged  as  a  result  of  injury  or 
from  infection  with  syphilis,  rheumatism,  or 
gonorrha;a.  It  forms  a  smooth  and  fluctuating 
swelling,  which  lies  below  Poupart's  ligament, 
and  may  extend  downwards  as  far  as  the  middle 
of  the  thigh.  The  swelling  may  cause  neuralgic 
pains  from  pressure  upon  the  nerves,  or  venous 
thrombosis  from  pressure  upon  the  deep  veins. 
The  movements  at  the  hip  are  often  hampered, 
and  the  limb  may  become  slightly  flexed,  ab- 
ducted, and  rotated  outwards.  But  it  is  not 
difficult  to  distinguish  an  enlarged  ilio-psoas 
bursa  from  hip  disease,  because  there  is  neither 
shortening,  rigidity,  nor  tenderness  of  the  joint. 
The  treatment  consists  in  freely  incising  the 
bursa  after  it  has  been  exposed  through  a  skin 
incision.  It  is  absolutely  necessarj-  that  the 
wound  should  heal  by  first  intention.  There 
are  other  bursaj  in  the  immediate  neighbourhood 
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of  the  hip-joint  situated  as  is  seen  in  Fig.  1,  at 
the  insertion  of  the  ilio-psoas  tendon,  l)etween 
the  vastus  extenms  and  the  gluteus  maximus, 
and  between  the  gluteus  medius  and  minimus. 


Fk;.  1. — Front  view  oC  the  Hiji-Joint.  1.  Ilium;  2.  Femur;  3.  Pubis;  4.  Tlie  thyroid  or 
obturator  foramen  ;  ."i.  Poupart's  ligament ;  6,  7,  7',  f>,  and  9.  The  capsular  lii;anient  of 
the  liip,  divisible  into  ;— 0.  The  inner  branch  or  fasciculus  of  the  ilio-femoral,  or  Y-shaped 
ligament  of  Bigelow  ;  7.  The  outer  branch  or  fasciculus  of  the  Y-shaped  ligament  of 
Bigelow ;  7'.  The  intermediate  portion  of  the  capsular  ligament ;  S  and  9.  The  upper 
Iiorlions  of  the  capsular  ligament ;  10.  The  bursa  lying  between  the  ilio-psoas  and  the 
capsule  of  tlie  .joint ;  11.  The  straight  head  of  the  rectus  femoris  cut  short ;  I'l.  The 
bursa  separating  the  vastus  extenius  (13)  from  the  gluteus  maximus  (13') ;  14.  The  tendon 
of  the  ilio-psoas  cut  short ;  15.  The  bursa  lying  between  the  ilio-psoas  tendon  and  the 
lesser  trochanter ;  16.  A  small  bursa  is  also  shown  lying  between  the  insertions  of  the 
gluteus  medius  (17)  ami  minimus  (IS).    (Copied  from  Testut's  'I'raiU  d'Anatomie  Immaine.) 


I  have  seen  them  all  enlarged  in  different 
persons  chiefly  as  a  result  of  tuberculous  disease 
or  osteoarthritis. 

Sprained  Hip. — Sprains  of  the  hip  are  gener- 
ally the  result  of  sudden  extension  of  the  thigh 
combined  with  abduction,  and  are  rarely  caused 
by  forced  flexion.     They  affect  the  hip  in  more 


than  one  way.  Sometimes  a  few  fibres  of  the 
pectineus,  the  adductor  brevis,  or  the  adductor 
longus  muscles  are  torn:  in  other  cases  the 
capsular  ligament  is  wrenched  and  a  little 
synovitis  ensues :  whilst  in 
others,  again,  the  ligamentuni 
teres  with  the  fatty  tissue  at 
its  base  is  said  to  be  nipped 
beneath  the  transverse  liga- 
ment of  the  joint.  The  latter 
accident  happens  when  a 
patient  slips  with  the  thigh 
forcibly  abducted  and  at  the 
same  time  slightly  flexed. 
The  thigh  becomes  everted, 
abducted,  and  apparently 
lengthened,  whilst  its  move- 
ments are  greatly  hampered 
by  the  reflex  spasm  of  the 
surrounding  muscles.  Flexion 
followed  by  rapid  extension 
of  the  hip  sets  free  the  liga- 
mentuni teres  and  restores 
immediate  use  to  the  limb, 
which  should  then  be  kept  at 
rest  for  a  few  days.  Partial 
rnpture  of  the  muscles  and 
slight  inflammation  of  the 
synovial  membrane  are  usually 
amenable  to  rest  in  healthy 
people,  but  in  unhealthy 
persons  they  often  give  rise  to 
much  trouble.  There  may  be 
lameness  without  any  impair- 
ment of  movement  in  the 
joint,  perhaps  from  a  little 
interstitial  myositis  or  from 
slight  teiio  -  synovitis  after 
partial  rupture  of  the  muscles 
or  injury  to  the  tendons  and 
their  sheaths,  or  if  the  syno- 
vitis of  the  hip  has  been 
plastic  rather  than  serous,  it 
may  have  caused  local  adhe- 
sions and  thickening  of  the 
capsule.  These  conditions 
often  lead  the  patient  into 
the  hands  of  the  bone-setter, 
who  rightly  believes  the  mis- 
chief to  be  outside  rather  than 
inside  the  joint  when  there  is 
an  absence  of  pain  on  direct 
pressure  over  the  part,  or 
when  shocks  are  impressed 
upon  the  heel,  particularly  if 
pain  is  felt  upon  using  the 
for  the  body  and  when  it 
stooping  forwards.  Passive 
the  breaking  down  of  the 
or  without  an  aiifesthetic, 
some  of  these  cases, 


heel  as  a  pivot 
is  produced  by 
movements  and 
adhesions,  with 
are  of  great  service  in 
especially  if  the  surgeon  take  care  to  fix  any 
painful  spot  by  pressing  his  thumb  upon  it  at 
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the  instant  when  the  forcible  movement  is 
made. 

Wounds. — Wounds  of  the  hip  may  so  injure 
the  surrounding  tissues,  and  even  the  capsule, 
as  to  lead  to  serious  impairment  of  the  move- 
ments of  the  joint ;  or  they  may  cause  a  secondary 
arthritis  ;  but  the  joint  itself  is  so  thoroughly 
protected  from  injury  that  it  is  hardly  ever 
injured,  except  as  a  result  of  gunshots.  The 
swelling  of  the  capsule  forms  the  most  certain 
sign  of  injury,  either  at  once  as  a  residt  of  the 
effusion  of  blood,  after  a  short  interval  from  an 
increase  in  the  synovial  fluid,  or  quite  late  from 
suppuration.  The  swelling  is  felt  easily,  and 
may  so  raise  the  femoral  artery  as  to  make  the 
pulsations  feel  subcutaneous.  The  particiilar 
dangers  of  the  injury  are  liability  to  suppuration 
and  implication  of  the  pelvic  organs.  The 
difficulty  of  rendering  the  joint  immobile  forms 
a  great  obstacle  to  successful  treatment,  and  it 
is  often  necessary,  therefore,  to  excise  the  head 
of  the  femur  either  immediately  after  the  injury 
or  at  a  later  period.  The  experience  gained  in 
the  South  African  war,  however,  shows  that  the 
present  gunshot  woTuids  of  joints  are  by  no 
means  so  serious  as  those  inflicted  in  previous 
campaigns.  A  bullet  may  pass  completely 
through  a  joint  without  leading  to  permanent 
impairment  of  its  function. 

Dislocations  op  the  Hip  are  amongst  the 
rarer  forms  of  injury  met  with  in  general 
surgical  practice.  They  are  the  result  of  con- 
siderable violence,  and  nearly  always  occur  in 
adults,  though  most  surgeons  have  seen  a  few 
cases  of  true  traumatic  dislocation  in  children  : 
in  old  people  a  fracture  of  the  neck  of  the 
femur  usually  takes  the  place  of  dislocation  of 
the  hip. 

Pathology. — An  anatomical  examination  of 
the  hip  shows  that  dislocation  of  the  head  of 
the  femur  takes  place  more  easily  in  some 
postures  than  in  others,  and  at  the  same  time 
it  explains  why  the  head  of  the  bone  generally 
takes  up  certain  fixed  positions  after  it  has  left 
the  acetabulum.  The  capsule  of  the  hip  is 
strengthened  in  front  by  a  fibrous  expansion — 
the  ilio-femoral  or  Y-shaped  ligament  of  Bigelow 
— whilst  behind  is  the  ischio-capsular  ligament, 
extending  from  the  back  of  the  tuber  ischii  to 
the  trochanters.  Of  these  ligaments  the  ilio- 
femoral (Fig.  1,  6,  7,  7')  is  the  more  important. 
It  consists  of  a  thickened  portion  arising  from 
the  front  of  the  ilium  just  below  the  anterior 
superior  spine,  and  passing  downwards  to  be 
inserted  into  the  whole  length  of  the  anterior 
intertrochanteric  line ;  its  base  extends,  there- 
fore, from  the  front  and  upper  part  of  the 
great  trochanter  obliquely  across  the  front  of 
the  femur  to  just  below  the  lesser  trochanter. 
The  outer  and  the  inner  parts  of  the  ligament 
are  thicker  than  the  intermediate  portion,  so 
that  the  front  part  of  the  ligament  consists 
of  two  denser  fascicidi — the  outer  and  inner 


branches  of  the  Y-ligament — connected  together 
by  a  less  dense  layer.  At  the  back  of  the  joint, 
in  addition  to  the  ischio-capsular  ligament,  the 
capsvde  is  strengthened  by  numerous  tendons 
and  muscles  (Fig.  2),  some  of  which  are  in  very 
intimate  relation  with  the  capsule,  whilst  others, 
from  the  nature  of  their  tendons,  are  veritable 
ligaments.  The  tendon  of  the  obturator  internus 
muscle  (Fig.  2,  5)  is  one  of  the  most  important 
of  these  structures,  because  it  forms  a  compact 
and  well-defined  band  of  fibrous  tissue  lying 
immediately  over  the  middle  of  the  head  of  the 


Fig.  2.— The  Anatomical  Relations  of  the  Hip-Joint.  1.  The 
gluteus  niaximus  cut  short ;  2.  The  K'uteus  minimus ;  3. 
The  pyriformis  ;  4.  The  j^emelhis  superior ;  5.  The  obturator 
internus  ;  6.  The  gemellus  inferior  ;  7.  The  qiiadratus  femoris  ; 
8.  The  oi)turator  externus  ;  H.  The  insertion  of  the  gluteus 
medius  ;  10.  The  head  of  the  femur  (the  capsule  of  the  joint 
is  not  shown);  11.  The  great  sciatic  nerve.  (From  Helferich's 
Fractures  and  Dislocntionx,  translated  by  Jno.  Hutchinson, 
Esq.,  Junr.    The  New  Sydenham  Society's  ed.) 

femur.  Of  late  years,  however,  somewhat  too 
great  an  importance  has  been  attached  to  it  in 
connection  with  dislocation  of  the  hip  backwards, 
for  it  is  by  no  means  unusual  to  find  the  obturator 
internus  torn. 

Primary  Dislocations. — The  capsule  is  thin- 
nest and  least  protected  opposite  the  notch  in 
the  acetabulum,  which  is  situated  at  the  bottom 
of  the  joint  and  a  little  behind  its  vertical  axis. 
The  acetabulum,  too,  is  shallow  and  incomplete 
at  this  spot.  When  the  thigh  is  flexed  and 
abducted  the  head  of  the  femur  presses  against 
this  weak  part  of  the  joint,  and  at  the  same 
time  the  ligamentum  teres  is  fully  relaxed.  A 
sudden  and  violent  movement  imparted  to 
the  body  of  the  femur  when  the  thigh  is  thus 
bent  and  abducted  may  drive  the  head  of  the 
bone  out  of  the  socket  through  a  rent  in  the 
capsule,  the  head  being  displaced  downwards 
and  a  little  backwards,  whilst  the  rent  in  the 
capsule  varies  in  size  from  a  minimum  equal  to 
the  diameter  of  the  head  to  a  laceration  involv- 
ing fully  two-thirds  of  circumference  of  the 
acetabulum.    This  seems  to  be  the  usual  method 
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by  which  a  dislocation  of  the  femur  is  produced 
so  that  the  common  primary  dislocation  is 
downwards  and  inwards.  But  in  some  cases 
a  direct  dorsal  dislocation  may  be  brought 
about  by  the  application  of  force  to  the  adducted 
and  flexed  thigh.  The  head  of  the  bone  then 
escapes  above  the  tendon  of  the  obturator 
internus,  if  the  flexion  has  only  been  moderate, 
below  it  if  extreme.  A  portion  of  the  rim  of 
the  acetabulum  is  often  torn  off"  in  direct  dorsal 
dislocation,  and  in  every  dislocation  a  con- 
tinuance of  the  force  producing  the  injury  may 
lead  to  fracture  of  the  pelvis  or  of  the  femur. 
Many  of  the  muscles  surrounding  the  joint 
(Fig.  2)  may  be  torn,  either  directly  {e.g.  the 
obturator  externus,  quadratus  femoris,  obturator 
internus,  or  pyriformis)  by  the  head  of  the 
bone,  or,  as  in  the  case  of  the  gracilis  and 
adductor  longus,  by  overstretching  when  there 
has  been  extreme  abduction.  Injury  to  the 
great  sciatic  nerve  may  lead  to  neuritis,  to 
partial  paralysis,  or  even  to  rupture  of  the 
nerve. 

Secondary  Dislocations. — Although  in  most 
cases  the  first  position  assumed  by  the  head  of 
the  bone  after  it  escapes  from  the  acetabulum 
is  downwards,  subsequent  movements  of  the 
injured  limb  cause  this  to  be  only  temporary, 
and  the  head  passes  either  outwards  or  inwards, 
the  final  position  being  dependent  upon  the 
remnant  of  untorn  capsule  binding  the  shaft  of 
the  femur  to  the  rim. of  the  acetabulum.  From 
the  character  of  the  capsule  the  Y-ligament 
most  often  remains  untorn,  and  when  this  is 
the  case,  or  when  it  is  only  slightly  injured,  the 
head  of  the  bone  passes  into  certain  well-recog- 
nised positions,  forming  a  series  known  as  the 
regular  dislocations ;  but  when  the  Y-ligament 
(Fig.  1,  6,  7,  7')  is  completely  or  in  great  part 
destroyed,  the  head  of  the  bone  may  stray  into 
quite  unusual  places,  and  a  series  of  irregular 
or  anomalous  dislocations  is  then  produced.  It 
should  be  remembered  that  although  the  classi- 
fication here  adopted  is  useful  for  clinical  pur- 
poses, and  for  guidance  in  the  reduction  of  the 
majority  of  cases  of  dislocation  of  the  hip,  it  is 
by  no  means  pathologically  acciu-ate,  and  it  is 
for  this  reason  that  in  some  cases  the  ordinary 
rules  for  reduction  by  manipulation  fail  ab- 
solutely. 

Regular  Dislocations.  —  In  the  regular  dis- 
locations the  head  of  the  femur  passes  outwards, 
resting  upon  the  ilium  either  above  the  tendon 
— the  dorsal  dislocation  of  the  older  surgeons 
(Fig.  3,  1) — or  below  the  tendon  of  the  obtur- 
ator internus — the  sciatic  dislocation  (Fig.  3,  3). 
In  other  cases  the  head  of  the  femur  passes 
inwards,  either  inwards  and  downwards  (Fig.  3,  2) 
— the  thyroid  or  obturator  dislocation  —  or  in- 
wards and  upwards  (Fig.  3,  J/) — the  pubic  or 
subspinous  dislocation  —  when  the  head  of  the 
bone  lies  upon  the  horizontal  rannis  of  the 
pubes  just  internal  to  the  anterior  inferior  spine 


of  the  ilium.  All  inward  dislocations  present 
the  same  general  characteristics  of  abduction  of 
the  thigh  with  rotation  outwards,  and  with  a 
single  exception,  all  outward  dislocations  cause 
the  thigh  to  be  adducted  and  rotated  inwards. 
The  exception  is  the  anterior  oblique  dislocation 
when  the  thigh  is  everted  and  crosses  the  opposite 
one  high  up,  the  toes  being  turned  outwards, 
the  head  of  the  bone  lying  on  the  dorsum  ilii 
just  behind  the  anterior  inferior  spine.  The 
Y-ligament  is  intact,  and  the  dislocation  may  be 
converted  into  the  ordinary  dorsal  form,  in 
which  the  thigh  is  inverted  by  inward  circum- 
duction of  the  extended  limb  across  the  sym- 
physis with  inward  rotation. 

When  the  outer  branch  of  the  Y-ligament 
(Fig.  1,  7)  is  torn,  the  head  of  the  femur  may 
pass  forwards  and  upwards  until  it  lies  at  a 
higher  level  than  when  the  ligament  is  intact — 
a  supras2nnous  dislocation  is  then  produced — the 
limb  being  much  shortened,  slightly  abducted 
and  everted.  An  anterior  oblique  dislocation  is 
readily  converted  into  a  supraspinous  dislocation 
by  rupture  of  the  outer  branch  of  the  Y-liga- 
ment, so  that  this  variety  may  be  produced  in 
two  ways,  either  liy  the  head  passing  outwards 
and  upwards  or  inwards  and  upwai'ds.  When 
the  outer  branch  of  the  Y-ligament  is  torn  and 
the  head  of  the  femur  passes  outwards  and 
backwards,  an  everted  dorsal  dislocation  is  pro- 
duced, the  limb  being  everted  and  slightly 
abducted,  so  that  it  resembles  a  fracture  of  the 
neck  of  the  femur.  Flexion,  adduction,  and 
internal  rotation  of  the  thigh  readily  convert  an 
everted  dorsal  into  the  ordinary  inverted  dorsal 
dislocation. 

When  the  inner  branch  of  the  Y-ligament 
(Fig.  1,  6)  is  torn,  the  head  of  the  bone  may 
slip  much  farther  forwards  than  is  usual,  and 
the  head  may  lie  upon  the  pubes  close  to  the 
pubic  spine. 

Anomalous  Dislocations.- — Extensive  destruc- 
tion of  the  Y-ligament  enables  the  head  of  the 
femur  to  pass  upwards  or  downwards,  either 
vertically  below  the  acetabulum,  backwards 
upon  the  tuber  ischii,  or  downwards  and  for- 
wards into  the  perineum. 

Relative  Frequency. — The  regular  dislocations 
are  said  to  occur  in  the  following  order  of 
frequency  : — 

50  to  55%  dorsal  above  the  tendon  of  the 
obturator  iuternvis. 

20  to  25%  sciatic  or  dorsal  below  the  tendon 
of  the  obtiu'ator  internus. 

10  to  15%  thyroid  or  obturator  dislocations. 

5  to  10%  pubic  or  subspinous. 

Signs. — The  general  signs  attending  a  dis- 
location of  the  hip  are  an  alteration  in  the 
length  of  the  injured  limb,  diminished  power  of 
movement,  with  locking  of  the  joint  in  certain 
positions,  and  an  alteration  in  the  axis  of  the 
limb.  In  a  simple  dislocation  there  is  no 
crepitus,  and  when  the  displacement  is  reduced 
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there  is  no  tendency  for  the  signs  to  reappear. 
But  it  is  by  no  means  unusual  to  find  extensive 
fractures  of  the  pelvis  or  femur  associated  with 
dislocation  of  the  hip,  and  then,  as  well  as  when 
a  portion  of  the  rim  of  the  acetabulum  is  separ- 


— drawn  from  the  anterior  superior  spine  of  the 
ilium  to  the  most  prominent  part  of  the  outer 
lip  of  the  tuber  ischii — and  it  lies  unduly  near 
the  iliac  spine  because  the  head  of  the  bone  is 
directed  backwards  upon  the  dorsum  of  the 


Fig.  3. — Sir  Astley  Coopers  diagrams  to  show  tlie  positions  of  tlie  limb  in  the  ditf'erent  dislocations  of  the  tlii.Ljh-bone,  and  in  intra- 
capsular fracture  ot  the  neck  of  the  femur.  Fig.  1.  The  right  thigh-bone  dislocated  upwards  upon  the  dorsum  ilii.  Fig.  *  Dis- 
location of  the  right  femur  downwards  into  the  tliyroid  or  obturator  foramen.  Fiq.  3.  Sciatic  dislocation  of  the  right  hip.  Fig.  U. 
Pubic  or  subspinous  dislocation  of  the  right  thigh.    Fig.  5.  Intracapsular  fracture  of  the  neck  of  the  right  femur. 


atcd,  there  will  be  both  crepitus  and  a  tendency 
for  the  dislocation  to  recur  after  reduction. 

The  hip  is  wider  and  flatter  than  its  fellow  in 
a  dorsal  dislocation  (Fig.  3,  1)  and  the  injured 
limb  is  considerably  shorter.  The  thigh  is 
slightly  flexed,  adducted,  and  rotated  inwards, 
so  that  when  the  patient  is  erect  the  great  toe 
rests  upon  the  instep  of  the  opposite  foot,  and 
the  knee  touches  the  patella  of  the  uninjured 
side  near  the  upper  margin.  The  great  tro- 
chanter lies  some  distance  above  Nelaton's  line 


ilium.  The  femoral  vessels  have  lost  their 
support  owing  to  the  displacement  of  the  head 
of  the  femur,  and  the  groin  appears  therefore 
to  be  unduly  deep.  The  head  of  the  femur  can 
j  generally  be  felt  in  its  new  situation,  but  all  the 
I  movements  of  the  joint  are  greatly  hampered. 

Flexion  is  most  free,  adduction  is  diflicult,  alv 
j  duction  is  impossible.  When  the  head  of  the 
bone  lies  below  the  tendon  of  the  obturator 
internus  (Fig.  3,  S)  there  is  less  shortening  of 
the  limb,  but  the  flexion,  adduction,  and  inver- 
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sion  are  somewhat  more  marked  than  in  the 
dorsal  form. 

Method  of  reducing  a  Backward  Dislocation  of 
the  Hip. — Reduction  is  brought  about  by  mani- 
pulation, which  should  be  undertaken  immedi- 
ately ;  but  if  the  patient  be  not  seen  until  some 
time  after  the  accident,  it  is  better  to  defer  all 
manipulation  until  an  anesthetic  can  be  given, 
and  the  attempt  made  under  the  most  favour- 
able conditions  of  assistance  and  position. 

The  patient  lies  flat  on  his  back  upon  a 
mattress  placed  on  the  floor,  whilst  the  surgeon 
kneels  beside  him  and  grasps  the  leg  just  above 
the  ankle  with  one  hand,  whilst  he  places  his 
hand,  or,  if  the  thigh  be  heavy,  hooks  his  elbow 
below  the  ham  of  the  injured  limb.  He  then 
flexes  the  leg  \ipon  the  thigh  to  relax  the  ham- 
string muscles,  and  the  thigh  upon  the  pelvis  to 
relax  the  Y-ligament  or  other  portion  of  untorn 
capsule,  and  to  bring  the  head  of  the  fennir 
below  the  acetabulum.  This  position  of  flexion 
with  slight  adduction  is  to  be  maintained  for  a 
few  seconds,  care  being  taken  not  to  flex  the 
thigh  too  much  lest  the  head  of  the  bone  pass 
too  far  forwards ;  the  thigh  is  then  fully  ab- 
ducted, rotated  outwards  to  its  utmost  extent, 
and  brought  down  to  the  couch  in  an  extended 
position.  The  movement  of  abduction  brings 
the  head  of  the  femur  from  below  and  behind 
the  acetabulum  to  the  rent  in  the  capsule,  the 
external  rotation  still  further  raises  the  head 
and  causes  it  to  pass  through  the  rent,  whilst 
the  extension  replaces  it  at  the  bottom  of  the 
acetabulum. 

If  reduction  does  not  take  place  the  head  of 
the  bone  will  pass  inwards  and  the  dorsal  dis- 
location will  be  converted  into  a  thyroid  or 
subspinous  displacement.  The  surgeon  need 
not  be  discouraged,  but  he  should  repeat  the 
manipulation,  and  at  the  same  time  he  should 
cautiously  increase  the  amount  of  adduction 
and  inversion,  whilst  he  diminishes  the  amount 
of  flexion.  He  must  never  allow  his  efforts  to 
become  violent  lest  he  fracture  the  femur,  and 
he  shoiild  remember  that  each  repetition  of  the 
manipulation  is  likely  to  lead  to  further  tearing 
of  the  soft  tissues  around  the  joint.  When  the 
rent  in  the  capsule  is  small,  as  is  shown  by  the 
restricted  movements  of  which  the  limb  is 
capable,  circumduction  will  sometimes  restore 
the  head  of  the  bone  to  its  socket,  for  the 
capsule  is  then  so  short  that  the  movement 
compels  the  head  to  hug  the  rim  of  the  aceta- 
bulum until  it  re-enters  the  cavity.  The  cir- 
cumduction is  eff'ected  by  sweeping  the  leg  and 
thigh  round  in  a  wide  circle,  the  patella  being 
always  kept  to  the  front,  for  the  articular 
surface  of  the  head  looks  nearly  in  the  same 
direction  as  the  internal  condyle  of  the  femur. 
This  method  of  manipulation,  however,  is  open 
to  two  serious  objections.  It  happens  some- 
times, after  an  apparently  successful  reduction 
of  a  dorsal  dislocation  by  free  circumduction, 


that  the  knee  remains  bent  whilst  the  thigh 
continues  flexed  on  the  pelvis  and  is  abducted 
and  rotated  outwards.  This  want  of  freedom  is 
due  to  the  fact  that  the  sciatic  nerve  is  stretched 
over  the  front  of  the  neck  of  the  femur,  lying 
first  beneath  the  inner  portion  of  the  capsule 
and  the  tendon  of  the  psoas,  and  then  descend- 
ing through  the  rent  in  the  muscular  wall  of 
the  thigh  to  the  adductor  magnus.  A  second 
objection  to  the  method  of  reduction  by  circum- 
duction is  that  a  part  of  the  capsule  may 
become  folded  over  the  head  of  the  bone  and 
may  thus  prevent  reduction. 

In  the  thyroid  or  obturator  dislocation 
(Fig.  3,  2)  the  injured  thigh  is  longer  than  the 
other,  though  too  much  reliance  must  not  be 
placed  upon  this  sign ;  it  is  abducted  and 
flexed.  The  hip  is  flattened  and  the  great 
trochanter  is  less  prominent  than  normal.  The 
toes  point  forwards.  When  the  head  of  the 
bone  lies  in  the  perineum  there  is  marked 
flexion  and  abduction  of  the  thigh. 

Reduction  is  accomplished  by  placing  the 
patient  supine  as  before.  The  surgeon  then 
flexes  the  leg  on  the  thigh,  the  thigh  on  the 
abdomen,  adducts,  inverts,  and  brings  the  thigh 
downwards  in  extension.  This  form  is  usually 
easier  to  reduce  than  the  dorsal  displacement. 

In  the  pubic  dislocation  (Fig.  3,  4)  the  hip  is 
flattened  and  the  great  trochanter  lies  above 
Nelaton's  line  and  nearer  to  the  symphysis 
pubis  than  is  natural.  The  thigh  is  shortened, 
abducted,  rotated  outwards,  and  slightly  flexed. 
The  femoral  artery  is  displaced  inwards  and  the 
head  of  the  bone  can  be  felt  in  its  new  position. 
This  form  of  displacement  is  sometimes  attended 
by  great  pain  in  the  course  of  the  anterior 
crural  nerve. 

Reduction  is  brought  about  in  the  same 
manner  as  in  the  obturator  variety  by  flexing 
the  leg  on  the  thigh,  the  thigh  on  the  abdomen, 
then  adduct,  invert,  and  bring  down  in  full 
extension.! 

The  after-treatment  of  a  reduced  dislocation 
consists  in  keeping  the  patient  in  bed  for  a 
fortnight,  the  injured  limb  being  placed  between 

1  Mr.  Sturrock  has  recentlj'  {The  British  Medical  Jour- 
iud,  1.  1900,  p.  845)  reduced  two  regular  dislocations  of 
the  hip  by  the  following  manipulation  :  The  patient  being 
anaesthetised  and  laid  \ipon  his  back  on  the  floor,  the 
surgeon  kneels  upon  his  left  knee  when  the  left  hip  is 
dislocated,  and  on  tlie  left  side  of  the  patient.  The 
patient's  thigh  is  then  carefully  flexed  to  a  right  angle,  and. 
while  this  is  being  done  the  leg  i-:  also  flexed  to  a  right 
angle  and  laid  with  the  most  prominent  part  of  the  calf  on 
the  right  kr.ee  of  the  surgeon.  The  ankle  is  then  finnly 
grasped  with  the  left  hand  and  the  condyles  of  the  femur 
with  the  right.  The  thigh  is  then  abducted  for  thyroid 
dislocations,  adducted  for  dorsal  and  pubic,  and  rotated 
inwards  for  all  varieties,  by  drawing  the  foot  away  from 
the  middle  line  and  keeping  the  knee  steady.  Traction  is 
now  made  by  steadily  depressing  the  ankle,  the  surgeon 
using  his  knee  as  the  I'ulcruin  :  the  patient's  leg  makes  a 
most  powerful  lever.  The  thigh  is  then  rotated  outward.s, 
and,  while  this  is  being  done,  the  head  of  the  femur  slips 
into  the  acetabulum. 
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sandbags  or  bandaged  to  a  long  outside  splint. 
Passive  movement  may  then  be  employed,  but 
the  patient  should  not  be  allowed  to  walk  about 
for  at  least  six  weeks  after  the  accident,  though 
he  may  be  permitted  the  use  of  crutches.  The 
duration  of  treatment  in  a  case  of  dislocation 
complicated  by  fracture  will  necessarily  be  pro- 
longed, and  a  weight  and  extension  should  be 
applied. 

The  prognosis  after  reduction  will  depend  upon 
the  nature  of  the  injury  and  the  ease  with 
which  the  displacement  has  been  reduced.  It 
is  good  in  simple  cases,  but  the  patient  should 
be  warned  that  the  accident  may  recur,  that 
there  may  be  some  permanent  lameness  from 
injury  to  the  muscles,  that  there  may  be  some 
neuritis,  and  that  it  may  form  the  starting-point 
of  disease  of  the  joint. 

The  obstacles  to  reduction  are  numerous  and 
are  sometimes  insuperable.  One  of  the  most 
common  appears  to  be  due  to  the  fact  that  the 
capsule  has  been  torn  from  the  neck  of  the 
femur,  so  that  it  hangs  as  a  covering  over  the 
acetabulum  and  prevents  the  head  re-entering 
the  socket :  in  other  cases  part  of  the  obturator 
externus  is  torn,  and  the  muscular  fibres  are 
pushed  before  the  head  into  the  acetabulum, 
whilst  in  yet  other  cases  the  head  of  the  femur 
may  lie  as  it  were  "  in  chancery  "  between  the 
tendons  of  the  pyriformis  and  the  obturator 
internus  muscles  (Fig.  2,  3  and  s).  When  the 
capsule  has  been  pushed  into  the  socket  from 
the  dorsal  aspect  it  may  sometimes  be  removed 
by  flexing  and  abducting  the  thigh,  whilst  if  it 
has  entered  from  the  thyroid  aspect  flexion  and 
adduction  of  the  femur  may  displace  it.  After 
engaging  the  inverted  capsule  the  femur  should 
be  rotated  inwards  to  tighten  the  Y-ligament 
and  drive  the  head  well  into  the  acetabulum, 
whilst  at  the  same  time  the  knee  is  raised  and 
the  capsule  or  muscle  is  thus  removed  from  its 
cavity. 

The  irreducibility  in  long-standing  disloca- 
tions is  due  to  causes  other  than  those  just 
mentioned,  though  the  capsule  again  plays  an 
important  part.  When  the  cavity  of  the  aceta- 
bulum remains  unoccupied  the  torn  capsular 
ligament  falls  over  it,  and  the  stump  of  the  liga- 
mentum  teres  undergoes  inflammatory  changes. 
A  proliferation  of  connective-tissue  cells  takes 
place,  and  the  socket  becomes  occupied  with 
connective  tissue  which  is  at  first  soft,  but  soon 
becomes  dense  and  fibrous.  If  the  rent  in  the 
capsule  is  only  a  small  one  it  often  heals  early, 
and  has  been  found  completely  repaired  eighteen 
days  after  the  dislocation.  The  ligament  teres, 
too,  shows  remarkable  powers  of  repair,  and  a 
new  and  very  complete  joint  may  be  formed  at 
the  place  where  the  head  lies  in  its  new  position. 
The  shortening  of  the  muscles  and  tendons  in- 
serted into  the  upper  end  of  the  femur  and 
fibrous  adhesions,  or  a  new  capsule "  formed 
about  the  head,  greatly  militate  against  the 
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successful  reduction  of  old-standing  dislocations 
of  the  hip. 

2^he  treatment  of  unreduced  dislocations  of  long 
standing  is  one  which  may  require  the  most 
anxious  consideration  of  the  surgeon.  It  con- 
sists necessarily  in  leaving  the  patient  alone,  in 
subcutaneous  division  of  the  contracted  muscles 
and  tendons,  in  osteotomy,  in  arthrotomy,  or  in 
excision  of  the  head  of  the  femur.  When  the 
inconvenience  is  slight  and  the  dislocation  of 
long  standing  it  is  generally  wise  to  leave  the 
patient  alone,  but  when  he  is  crippled  and  in 
pain,  arthrotomy  and  excision  of  the  head  of  the 
bone  seem  at  present  to  off'er  the  most  satisfac- 
tory results.  Arthrotomy  consists  in  cutting- 
down  upon  the  acetabulum  by  an  incision 
planned  to  permit  easy  access  to  the  great  tro- 
chanter. In  the  majority  of  cases  this  will  be 
found  to  be  in  front  of  the  joint  along  a  line 
separating  the  posterior  border  of  the  tensor 
fascife  femoris  from  the  gluteus  medius.  The 
head  and  neck  of  the  femur  are  then  laid  bare, 
and  all  the  muscular  attachments  are  divided  as 
low  as  the  lesser  trochanter,  until  the  whole 
upper  end  of  the  bone,  including  the  great  tro- 
chanter, is  absolutely  free,  the  division  being 
subperiosteal  as  far  as  is  possible,  and  the  prox- 
imity of  the  great  sciatic  nerve  not  being  over- 
looked. The  acetabulum  is  then  excavated  and 
enlarged  sufficiently  to  allow  the  head  of  the 
femur  a  ready  entrance.  Tlie  head  is  replaced 
in  the  socket  thus  prepared  to  receive  it,  the 
wound  is  closed,  extension  is  applied,  and  the 
limb  is  fixed  for  at  least  a  month  in  a  position 
of  slight  abduction.  Excision  should  only  be 
performed  when  arthrotomy  has  failed,  or  is 
manifestly  impossible,  for  though  it  gives  the 
patient  a  useful  limb  it  also  gives  him  a  shortened 
one.  When  an  excision  has  been  decided  upon, 
therefore,  as  little  of  the  neck  as  possible  should 
be  removed. 

Other  difficulties  may  also  arise  in  connection 
with  a  dislocation  of  the  hip,  and  chief  amongst 
these  are  the  cases  where  the  dislocation  is  com- 
pound or  when  the  femur  is  broken  in  the  upper 
third.  In  the  less  serious  cases  of  compound 
dislocation  the  wound  and  the  surrounding  skin 
should  be  thoroughly  cleansed,  and  the  head  of 
the  bone  should  then  be  guided  into  the  socket, 
the  wound  being  enlarged  if  it  be  necessary,  but 
more  often  it  will  be  necessary  to  excise  the  head 
of  the  bone.  Amputation  is  so  fatal  an  opera- 
tion that  it  should  be  avoided  except  as  a  very 
last  resource.  But  when  it  has  to  be  done,  the 
operation  should  not  be  delayed  until  inflamma- 
tion and  suppuration  have  made  all  the  tissues 
highly  vascular,  as  htemorrhage  is  the  chief 
danger  of  this  operation.  When  the  dislocation 
is  complicated  by  a  fracture,  an  incision  must  be 
made  along  such  a  line  as  will  enable  the  head 
to  be  replaced  and  the  fracture  to  be  united  with 
stout  silver  wire.  The  bulk  of  the  soft  tissues 
covering  the  injured  hip  will  sometimes  render 
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impracticable  any  operation,  and  the  surgeon 
must  then  be  content  to  leave  the  dislocation 
unreduced  and  secure  union  of  the  fracture. 
The  subsequent  treatment  will  depend  upon  the 
amount  of  movement  which  the  patient  obtains. 

Epiphyseal  Separations.  —  The  anterior  in- 
ferior spine  of  the  ilium  has  attached  to  it  the 
straight  head  of  the  rectus  femoris  muscle,  which 
is  rendered  taut  when  the  hip  is  extended,  the 
reflected  head  being  tightened  when  the  rectus 
is  used  to  extend  the  knee  during  flexion  of  the 
hip.  Separation  of  the  epiphysis  of  the  anterior 
inferior  spine  of  the  ilium  is  the  result  of  mus- 
cular force  transmitted  through  the  straight 
head  of  the  rectus,  and  has  occurred  in  young 
adults  who  were  just  bounding  off  at  the  begin- 
ning of  a  race,  when  they  had  been  standing 
with  one  leg  advanced  and  bent  both  at  the  hip 
and  knee  whilst  the  injured  leg  was  straight. 
The  symptoms  were  sudden  but  not  very  severe 
pain,  flexion  at  the  hip  and  knee  with  crepitus, 
sometimes  difficult  to  obtain,  as  only  a  scale  of 
bone  may  be  detached.  The  treatment  consists 
in  the  application  of  a  plaster  of  Paris  spica  for 
a  month.    The  prognosis  is  good. 

The  epiphyseal  head  of  the  femur  may  be 
separated  at  any  time  after  the  age  of  4  years, 
though  the  accident  is  most  common  between 
the  ages  of  1 4  and  1 8  years.  It  is  probable  that 
in  early  infancy  the  whole  upper  end  of  the 
femur  may  be  detached  from  the  shaft,  but  in 
older  children  it  is  an  intracapsular  separation 
of  the  cartilaginous  head.  The  accident  happens 
as  a  result  of  direct  injury  to  the  outer  side  of 
the  thigh  below  the  great  trochanter  when  the 
leg  is  adducted  and  semiflexed.  The  injured 
limb  is  everted  owing  to  the  weight  of  the  leg, 
and  there  is  slight  flexion  with  abduction  or 
adduction.  The  eversion  is  sometimes  replaced 
by  inversion,  due  perhaps  to  the  lower  fragment 
being  placed  in  front  of  the  upper  part  of  the 
bone.  The  great  trochanter  is  more  prominent, 
and  lies  higher  on  the  injured  than  on  the  unin- 
jured side,  and  when  the  separation  is  complete 
there  is  muffled  crepitus  with  very  considerable 
shortening.  The  amount  of  movement  varies 
with  the  separation  of  the  fragments ;  it  is 
usually  slight,  but  when  the  periosteum  remains 
untorn  the  patient  may  retain  considerable 
power  over  his  leg,  for  the  periosteum  covering 
a  growing  bone  is  relatively  thicker  and  stronger 
than  that  covering  a  mature  bone.  The  pain 
varies  greatly,  but  it  seems  to  be  somewhat 
less  severe  than  in  a  fracture  of  the  neck  of  the 
femur. 

The  injury  has  to  be  distinguished  from  a 
traumatic  and  from  a  congenital  dislocation, 
from  a  fracture  of  the  neck  of  the  femur,  from 
hip  disease,  and  from  a  simple  bruise.  The 
Rontgen  rays  help  materially  in  the  diagnosis. 

The  prognosis  is  generally  good.  Bony  union 
occurs  unless  wide  separation  with  laceration  of 
the  periosteum  leads  to  non-union,  an  unfortu- 


nate result,  which  is  most  likely  to  occur  in 
children  who  have  been  allowed  to  move  the  limb 
unrestrictedly  in  consequence  of  failure  to  recog- 
nise the  nature  of  the  injury.  Some  impairment 
of  growth  may  take  place  in  the  upper  third  of 
the  femur,  leading  to  alterations  in  the  head  and 
neck  of  the  bone,  simulating  the  rachitic  defor- 
mity known  as  coxa  vara  (see  p.  229).- 

The  treatment  consists  in  the  application  of  a 
weight  and  extension  for  three  weeks,  after  which 
the  patient  is  allowed  to  go  about  on  crutches 
either  in  a  Thomas  splint  or  with  a  poroplastic 
splint  fitted  round  the  pelvis  and  extending 
down  the  outer  side  of  the  thigh.  The  prognosis 
is  good  though  the  repair  is  sometimes  slow. 

The  epiphysis  of  the  great  trochanter  may  be 
separated  between  the  thirteenth  and  sixteenth 
years  of  age  generally  by  direct  violence,  as  by  a 
fall  on  the  hip  or  a  blow  on  the  great  trochantei-, 
though  the  injury  is  not  necessarily  severe.  In 
many  cases  the  displacement  is  slight,  but  when 
the  separation  is  complete  the  epiphysis  is  drawn 
upwards  and  somewhat  backwards  and  inwards 
by  the  glutei  and  rotator  muscles.  Crepitus 
may  or  may  not  be  felt,  but  there  is  always 
pain,  swelling,  and  extravasation  over  the  seat 
of  injury.  The  prognosis  is  by  no  means  good, 
for  several  of  the  recorded  cases  have  died  of 
septic  poisoning.  A  long  external  splint,  inter- 
rupted at  the  hip,  should  be  applied  as  soon  as 
possible,  and  the  patient  must  be  carefully 
examined  from  day  to  day  to  discover  whether 
he  has  any  symptoms  of  infective  osteomyelitis. 
If  necessary  an  incision  should  be  made  down  to 
the  bone  before  an  abscess  forms. 

Fractuebs  op  the  Hip. — The  acetabulum  may 
be  broken  either  through  its  cavity  or  along  the 
rim.  A  fall  upon  the  trochanter  may  cause  a 
simple  fissure  extending  across  the  socket,  it  may 
split  the  acetabulum  into  its  three  constituent 
parts,  or  it  may  drive  the  head  of  the  femur 
through  the  base  into  the  pelvis.  Fissured 
fractures  give  rise  to  few  symptoms  besides  pain 
and  lameness,  and  even  when  there  has  been 
considerable  displacement  of  the  fragments  in 
the  more  severe  fractures  most  of  the  recorded 
cases  have  been  diagnosed  as  examples  of  frac- 
ture of  the  neck  of  the  femur.  Such  errors  will 
probably  be  less  frequent  in  the  future,  as  the 
Rontgen  rays  can  be  utilised  when  there  is  any 
doubt  as  to  the  nature  of  the  injury.  When 
the  head  of  the  bone  is  driven  into  the  pelvis, 
pressure  upon  the  great  trochanter  causes  deep- 
seated  pain,  and  there  is  often  evidence  that  the 
pelvic  viscera,  especially  the  bladder,  have  sus- 
tained serious  injury. 

The  prognosis  of  fissured  fractures  of  the 
acetabulum  is  favoui'able,  but  when  the  head  of 
the  bone  has  been  driven  through  the  base  the 
injury  often  proves  fatal,  either  at  once  from 
shock  or  after  a  time  from  prolonged  suppura- 
tion and  septic  absorption. 

In  the  simpler  forms  of  injury  the  treatment 
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consists  in  keeping  the  patient  at  rest  with  a 
pelvic  band  and  a  weight  and  extension  on  the 
injured  side.  This  may  be  replaced  by  a  plaster 
of  Paris  spica  at  the  end  of  six  weeks,  after 
which  the  patient  is  allowed  to  go  about  on 
crutches. 

Fractures  of  the  rim  of  the  acetabulum  are 
usually  associated  with  direct  dorsal  dislocations 
of  the  femui'.  The  symptoms  are  those  of  a 
dislocation  of  the  hip  backwards  with  the 
addition  of  crepitus  and  a  great  tendency 
for  the  displacement  to  recur  after  reduction. 
The  prognosis  is  not  very  good  since  per- 
manent lameness  may  occur  from  the  im- 
possibility of  keeping  the  head  of  the  femur 
in  the  acetabulum.  The  treatment  consists 
in  reducing  the  dislocation,  and  afterwards 
applying  a  Hodgen's  splint  (vol.  iii.  p.  360 
and  Fig.  4)  for  a  month  or  six  weeks  after 
the  accident. 

Fractures  of  the  Upper  End  of  the  Femur. 
— Although  intracapsular  fractures  of  the 
neck  of  the  femur  generally  occur  in  persons 
over  60  years  of  age,  they  are  undoubtedly 
met  with  as  rare  accidents  in  children  in 
consequence  of  injuries  of  the  same  nature 
but  of  somewhat  greater  severity  than  those 
causing  a  separation  of  the  epiphysis.  The 
fracture  is  connnon  in  old  people,  because 
the  changes  which  occur  in  the  bones  as  a 
result  of  increasing  age  are  especially  marked 
in  the  upper  third  of  the  femur.  These 
atrophic  changes  lead  to  an  enlargement  of 
the  cancelli  in  the  neck  of  the  femur,  whilst 
the  compact  layers  of  bone  undergo  a  process 
of  absorption  which  renders  them  particularly 
liable  to  yield  when  they  are  subjected  to  a 
strain  or  twist.  The  osteoporosis  is  especi- 
ally marked  in  the  denser  layer  of  bone 
which  reaches  from  the  under  part  of  the 
head  to  the  lesser  trochanter — known  as 
the  calcar  feviorale  of  Merkel.  In  women, 
too,  the  neck  of  the  femur  has  to  withstand 
a  greater  strain  in  supporting  the  weight  of  the 
trunk  than  in  men,  for  in  women  the  width  of 
the  haunch-bones  causes  the  neck  of  the  femur 
to  form  with  the  shaft  an  angle  which  is  nearer 
a  right  angle  than  it  is  in  the  male  pelvis. 

An  intracapsular  fracture,  therefore,  often 
occurs  in  persons  over  60  years  of  age,  and  in 
women  more  often  than  in  men.  Falls  upon 
the  feet  or  knees,  and  blows  upon  the  front  of 
the  great  trochanter,  are  particularly  likely  to 
produce  an  intracapsular  fracture,  and  it  is 
often  remarkable  how  slight  an  injury,  especi- 
ally if  a  twisting  force  be  applied,  is  sufficient 
to  cause  it.  The  signs  (Fig.  3,  3)  are  eversion 
of  the  limb  with  slight  shortening.  The  great 
trochanter  is  less  jDrominent,  lies  higher,  and  is 
situated  more  posteriori^'-  on  the  injured  than 
on  the  uninjured  side.  In  a  few  cases  the 
eversion  is  replaced  by  inversion.  Crepitus 
may  be  obtained  by  drawing  the  thigh  down- 


wards and  rotating  it  inwards,  but  it  is  not 
usually  well  marked,  nor  is  it  necessary  to 
obtain  it.  The  fascia  lata  is  relaxed  (Fig.  5) 
between  the  great  trochanter  and  the  crest  of 
the  ilium  in  consequence  of  the  loss  of  resist- 
ance which  is  normally  offered  through  the  neck 
of  the  femur.  Pain  of  a  starting  character  is 
referred  to  the  insertion  of  the  psoas,  and  may 
extend  down  the  thigh  to  the  knee ;  it  is  in- 


Fio. 


4.— A  photograph  of  a  case  ol  fractured  femur  treated  by  a  Hodgen 
splint  to  show  the  method  of  suspension.  The  details  of  the  spfint 
may  be  seen  in  vol.  iii.  p.  360.  (From  a  photograph  by  Mr.  G.  B. 
Wynne  of  St.  Bartholomew's  Hospital.) 

creased  by  adduction  and  flexion  of  the  hip. 
There  is  usually  much  loss  of  power  over  the 
limb,  but  when  the  reflected  portion  of  the 
capsule  is  untorn  the  patient  may  be  able  to 
stand  upon  the  injured  limb.  The  experiment, 
however,  is  a  dangerous  one,  and  should  never 
be  tried,  because  so  long  as  the  two  fragments 
are  held  in  apposition  there  is  some  chance  of 
obtaining  bony  union.  Impaction  rarely  takes 
place,  but  when  it  occurs  the  neck  is  driven 
into  the  head  of  the  femur.  The  prognosis  is 
most  inisatisfactory,  both  as  regards  the  life 
of  the  patient  and  the  use  of  the  limb.  Old 
persons  with  feeble  circulations  and  atrophied 
lung  tissues  are  liable  to  suffer  from  serious 
hypostatic  congestion  when  they  are  suddenly 
compelled  to  lie  flat  upon  their  backs  in  bed. 
The  temperature  rises,  there  is  some  bronchitis, 
a  little  wandering  of  the  mind,  and  in  a  few 
days,  unless  care  be  taken,  and  often  when 
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every  care  is  taken,  the  patient  dies  :  in  other 
cases  bedsores  are  a  fertile  source  of  trouble. 
In  old  people  non-union  is  the  rule  in  cases  of 
intracapsular  fracture.  The  non-union  is  either 
complete  or  fibrous,  but  bony  union  occurs 
sufficiently  often  to  cause  the  surgeon  to  make 


Fig.  5. — Diagram  to  show  the  manner  in  which  the  ilio-tibial  band 
becomes  relaxed  in  an  intracapsular  fracture  of  the  femur. 
The  diminished  resistance  of  the  ilio-tibial  band  on  the 
affected  side  sometimes  affords  important  corroborative  evi- 
dence of  the  nature  of  the  injury  in  doubtful  cases.  (From 
AUis's  Gross  Prize  Essay.) 

every  attempt  to  secure  it  unless  the  constitu- 
tional symptoms  are  so  serious  as  to  render  it 
necessary  to  save  life  at  the  expense  of  the 
utility  of  the  limb. 

The  treatment  consists  in  applying  an  exten- 
sion (vol.  iii.  p.  361)  with  a  light  weight  of 
2-3  lbs.  to  steady  the  limb  and  prevent  the 
starting  pains.  A  sandbag  is  placed  on  either 
side  of  the  injured  limb,  and  the  patient  is  kept 
in  bed  for  a  month.  A  Thomas  splint  is  then 
fitted,  and  the  patient  is  allowed  to  go  about  on 
crutches.  If  bedsores  or  any  symptoms  of 
bronchitis  appear,  the  patient  should  be  put  into 
a  Thomas  splint  at  once  and  allowed  to  get  up. 

The  measurements  required  by  the  instru- 
ment maker  for  the  splint  are  as  follows  :  the 
circumference  of  the  chest  at  the  line  of  the 
nipples ;  the  circumference  of  the  thigh  two 
inches  below  the  fold  of  the  buttock  ;  the  cir- 
cumference of  the  lower  third  of  the  leg  about 
three  inches  al)ove  the  malleoli.  The  length 
from  the  line  of  the  nipples  to  two  inches  below 
the  fold  of  the  buttock  ;  the  length  from  the 
Hue  of  the  nipple  to  the  lower  third  of  the  leg 


about  three  inches  above  the  malleoli.  It  must 
be  stated  for  which  side  of  the  body  the  splint 
is  needed,  and  if  crutches  are  required,  the  dis- 
tance from  the  axilla  to  the  sole  of  the  foot  on 
the  sound  side  must  also  be  noted.  A  boot  for 
the  sound  limb  must  be  sent  that  a  pattern 
may  be  fixed  to  it.  The  price  of  a  single 
Thomas  splint  varies  from  6s.  6d.  to  about  a 
guinea  and  a  half. 

FiucUires  of  the  neck  of  the  femur  occur  in 
younger  persons  than  the  majority  of  intra- 
capsular fractures.  They  are  often  known  as 
extracapsular  fractures,  but  incorrectly,  because 
the  capsule  of  the  hip  is  attached  in  front  to 
the  intertrochanteric  line  of  the  femur,  and  the 
line  of  fracture  is  therefore  only  outside  the 
femur  posteriorly.  These  fractures  are  the 
result  of  direct  and  serious  injury,  such  as  falls 
upon  the  outer  side  of  the  great  trochanter. 
The  back  of  the  neck  of  the  femur  yields  first, 
and  is  often  comminuted,  the  rest  of  the  neck 
then  breaks,  and  the  proximal  end  of  the  bone 
is  driven  into  the  great  trochanter.  If  the  force 
is  expanded  the  fracture  remains  impacted,  but 
if  it  continue  the  bone  is  further  split,  and  the 
trochanters  are  eitlier  detached  or  the  great 
trochanter  is  so  much  comminuted  as  to  set  free 
the  impacted  neck  of  the  femur.  The  fracture 
is  not  found  more  often  in  women  than  in  men, 
as  is  the  case  in  inti'acapsular  fractures,  and 
there  is  usually  great  pain  made  worse  by 
pressure  over  the  great  trochanter.  The  limb 
is  generally  powerless,  but  the  patient  has  con- 
trol over  it  more  frequently  than  is  the  case  after 
an  intracapsular  fracture,  and  when  the  impac- 
tion is  complete  a  few  steps  may  even  be  taken 
with  the  injured  limb. 

The  signs  consist  in  a  shortening,  which, 
though  slight  at  first,  may  suddenly  become 
considerable  owing  to  the  separation  of  the 
impacted  fragments.  The  great  trochanter  is 
increased  in  size  directly  after  the  accident;  it 
lies  nearer  to  the  anterior  superior  spine  of  the 
ilium,  and  the  hollow  of  the  groin  becomes 
filled  xip.  The  limb  is  generally  everted  owing 
to  the  posterior  part  of  the  neck  of  the  fenuir 
being  less  resistant  than  the  anterior  portion, 
but  a  few  cases  of  inversion  have  been  observed. 
The  ecchymosis  and  bruising  are  considerable. 

The  prognosis  is  good  because  firm  bony 
union  occurs  in  a  comparatively  short  space  of 
time.  The  impaction  should  be  allowed  to  re- 
main in  people  over  middle  age,  who  will  then 
walk  with  a  limp,  but  in  young  and  vigorous 
adults  the  two  fragments  should  be  disengaged, 
in  the  hope  that  the  union  may  take  place 
without  any  shortening. 

The  treatment  consists  in  extending  and 
supporting  the  limbs  by  means  of  a  Hodgen 
splint,  bent  at  the  knee  to  an  angle  of  130°. 
The  leg  is  first  washed,  dried,  dusted  with  zinc 
oxide,  and  shaved  if  necessary.  An  extension 
apparatus  of  moleskin  strapping  with  a  wooden 
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stirrup  is  secured  to  the  leg  and  lower  part  of 
the  thigh  in  the  manner  described  (vol.  iii. 
p.  361).  Strips  of  house  flannel  are  cut  and 
arranged  beneath  the  limb,  from  the  great  tro- 
chanter to  the  ankle,  each  strip  overlapping  the 
one  above  it,  and  each  being  three  inches  broad, 
and  rather  more  in  length  than  the  circum- 
ference of  the  limb  at  the  part  it  is  to  overlap. 
The  splint  is  then  placed  over  the  limb  so  that 
the  upper  cross  bar  lies  an  inch  below  Poupart's 
ligament,  and  the  lower  cross  bar  is  over  the 
dorsum  of  the  foot  on  a  level  with  the  instep, 
whilst  the  outer  bar  is  as  high  as  the  anterior 
superior  spine  of  the  ilium,  and  the  inner  bar  is 
opposite  the  tendon  of  the  adductor  longus. 
The  strips  of  flannel  are  then  pinned  to  the 
sides  of  the  splint  in  order,  and  from  above 
downwards,  imtil  the  thigh  and  leg  lie  in  a 
trough.  A  stout  piece  of  blind  cord  is  then 
attached  to  the  stirrup  of  the  extension,  and  to 
the  end  of  the  splint  which  projects  at  least 
five  inches  beyond  the  foot.  The  limb  is  slung 
by  means  of  a  pulley  and  cord  attached  to  the 
splint  by  two  pairs  of  hooks  soldered  to  the 
sides,  and  the  cord  with  a  weight  at  the  end 
runs  over  a  pulley  in  a  standard  placed  at  the 
foot  of  the  bed  (Fig.  4).  The  position  of  the 
limb  required  to  bring  the  two  fragments  into 
good  apposition  can  only  be  determined  by 
experiment,  but  the  limb,  even  to  its  extreme 
upper  limit,  should  lie  free  of  the  bed,  and  at 
the  lower  end  the  splint  should  be  at  least  ten 
inches  above  it.  The  piece  of  cord  attaching 
the  stirrup  to  the  end  of  the  splint  is  a  valuable 
test  of  the  efficiency  of  the  apparatus  ;  so  long 
as  it  remains  taut  good  extension  is  being 
exercised  upon  the  limb  through  the  agency  of 
the  splint,  but  if  it  become  slack  the  appliance 
must  be  readjusted.  When  a  Hodgen  splint  is 
not  available  a  long  outside  splint  with  a  weight 
and  extension  may  be  applied  for  six  weeks,  and 
the  patient  may  then  be  allowed  to  go  about  on 
crutches  and  in  a  Thomas  splint  for  a  further 
period  of  three  to  six  weeks,  the  actual  time 
depending  upon  his  age  and  weight. 

Frachire  of  the  great  trochanter  is  a  rare  form 
of  fracture  resulting  from  direct  injury  to  the 
hip.  The  symptoms  are  flexion,  deformity, 
limitation  of  movement.  The  great  trochanter 
is  drawn  upwards  and  lies  above  Nelaton's  line. 
It  appears  in  some  cases  as  if  an  actual  increase 
had  taken  place  in  the  length  of  the  limb,  and 
the  accident  is  mistaken  for  a  dislocation  of  the 
head  of  the  femur,  especially  when  the  patient 
is  only  seen  some  time  after  the  injury.  Bony 
union  generally  occurs  with  the  great  tro- 
chanter in  its  new  position,  and  the  patient 
therefore  limps  after  the  accident.  It  is  some- 
times worth  while  to  pin  the  great  trochanter  to 
the  shaft,  but  in  most  cases  the  treatment  con- 
sists in  keeping  the  patient  in  bed  with  his 
limb  between  sandbags  or  in  a  Thomas  hip 
splint. 


Coxa  vara  is  a  name  given  to  a  rickety  in- 
curvation of  the  neck  of  one  or  both  femora 
which  is  seen  more  often  in  growing  children 
than  during  the  early  years  of  life.  Particular 
attention  was  first  called  to  it  in  1889  by  E. 
Miiller,  who  said  that  "  in  adolescence  without 
apparent  cause  or  following  a  slight  injury,  the 
patient  begins  to  limp  and  complain  of  fatigue 
and  pain  about  the  affected  joint  on  exertion. 
Shortening  of  the  limb  is  soon  apparent  and  is 
caused  by  elevation  of  the  trochanter  above 
Nelaton's  line.  The  limb  is  usually  extended 
or  flexed  to  a  few  degrees  and  somewhat  rotated 
outwards.  The  motion  of  the  joint  is  slightly 
diminished,  particularly  in  abduction.  There 
is  no  local  tenderness  on  pressure."  Coxa  vara 
occurs  in  those  who  carry  weights,  do  much 
walking,  or  are  subject  in  other  ways  to  pro- 
longed fatigue.  Its  onset  is  marked  by  a 
peculiar  stiffness  of  the  hip  referred  to  "growing 
pains,"  the  stiffness  being  worse  on  rising  after 
sitting  for  a  time.  It  is  relieved  by  complete 
rest.  The  shortening  maj^  be  considerable, 
amounting  to  as  much  as  1^  inch.  The  pro- 
minence of  the  trochanters  is  especially  well 
seen  by  flexing  the  thighs,  and  the  displacement 
of  the  trochanter  in  relation  to  Nelaton's  line  is 
backwards  as  well  as  upwards.  This  is  usually 
associated  with  external  rotation  of  the  limb, 
but  in  some  cases  there  may  be  external  rota- 
tion without  any  upward  displacement.  Tilting 
of  the  pelvis  with  consecutive  scoliosis  and 
secondary  genu  valgum  or  knock -knee  may 
result  from  the  deformity. 

The  diagnosis,  prognosis,  and  treatment  are 
discussed  in  article  "Deformities,"  vol.  ii. 
p.  296. 
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In  individuals  of  average  nutrition  the  con- 
stituent parts  of  the  hip-joint  are  not  available 
for  direct  examination.  We  are  unable  to  de- 
tect the  presence  of  fluid  or  the  existence  of 
synovial  thickening  so  readily  as  we  can  in 
other  joints,  so  that  in  the  diagnosis  of  hip 
disease  we  are  compelled  to  rely  upon  evidence 
which  is  indirect,  e.g.  the  presence  of  a  limp  in 
walking,  an  alteration  in  the  attitude  of  the 
affected  limb,  restriction  or  loss  of  the  normal 
movements  of  the  joint,  etc.  The  accurate  in- 
terpretation of  these  phenomena  necessitates 
considerable  clinical  experience,  and  no  little 
care,  on  the  part  of  the  observer.  He  must  be 
able  to  measure  correctly  the  length  of  the 
lower  limbs  and  of  their  different  segments,  to 
ascertain  the  position  of  the  great  trochanter  in 
relation  to  Nelaton's  line,  to  Bryant's  triangle, 
and  to  determine  the  attitude  of  the  lower 
limbs  in  relation  to  the  pelvis,  and  of  the  pelvis 
in  relation  to  the  spinal  column. 

The  hip-joint  may  be  located  as  follows : — 
From  the  mid-point  of  a  line  drawn  between 
the  anterior  superior  iliac  spine  and  the  sym- 
physis pubis  a  perpendicular  line  directed  down- 
wards will  divide  the  joint  into  two  equal 
halves.  A  horizontal  line  projected  inwards 
from  the  upper  edge  of  the  trochanter  will  pass 
through  the  centre  of  the  head  of  the  femur  ; 
in  children  the  trochanter  is  at  a  higher  level, 
so  that  a  similar  line  will  touch  the  highest 
part  of  the  head.  The  whole  of  the  anterior 
and  fully  one-half  of  the  posterior  aspect  of  the 
neck  of  the  femur  is  covered  by  synovial  mem- 
brane, so  that  not  only  lesions  of  the  epiphysis 
and  epiphysial  junction,  but  also  those  in  the 
neck  of  the  bone,  are  capable  of  direct  exten- 
sion to  the  synovial  membrane  and  to  the 
cavity  of  the  joint. 

While  the  capsular  ligament  of  the  hip  is  of 
extraordinary  strength,  there  are  certain  weak 
points  through  which  infective  material  may 
escape  from  the  joint  into  the  surrounding 
tissues ;  the  most  important  of  these  is  on 
the  anterior  aspect,  where  a  bursa  intervenes 
between  the  capsule  and  the  ilio- psoas;  the 
bursa  communicates  with  the  joint  in  one  out 
of  ten  bodies ;  a  second  weak  point  exists 
immediately  above  the  trochanter  minor,  where 
the  tendon  of  the  obturator  externus  passes 
above  the  insertion  of  the  ilio- psoas;  a  bursa 
may  intervene  between  these  structures,  and 
may  communicate  with  the  joint. 

When  the  spongy  bone  constituting  the  floor 
of  the  acetabulum  is  the  seat  of  infective  disease 
the  latter  may  extend  within  the  pelvis,  giving 


rise  to  a  swelling  which  may  be  felt  per  rectum, 
and  it  may  be  also  to  complications  involving 
the  pelvic  viscera. 

Only  these  diseases  of  the  hip  are  here 
described  which  present  distinctive  features. 
For  other  diseases  the  reader  is  referred  to  the 


general  article  on  "  Diseases  of  Joints." 
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Tuberculous  disease  of  the  hip,  or  "  hip 
disease "  as  it  is  commonly  called,  without 
further  qualification,  is  especially  common  in 
the  class  of  patients  who  frequent  hospitals. 
It  is  of  great  importance,  inasmuch  as  it  is 
a  cause  of  prolonged  invalidism  or  confinement 
to  bed ;  it  is  attended  with  a  considerable 
mortality  (only  second,  so  far  as  the  skeleton 
is  concerned,  to  disease  of  the  spine  and  pelvis), 
and,  especially  if  untreated,  it  may  result  in 
permanent  deformity.  The  clinical  study  of 
hip  disease  is  not  unattended  with  difficulty, 
partly  because  the  morbid  changes  are  less 
open  to  inspection  and  palpation  than  is  the 
case  in  other  joints,  and  partly  because  of  the 
complicated  relationships  of  the  lower  ex- 
tremity to  the  pelvis  and  spine  in  the  various 
phases  of  the  disease. 

General  Facts  as  to  Age,  Sex,  Relative 
Frequency,  etc. — It  is  essentially  a  disease 
of  early  life  ;  it  rarely  commences  after  puberty, 
and  very  rarely  after  maturity.  In  any  case  of 
hip  disease  in  an  adult  one  should  be  doubtful 
of  its  tuberculous  origin,  unless  it  is  a  relapse 
of  antecedent  disease. 

Hip  disease  is  slightly  more  common  in  the 
male  than  in  the  female. 

The  frequency  of  disease  at  the  hip,  in  rela- 
tion to  that  of  other  parts  of  the  skeleton,  varies 
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with  age ;  in  children  it  comes  second  after  the 
spine;  in  adolescents  it  comes  third  after  the 
spine  and  knee. 

In  a  certain  number  of  cases  hip  disease  is 
primary  in  the  sense  that  it  is  the  only  dis- 
coverable tuberculous  lesion  ;  in  others  it  follows 
upon  tuberculosis  of  the  lung,  kidney,  lym- 
phatic glands,  etc.,  and  is  thus  to  be  regarded 
as  definitely  metastatic  and  less  favourable. 

When  it  develops  after  an  injury  the  patient 
is  to  be  regarded  as  already  tuberculous,  and 
the  injury  merely  plays  the  part  of  a  localising 
factor. 

Pathological  Anatomy. — This  will  only  be 
considered  in  so  far  as  it  affords  an  explanation 
of  certain  of  the  clinical  features,  or  affords 
guidance  in  diagnosis  and  treatment. 

I.  The  relative  frequency  of  disease  in  the 
synovial  membrane  and  in  the  bones  has  an 
important  bearing  on  prognosis  ;  while  recovery 
under  conservative  treatment  may  be  reasonably 
anticipated  in  disease  of  synovial  origin,  opera- 
tive measures  will  be  required  in  the  majority 
of  cases  in  which  there  are  lesions  in  the  bones. 

Observations  based  on  specimens  removed  by 
operation  or  preserved  in  museums  are  mislead- 
ing, as  these  are  derived  from  the  graver  and 
more  persistent  forms  of  the  disease.  The 
general  experience,  however,  is  unanimous  that 
bone  lesions  bulk  more  largely  in  the  pathology 
of  hip  disease  than  is  the  case  in  other  joints. 
The  most  recent  estimate  is  that  given  by 
Krause  based  on  177  cases;  the  origin  of  the 
disease  was  osseous  in  129,  synovial  in  26,  and 
doubtful  in  22.  The  proportion  of  osseous 
disease  would  appear  to  be  even  higher  in  the 
case  of  children ;  synovial  disease  per  se  is  less 
infrequent  in  young  adults,  and  in  cases  where 
other  joints  are  affected  simultaneously  with 
the  hip. 

II.  Seat  of  the  Bone  Lesions. — The  acetabulum 
and  upper  end  of  the  femur  are  affected  in  about 
equal  proportion.  The  most  frequent  site  in 
the  femur  is  at  or  near  the  junction  of  the 
epiphysis  and  neck  of  the  bone ;  in  this  situa- 
tion the  tuberculous  material  has  only  to 
erupt  through  the  cortex  of  the  bone  in  order 
to  infect  the  synovial  membrane  or  the  entire 
joint.  Gross  lesions  at  the  epiphysial  junction 
may  cause  detachment  of  the  epiphysis,  and 
the  latter  may  subsequently  become  fixed  in 
the  acetabulum.  Lesions  in  the  epiphysis 
itself  are  on  a  smaller  scale.  Those  at  the 
base  of  the  neck  and  in  the  trochanter, 
although  capable  of  running  an  extra-articular 
course,  are,  if  left  to  themselves,  liable  to 
extend  to  the  joint ;  in  exceptional  cases  they 
may  do  so  by  tunnelling  the  cervix  and  head 
of  the  bone.  In  the  acetabulum  the  wall  or  the 
floor  may  be  the  original  site  of  the  disease  ;  in 
either  case  the  joint  can  scarcely  escape  infec- 
tion, and  the  latter  is  usually  more  serious  than 
when  it  arises  in  the  femur. 


III.  natm-e  of  the  bone  lesions  has  a  con- 
siderable influence  on  the  clinical  features  of 
hip  disease ;  we  may  distinguish  between  the 
primary  lesions,  which  are  essentially  tuber- 
culous, and  the  secondary  lesions,  which  are 
largely  the  result  of  pressure. 

The  tuberculous  lesions  present  the  same 
characters  and  wide  variation  as  in  other 
joints ;  it  should  be  noted,  however,  that  the 
sclerosed    foci,  which  result   in  necrosis,  are 


comparatively  frequent,  especially  in  the  femur, 
where  they  are  usually  wedge-shaped,  the  base 
of  the  wedge  abutting  on  the  epiphysial  disc 
or  on  the  articular  surface  of  the  head.  Riedel 
estimated  that  sequestra  are  present  in  70  per 
cent  of  the  cases  subjected  to  operation.  Disease 
in  the  floor  of  the  acetabulum  may  result  in  per- 
foration at  one  or  at  several  points,  and  in  the 
formation  of  an  abscess  within  the  pelvis. 
Gross  alterations  on  the  pelvic  aspect  of  the 
acetabulum  may  be  discovered  on  rectal  ex- 
amination. 

The  secondary  changes  from  pressure  involve 
an  alteration  in  the  size  and  shape  of  the  bones 
subsequent  to  the  destruction  of  the  articular 
cartilage.  While  the  disappearance  of  the 
surface  bone  may  be  the  direct  result  of  the 
tuberculous  process,  the  more  extensive  altera- 
tions, at  present  under  consideration,  are  the 
result  of  the  absorption  of  bone,  already  softened 
by  inflammation  (rarefying  ostitis),  under  the 
influence  of  pressure.  In  untreated  cases,  the 
bones,  being  immobilised  in  a  definite  position 
by  muscular  contraction,  exercise  a  continuous 
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and  injurious  pressure  upon  one  another.  71ie 
head  of  the  femur  undergoes  absorption  from 
above  downwards  ;  it  loses  its  spherical  shape, 
becomes  flattened  or  truncated,  or  may  dis- 
appear altogether ;  the  neck  of  the  bone  in 
its  turn  may  be  absorbed.  In  the  acetabulum 
the  bone  is  absorbed  in  an  upward  and  back- 
ward direction  under  the  influence  of  the 
pressure  exerted  by  the  head  of  the  femur ; 
the  socket  is  thereb}^  enlarged  and  elongated 
towards  the  dorsum  ilii ;  by  active  formation 
of  new  bone  an  attempt  is  made  to  maintain 
a  buttress  for  the  head  of  the  femur ;  but  the 
further  progress  of  the  disease  may  result  in  a 
further  absorption  of  bone  and  a  still  greater 
enlargement  of  the  socket ;  the  lower  and 
anterior  part  of  the  acetabulum,  which  is  no 
longer  in  contact  with  the  head  of  the  femur, 
is  filled  up  with  granulation  tissue,  which  may 
or  may  not  be  tuberculous.  To  this  progressive 
enlargement  and  displacement  of  the  socket 
Volkmann  gave  the  suggestive  name  of 
"  wandering  acetabulum."  Its  clinical  import- 
ance is  obvious,  since  the  resulting  displacement 
of  the  femur  is  the  most  important  cause  of 
actual  shortening  in  advanced,  and  especially 
in  untreated  cases  of  hip  disease  ;  the  displace- 
ment may  be  so  considerable  as  to  simulate 
a  dorsal  dislocation ;  the  pi'ominent  posterior 
edge  of  the  enlarged  and  displaced  socket  may 
be  felt  as  a  hard  swelling  above  and  behind 
the  great  trochanter. 

Among  the  secondary  results  of  tuberculous 
disease  at  the  hip  special  mention  must  be  made 
of  the  occurrence  of  dislocation ;  this  may  result 
from  the  alterations  in  the  bones  already  de- 
scribed, or  from  destruction  or  softening  of  the 
capsular  and  round  ligaments,  or  from  a  com- 
bination of  these ;  the  displacement  of  the 
head  of  the  bone  may  be  further  assisted  if 
the  acetabulum  has  been  largely  filled  up 
with  granulation  tissue.  The  direction  of  the 
displacement  is  nearly  always  upwards  and 
backwards ;  the  dislocation  may  be  complete 
on  to  the  dorsum  ilii,  or  it  may  be  incomplete  ; 
in  the  latter  case  the  head  rests  on  the  upper 
and  posterior  edge  of  the  acetabulum,  and 
presents  a  deep  groove  corresponding  to  the 
line  of  contact. 

The  formation  of  abscess,  which  is  such  a 
frequent  accompaniment  of  hip  disease,  usually 
proceeds  from  the  joint  itself,  and  the  abscess 
usually  communicates  with  the  joint  through 
an  opening  in  the  capsule.  The  abscesses 
within  the  pelvis  usually  communicate  with 
the  joint  through  the  acetabulum.  Abscesses 
may  form  in  the  vicinity  of  the  joint  from  an 
extra-articular  focus  of  tubercle  at  the  base  of 
the  neck  or  in  the  great  trochanter. 

Clinical  Features. — For  convenience  of  de- 
scription it  is  customary  to  divide  these  into 
stages,  although  never  sharply  defined  from 
each  other  nor  pi'esent  in  every  case  of  the 


disease.  There  is  usually  a  well-marked  stage 
of  onset  characterised  by  a  voluntary  limp,  by 
pain,  and  by  restriction  of  the  movements  of 
the  joint ;  a  second  stage  with  abduction  of  the 
limb  and  apparent  lengthening,  and  a  third 
stage  with  adduction  and  apparent  or  actual 
shortening.  Of  these  stages,  the  first  may  be 
absent  or  may  escape  observation,  the  second 
is  very  typical  of  hip  disease,  but  may  also  be 
absent,  inasmuch  as  cases  are  met  with  of  an 
acute  type  in  which  the  attitude  from  the  outset 
is  one  of  adduction.  The  third  stage  is  the  one 
most  often  absent,  either  because  the  patient 
has  recovered  before  reaching  it,  or  because 
the  adduction  by  which  it  is  characterised  has 
been  prevented  by  treatment.  The  formation 
of  abscess  may  take  place  at  any  stage  in  the 
progress  of  hip  disease. 

Initial  Stage.  —  This  probably  corresponds 
either  to  disease  which  is  still  confined  to  the 
synovial  membrane  or  to  a  lesion  in  the  bone 
which  has  not  yet  opened  freely  into  the  cavity 
of  the  joint.  The  onset  of  hip  disease  is  usually 
so  insidious  that  the  patient  or  his  friends  are 
rarely  able  to  define  the  date  on  which  it  com- 
menced. If  injury  is  alleged  as  an  exciting- 
cause,  some  weeks  usually  elapse  between  the 
receipt  of  the  injury  and  the  onset  of  symptoms. 
In  the  case  of  a  child  it  is  usually  brought  for 
advice  because  it  has  begun  to  limp.  The 
statement  may  be  made  that  it  has  become 
pale,  that  it  has  ceased  to  take  its  food  well, 
that  its  sleep  has  been  disturbed,  and  that  the 
pain  and  the  limp,  after  coming  and  going  for 
a  time,  have  become  more  continuous  and 
pronounced.  On  asking  the  child  to  walk,  it 
may  be  observed  that  the  affected  limb  is 
dragged  in  such  a  way  as  to  avoid  movement  of 
the  hip,  and  to  substitute  for  this,  movement  of 
the  pelvis  ;  the  child  rests  the  weight  of  the 
trunk  on  the  affected  limb  as  little  as  possible, 
aud  inclines  to  rest  on  the  balls  of  the  toes 
rather  than  on  the  heel.  There  is  usually  some 
wasting  of  the  muscles  of  the  thigh  and  slight 
flattening  of  the  buttock.  Diminution  or  loss 
of  the  gluteal  fold  indicates  a  degree  of  flexion 
at  the  hip  which  might  otherwise  escape  notice. 
Pain  is  complained  of  in  the  hip  or  shooting 
down  to  the  inner  side  of  the  knee  (through  the 
obturator  nerve) ;  sometimes  the  pain  is  con- 
fined to  the  knee,  and  if  the  practitioner  restrict 
his  examination  to  this  joint  he  may  overlook 
the  disease  at  the  hip.  At  this  early  stage  the 
attitude  of  the  limb  is  not  constant ;  it  may  be 
quite  natural  at  one  time  and  slightly  flexed  or 
abducted  at  another.  Tenderness  of  the  joint 
is  of  little  diagnostic  importance  ;  it  should  be 
looked  for  either  in  front  or  behind  the  head  of 
the  bone  ;  complaint  of  pain  on  driving  the  head 
against  acetabulum  may  occasionally  assist  in 
the  recognition  of  hip  disease,  but  the  diagnostic 
value  of  the  procedure  has  been  overrated. 
Most  stress  is  to  be  laid  on  testing  the  functions 
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of  the  joint,  and  if  it  is  carried  out  gently  and 
without  jerking  there  is  no  complaint  of  pain. 
The  movements  should  be  practised  on  the 
sound  limb  in  the  first  instance  in  order  to 
reassure  the  child  that  no  violence  is  contem- 
plated. The  child  should  lie  on  its  back,  either 
on  its  mother's  knee  or  on  a  table.  On  slowly 
flexing  the  thigh  of  the  affected  limb,  it  will  be 
found  that  the  range  of  flexion  at  the  hip  is 
soon  exhausted,  and  that  any  further  flexion 
takes  place  at  the  lumbo-sacral  junction.  The 
child  is  then  made  to  lie  on  its  face  with  the 
knees  flexed  in  order  to  test  the  movements  of 
rotation  ;  the  thigh  is  rotated  outwards  and 
inwards,  and  on  comparing  the  two  sides  it  will 
be  found  that  rotation  is  restricted  or  abolished 
on  the  side  affected,  any  apparent  rotation  tak- 
ing place  at  the  lumbo-sacral  junction.  These 
tests,  as  they  may  be  called,  reveal  the  presence 
of  rigidity  which  results  from  the  involuntary 
contraction  of  muscles  ;  it  is  the  most  reliable 
sign  of  hip  disease  during  the  stage  of  onset ; 
the  procedure  recommended  has  the  decided 
advantage  of  being  universally  applicable,  even 
in  the  case  of  very  young  children.  If  there 
should  still  exist  any  doubt  as  to  the  presence 
or  absence  of  hip  disease,  the  examination  de- 
scribed should  be  repeated  from  week  to  week 
until  one  is  able  to  arrive  at  a  definite  con- 
clusion. 

Second  Stage. — The  patient  now  presents  more 
evident  symptoms  of  hip  disease,  and  usually 
exhibits  the  attitude  of  abduction,  eversion,  ami 
flexion.  This  stage  probably  corresponds  with 
commencing  disease  of  the  articular  surfaces  and 
progi'essive  involvement  of  all  the  structures  of 
the  joint.  The  attitude  described  would  appear  to 
be  the  result  of  muscular  action.  The  original 
view  of  Bonnet,  that  it  is  caused  by  distension 
of  the  capsule  of  the  joint,  is  no  longer  accepted. 
The  most  reasonable  explanation  of  the  various 
attitudes  assumed  in  hip  disease  is  that  given  by 
Kdnig ;  if  the  patient  walks  without  crutches, 
as  he  is  usually  able  to  do  at  this  stage,  the 
attitude  of  abduction,  eversion,  and  slight  flexion 
enables  him  to  save  the  limb  to  the  utmost 
extent ;  on  the  other  hand,  if  he  uses  a  crutch, 
as  he  is  obliged  to  do  at  a  more  advanced  stage 
of  the  disease,  he  no  longer  uses  the  limb  for 
support,  but  draws  it  upwards  and  inwards  into 
the  position  of  adduction,  inversion,  and  greater 
flexion ;  similarly,  if  he  is  confined  to  bed  he 
lies  on  the  sound  side,  and  the  affected  limb 
sinks  by  gravity  so  as  to  lie  over  the  normal  one 
in  the  position  of  adduction,  inversion,  and 
flexion.  Kdnig's  explanation  accords  with  the 
fact  that  in  the  exceptional  cases  which  begin 
with  adduction  and  inversion,  we  have  usually 
to  deal  with  a  more  severe  type  of  the  disease 
associated  with  grave  osseous  lesions,  precisely 
those  cases  in  which  the  patient  is  compelled 
to  adopt  the  use  of  crutches  or  to  lie  up  at  an 
early  period.    Similarly  the  transition  from  the 


abducted  to  the  adducted  position  is  usually 
associated  with  such  an  aggravation  of  the 
symptoms  that  the  patient  is  no  longer  able 
to  walk  without  assistance. 

The  combination  of  abduction,  eversion,  and 
flexion,  although  characteristic  of  the  stage  of 
hip  disease  at  present  under  consideration,  is 
not  constant ;  the  proportion  of  the  different 
elements  not  only  varies  in  different  cases,  but 
one  or  other  element  may  be  wanting,  e.g. 
abduction  and  eversion  may  occur  without 
flexion. 

The  abnormal  attitude  is  at  first  entirely 
maintained  by  the  action  of  muscles,  but  where 
it  is  very  prolonged  or  becomes  permanent,  the 
muscles,  fascire,  and  ligaments  undergo  shorten- 
ing, so  that  it  is  continued  without  muscular 
effort. 

Compensation  of  Abduction,  Eversion,  and 
Flexion ;  apparent  Lengthening  of  the  Limb. — 
On  first  looking  at  the  patient  the  abnormal 
attitude  may  be  largely  concealed,  because  the 
patient  usually  restores  the  parallelism  of  the 
limbs,  by  lowering  the  pelvis  on  the  affected 
side,  and  adducting  the  sound  limb ;  this 
obliquity  or  tilting  of  the  pelvis  causes  appar- 
ent lengthening  on  the  diseased  side ;  it  is  best 
demonstrated  by  drawing  one  straight  line 
between  the  anterior  iliac  spines  and  another 
to  meet  it  from  the  ensiform  cartilage  through 
the  umbilicus ;  if  the  pelvis  is  in  its  normal  or 
horizontal  position,  the  two  lines  intersect  one 
another  at  right  angles  ;  if  it  is  tilted,  the  angles 
at  the  point  of  intersection  are  unequal.  The 
flexion  of  the  thigh  may  be  largely  compensated 
for  by  increasing  the  forward  curve  of  the 
lumbar  spine  (lordosis),  and  by  flexing  the  leg 
at  the  knee.  To  demonstrate  the  lordosis  the 
patient  should  be  laid  on  a  flat  table ;  when  the 
thigh  is  flexed  the  lumbar  spine  is  in  contact 
with  the  table ;  when  the  thigh  is  extended  the 
spine  arches  forwards  so  that  one  may  insert 
the  hand  or  the  closed  fist  beneath  it.  In  order 
to  estimate  the  angle  of  flexion  in  any  individual 
patient  he  should  lie  with  the  spine  pressed  flat 
on  the  table ;  the  point  is  then  determined, 
when,  on  attempting  to  extend  the  thigh,  the 
spine  begins  to  arch  ;  the  angle  which  the  thigh 
forms  with  the  surface  of  the  table  can  be  readily 
measured. 

There  may  also  be  an  attempt  to  compensate 
for  the  eversion  of  the  limb  by  rotating  the 
pelvis  forwards  on  the  affected  side. 

If  the  functions  of  the  joint  are  tested  by  the 
methods  already  referred  to,  it  will  be  found 
that  there  is  more  or  less  complete  rigidity,  and 
that  both  active  and  passive  movements  take 
place  at  the  lumbo-sacral  junction  instead  of  at 
the  hip.  While  the  rigidity  is  usually  absolute 
as  regards  rotation,  it  may  sometimes  be  possible 
with  care  and  gentleness  to  obtain  a  little 
increase  of  flexion  ;  for  diagnostic  purposes  most 
stress  should  therefore  be  laid  on  the  pi-esence 
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or  absence  of  the  movement  of  rotation ;  for 
example,  if  a  patient  exhibits  abduction  and 
flexion,  and  it  is  possible  to  elicit  rotation  move- 
ments, the  probability  is  that  he  is  not  suflPer- 
ing  from  disease  in  the  joint,  but  from  some 
affection  in  its  neighbourhood. 

Swelling,  although  rarely  a  prominent  feature, 
should  be  looked  for  on  the  anterior  aspect 
of  the  joint ;  wlien  present  it  may  fill  up  the 
fold  of  the  groin,  and  may  project  forwards  the 
femoral  vessels ;  it  is  doughy  and  elastic  like 
the  white  swelling  of  other  joints,  but  may  at 
any  time  liquefj'  and  form  a  cold  abscess  ;  swell- 
ing about  the  trochanter  and  neck  of  the  bone 
may  be  estimated  by  measuring  with  calipers 
and  comparison  with  the  sound  side ;  the 
absence  of  swelling  does  not  preclude  the 
existence  of  grave  lesions  in  the  interior  of  the 
bone.  Swelling  on  the  pelvic  aspect  of  the 
acetabulum  may  be  discovered  by  rectal  ex- 
amination. 

Third  Stage. — The  patient  now  presents  un- 
mistakable symptoms  of  hip  disease  character- 
ised by  adduction,  inversion,  increase  of  flexion, 
and  apparent  or  real  shortening  of  the  limb.  It 
probably  corresponds  with  well-developed  cai'ies 
of  the  articular  surfaces  since  pain  is  now  a 
more  prominent  feature,  and  there  are  usually 
"  startings  at  night."  This  stage  is  less  often 
met  with  nowadays  because  the  diagnosis  and 
treatment  of  the  disease  in  its  earlier  stages  are 
better  and  more  generally  known.  As  far  as 
the  attitude  of  the  patient  is  concerned,  the  flexion 
is  iisually  so  pronounced  that  it  can  no  longer 
be  concealed  by  lordosis,  so  that  when  the 
patient  is  recumbent,  although  the  spine  is 
arched  forwards,  the  limb  is  still  flexed  both  at 
the  hip  and  at  the  knee  ;  when  the  spine  is  flat  on 
the  table,  the  flexion  of  the  thigh  may  amount 
to  as  much  as  a  right  aiijile.  The  adduction 
varies  very  much  in  degree ;  when  moderate  in 
amount  it  is  compensated  for  by  raising  the  pelvis 
on  the  affected  side ;  this  results  in  apparent 
shortening  of  the  limb  ;  it  is  of  great  importance 
to  understand  the  cause  of  this  shortening,  since 
it  can  be  prevented  by  treatment. 

It  is  the  result  of  an  effort  on  the  part  of  the 
patient  to  restore  the  normal  parallelism  of  the 
limbs,  the  sound  limb  being  abducted  to  the 
same  extent  as  the  affected  limb  is  adducted. 
As  a  result  of  the  obliquity  of  the  pelvis,  the 
patient  wlien  erect  exhibits  a  scoliosis  of  the 
spine  with  the  dorso- lumbar  convexity  to  the 
sound  side. 

When  the  adduction  is  very  pronounced  the 
patient  is  unable  to  restore  the  normal  parallelism 
of  the  limbs,  and  the  knee  on  the  affected  side  may 
cross  the  sound  limb ;  there  is  a  deep  groove  at 
the  junction  of  the  perineum  and  thigh,  the  pelvis 
may  be  tilted  to  such  an  extent  that  the  space 
between  the  lower  ribs  and  the  iliac  crest 
scarcely  admits  the  fingers,  and  there  is  great 
prominence  of  the  trochanter.    In  the  slighter 


degree  of  adduction,  which  is  more  often  met 
with,  the  toes  of  the  affected  limb  rest  on  the 
dorsum  of  the  sound  foot,  as  in  a  traumatic  dis- 
location on  to  the  dorsum  ilii. 

The  attitude  described  above  is  at  first  the 
result  of  muscular  action,  but  when  it  is  pro- 
longed or  permanent,  the  fasciae,  ligaments, 
tendons,  and  especially  the  adductor  longus, 
become  shortened,  so  that  it  may  be  impossible 
to  correct  it  without  division  of  the  contracted 
soft  parts. 

If  the  case  is  left  untreated  further  changes 
may  take  place  as  a  result  of  the  pressure  of 
the  carious  articular  surfaces  against  one 
another,  viz.  absorption  of  the  head  of  the 
femur,  progressive  excavation  and  displacement 
of  the  acetabulum,  so  that  the  upper  end  of  the 
femur  is  drawn  gradually  upwards  and  back- 
wards within  the  socket.  Examination  will 
then  reveal  the  existence  of  a  variable  amount 
of  actual  shortening ;  it  will  also  be  found  that 
the  trochanter  is  displaced  above  Nelaton's 
line,  and  that  it  is  nearer  the  middle  line  of  the 
body,  while  above  and  behind  the  trochanter 
there  is  a  prominent  hard  swelling  correspond- 
ing to  the  margin  of  the  enlarged  acetabulum. 

At  this  stage  there  may  be  a  combination  of 
real  and  of  ,  apparent  shortening  which  may 
amount  to  several  inches.  If,  as  very  rarely 
happens,  the  original  attitude  of  abduction  has 
been  maintained  throughout,  we  may  have  a 
combination  of  apparent  lengthening  and  of 
actual  shortening. 

In  cases  of  long  standing  there  may  be  an 
additional  cause  of  shortening  in  the  shape  of 
retardation  of  the  growth  of  all  the  bones  of  the 
limb.  Shortening  from  dislocation  will  be  re- 
ferred to  later. 

During  the  third  stage  the  other  signs  and 
symptoms  become  more  pronounced  :  the  patient 
becomes  pale  and  thin ;  he  is  usually  confined 
to  bed  ;  his  sleep  is  disturbed  by  "  startings  "  of 
the  limb ;  the  rigidity  of  the  joint  and  the 
wasting  of  the  muscles  are  very  striking.  Any 
elevation  of  the  temperature  is  exceptional ;  it 
may  rise  slightly  after  a  prolonged  examination 
of  the  limb,  or  after  a  railway  journey,  or  from 
abscess  formation.  Any  marked  elevation  of 
the  temperature,  apart  from  septic  complica- 
tions, should  make  one  suspect  the  develop- 
ment of  tubercle  elsewhere,  or  of  general 
tuberculosis. 

Abscess  P'ormation  in  Hip  Disease. — The 
formation  of  abscess  is  not  related  to  any  par- 
ticular stage  of  the  disease  ;  it  may  occur  before 
there  is  any  deformity,  or  it  may  be  deferred 
until  the  disease  has  apparently  recovered.  The 
site  of  abscess  and  the  direction  in  which  it 
spreads  is  influenced  by  its  seat  of  origin  and 
by  the  anatomical  arrangement  of  the  parts  con- 
cerned. The  abscess  may  be  solitary,  or  there 
may  be  several.  They  appear  either  in  the  thigh 
or  in  the  pelvis,  more  commonly  in  the  thigh. 
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The  abscesses  which  form  in  the  thigh  usually 
originate  from  the  cavity  of  the  joint ;  less 
frequently  they  are  periarticular ;  they  may 
present  in  front  of  or  behind  the  joint. 

(1)  The  anterior-  abscess  in  exceptional  cases 
ascends  on  the  deep  surface  of  the  psoas  muscle 
into  the  iliac  fossa ;  it  usually  appears  in  the 
thigh,  and  comes  to  the  surface  on  one  or  other 
side  of  the  psoas ;  the  antero  -  exteriial  abscess 
appears  between  the  psoas  and  the  great 
trochanter,  a  little  below  the  anterior  superior 
iliac  spine ;  from  the  resistance  offered  by  the 
fascia  lata,  it  may  gravitate  down  the  thigh 
between  the  sartorius  and  tensor  fasciae  femoris 
before  perforating  the  fascia  and  erupting 
through  the  skin;  the  antero  -  internal  abscess 
emerges  at  the  inner  border  of  the  psoas,  im- 
mediately above  the  trochanter  minor,  and 
bulges  in  the  adductor  region  ;  it  may  perfor- 
ate the  pectineus  muscle  and  point  below 
Poupart's  ligament  to  the  inner  side  of  the 
femoral  vessels,  or  it  may  point  anywhere  from 
the  perineum  to  the  middle  of  the  thigh.  In 
connection  with  these  anterior  abscesses  it 
occasionally  happens  that  when  they  have 
opened  and  become  septic  the  femoral  vessels 
may  be  eroded,  leading  to  serious  and  sometimes 
fatal  haemorrhage. 

(2)  The  posterior  abscess  develops  in  the 
gluteal  region,  and  may  make  its  way  to  the 
surface  through  the  gluteus  maximus,  more 
often  it  points  at  the  lower  border  of  this  muscle 
in  the  region  of  the  great  trochanter,  occasion- 
ally it  gravitates  down  the  thigh,  or  extends 
upwards  towards  the  posterior  iliac  spine. 
Mention  must  also  be  made  of  the  extra-articular 
abscess  in  the  region  of  the  great  trochanter,  which 
is  often  quite  independent  of  the  joint,  and 
usually  ruptures  in  the  neighbourhood  of  the 
trochanter ;  also  of  the  abscess  ivhich  originates 
in  the  lymphatic  glands  along  the  femoral  or 
external  iliac  artery,  which  may  lead  to  the 
formation  of  tuberculous  ulcers  and  occasionally 
to  erosion  of  the  femoral  vessels. 

The  abscesses  which  form  within  the  pelvis 
originate  either  in  connection  with  the  aceta- 
bulum or  in  relation  to  the  psoas  muscle  where 
it  passes  in  front  of  the  joint.  Those  which  are 
directly  connected  with  disease  of  the  aceta- 
bulum may  remain  localised  to  the  lateral  wall 
of  the  pelvis,  or  may  spread  backwards  towards 
the  hollow  of  the  sacrum,  or  open  into  the 
bladder  or  rectum,  or  ascend  into  the  iliac  fossa 
and  point  above  Poupart's  ligament  (usually  to 
the  outer  side  of  the  iliac  vessels),  or  descend 
towards  the  ischio-rectal  fossa  and  perineum  and 
point  in  the  vicinity  of  the  anus,  or  pass 
through  the  great  sacro-sciatic  notch  and  point 
in  the  buttock.  The  abscess  which  develops  in 
relation  to  the  psoas  muscle  may  be  shaped  like 
an  hour-glass,  one  sac  occupying  the  iliac  fossa, 
the  other  filling  up  the  adductor  region  of  the 
thigh,  the  two  sacs  communicating  with  each 


other  through  a  narrow  neck  beneath  Poupart's 
ligament. 

It  has  been  well  pointed  out  by  Cheyne  that 
the  key  to  the  diagnosis  of  the  point  of  origin  of 
any  pelvic  abscess  resulting  from  hip  disease,  lies 
mainly  in  the  examination  per  rectum ;  if  a 
swelling  is  felt  on  the  pelvic  aspect  of  the  aceta- 
bulum it  is  probable  that  the  abscess  has  started 
there,  and  one  may  be  able  to  recognise  fluctua- 
tion between  the  iliac  swelling  and  that  felt  per 
rectum.  If  there  is  no  swelling  in  the  region 
of  the  acetabulum,  the  probability  is  that  the 
abscess  has  originated  in  the  front  of  the  joint, 
and  has  spread  upwards  into  the  iliac  fossa 
along  the  psoas  muscle. 

77ie  fo7'niation  of  abscess  in  relation  to  hi]) 
disease  would  be  of  comparatively  little  im- 
portance, were  it  not  that  by  rupturing  on  the 
skin  surface  it  results  in  the  septic  complications 
which  are  so  disastrous,  not  only  by  aggravating 
the  ■  tuberciilosis,  but  also  by  impairing  the 
general  health.  The  development  and  progress 
of  abscess,  so  long  as  the  skin  is  luibroken,  is 
usually  unattended  with  any  fever,  or  complaint 
of  pain,  since  unless  the  patient  is  carefully 
examined  from  time  to  time  the  existence  of 
abscess  may  escape  recognition.  When  the 
abscess  bursts  externally  septic  infection  is 
almost  inevitable ;  this  may  result  in  abundant 
purulent  discharge,  or  where  the  external  opening- 
is  insufficient  for  drainage,  in  repeated  attacks 
of  inflammation  attended  with  fever,  burrowing 
of  the  pus,  and  the  formation  of  fresh  sinuses, 
until  the  condition  of  the  patient  may  merge 
into  that  of  hectic  fever  or  chronic  septic  poison- 
ing, in  which  he  loses  ground  from  day  to  day, 
becomes  the  victim  of  wa::y  disease  in  the 
viscera,  or  dies  of  exhaustion,  tuberculous 
meningitis,  or  general  tuberculosis.  We  do 
mean  to  say  that  the  presence  of  septic  sinuses 
is  incompatible  with  recovery,  but  they  are  a 
source  of  danger  to  which  the  patient  should 
never  be  exposed  if  he  comes  under  treatment 
with  unbroken  skin. 

Dislocation. — True  dislocation  is  a  rare  com- 
plication, and  should  never  be  allowed  to  take 
place  in  a  patient  who  is  under  observation.  It 
is  more  likely  to  occur  during  the  stage  of 
adduction  with  inversion.  It  is  often  ascribed 
to  slight  violence,  but  it  is  known  to  have  taken 
place  during  sleep  from  the  same  spasmodic 
contractions  of  muscles  that  give  rise  to  "start- 
ings "  at  night.  In  the  more  common  dorsal 
dislocation,  adduction  and  inversion  are  pro- 
nounced, the  trochanter  projects  above  and 
behind  Nelaton's  line,  and  the  head  of  the  bone 
may  be  felt  on  the  dorsum  ilii.  In  the  upward 
or  supracotyloid  dislocation  the  head  lies  below 
the  anterior  superior  iliac  spine,  flexion  is  little 
marked,  eversion  may  replace  inversion,  the 
trochanter  is  farther  from  the  middle  line  than 
on  the  sound  side,  the  adduction  is  compensated 
for  by  tilting  of  the  pelvis,  so  that  there  may 
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be  a  combination  of  actual  and  apparent 
shortening. 

It  is  a  remarkable  fact  that  when  dislocation 
has  occuiTed  there  may  be  less  complaint  of 
pain  or  of  "  startings  "  than  before,  and  passive 
movements  may  be  elicited  which  up  till  then 
were  impossible. 

Bilateral  Hip  Disease.  Crossed- Leg  De- 
formity.— In  the  same  way  that  any  two  or 
more  joints  may  be  simultaneously  or  succes- 
sively the  seat  of  tuberculous  disease  both  hip- 
joints  may  become  affected,  each  running  its 
course  independently  of  the  other.  The  peculi- 
arity of  the  bilateral  affection  is  that  the  patient 
is  necessarily  confined  to  the  recumbent  posture 
until  the  disease  has  completely  recovered,  and 
that  his  capacity  for  standing  and  walking  in 
the  future  may  be  seriously  impaired,  especially 
if  the  disease  has  cured  with  rigidity  or  anky- 
losis in  both  joints,  and  still  more  so  if  the 
joints  have  become  fixed  in  an  undesirable 
attitude ;  the  length  and  the  attitude  of  the 
limbs  may  not  be  the  same ;  the  most  striking 
deformity  is  where  both  limbs  are  adducted  so 
that  they  cross  each  other,  this  being  known  as 
the  "  scissor-leg  "  or  "  crossed-leg  "  deformity,  in 
which  the  patient,  if  able  to  walk  at  all,  does  so 
by  alternate  forward  movements  from  the  knees. 
Where  there  is  bilateral  ankylosis  the  treatment 
consists  in  mobilising  one  joint  by  osteotomy  or 
resection,  and  according  to  the  result  obtained, 
resting  satisfied  with  the  ankylosis  on  the  other 
side,  or  correcting  it  by  osteotomy  or  excision. 
If  both  hips  have  become  rigid  in  the  abducted 
position,  one  must  be  made  movable  by  osteo- 
tomy or  excision. 

Diagnosis  of  Hip  Disease. — The  diagnosis  is 
to  be  made  not  only  from  other  affections  of  the 
joint  itself,  but  also  from  morbid  conditions  in 
the  vicinity  of  the  hip,  since  in  any  one  of  these 
the  patient  may  be  brought  for  advice  on  account 
of  pain  in  the  region  concerned  and  a  limp  in 
walking.  Whenever  possible  the  patient  should 
be  stripped ;  if  able  to  walk,  his  gait  should  be 
observed  ;  he  is  then  examined  in  the  recumbent 
position,  and  attention  is  directed  to  the  com- 
parative length  of  the  limbs,  to  the  attitude  of 
the  limbs  and  pelvis,  and  to  the  movements  at 
the  hip -joint,  especially  those  of  rotation. 
Whenever  there  is  any  doubt  as  to  the  diagnosis, 
both  hips  should  be  skiagraphed  ;  the  examina- 
tion above  described  should  be  repeated  at 
intervals  of  a  week  or  ten  days  until  a  con- 
clusion is  reached.  In  children  there  are  three 
non-febj-ile  conditions  attended  with  a  limp  and 
with  shortening  of  the  limb,  which  may  be  mis- 
taken for  hip  disease,  viz.  congenital  dislocation, 
coxa  vara,  and  infantile  2M')'alysis,  but  in  all  of 
these  the  normal  movements  are  less  restricted 
than  in  disease  of  the  joint,  and  the  history  of 
onset  would  be  different.  Cases  of  hip-joint 
disease  which  have  recovered  after  the  occurrence 
of  dislocation  maj-  be  difficult  to  recognise  from 


the  congenital  variety  in  the  absence  of  a  trust- 
worthy histoiy,  since  the  range  of  movement 
may  be  the  same  in  both  affections. 

In  sacro-iliac  disease  the  pelvis  may  be  tilted, 
and  the  limb  apparently  longer  on  the  affected 
side,  but  the  movements  at  the  hip  are  retained. 

I71  disease  of  the  great  trochanter  the  resem- 
blance to  morbus  coxae  is  very  close  indeed  ; 
there  may  be  abduction,  eversion,  impairment 
of  mobility,  and  swelling  in  the  region  of  the 
trochanter,  going  on  to  abscess.  The  movements 
are  less  restricted  than  in  disease  of  the  joint, 
still  the  diagnosis  may  not  be  completed  until 
the  swelling  about  the  trochanter  is  explored  by 
operation,  and  this  should  not  be  delayed  other- 
wise the  disease  may  extend  to  the  joint.  The 
same  remarks  apply  to  disease  of  the  bursce  over 
the  great  trochanter,  especially  of  the  bursa 
beneath  the  aponeurosis  of  the  gluteus  maximus. 

In  lesions  of  the  psoas  muscle,  or  of  the  bursa 
underneath  the  psoas,  the  limb  may  be  flexed  and 
everted,  there  may  be  lordosis,  the  patient  may 
walk  with  a  limp,  and  there  may  be  no  other 
signs  of  spinal  disease  ;  the  diagnosis  is  made  by 
testing  the  movements  at  the  hip ;  in  com- 
mencing psoas  abscess,  the  movements  are  only 
restricted  or  absent  in  the  direction  opposed  to 
the  existing  attitude,  whereas  in  hip  disease 
they  are  restricted  or  absent  in  all  directions, 
especially  abduction  and  rotation. 

Appendicitis  in  children,  when  associated  with 
flexion,  has  been  mistaken  for  hip  disease 
through  omitting  to  test  the  movements  of  the 
joint  in  other  directions. 

Disease  of  the  lymphatic  glands  in  the  groin 
may  cause  flexion  and  a  limp  in  walking ;  it 
should  be  remembered  that  tuberculous  lympha- 
denitis may  be  met  with  as  a  complication  of 
hip  disease,  i.e.  the  two  conditions  may  coexist. 

Growth  fever  and  other  mild  for'ms  of  osteo- 
myelitis of  the  neck  of  the  femur  may  simulate 
hip  disease,  but  they  are  more  likely  to  be 
attended  with  pyrexia,  there  is  greater  tender- 
ness over  the  bone,  the  movements  at  the  joint 
are  less  restricted,  and  there  is  more  decided 
improvement  after  resting  in  bed. 

Gummatous  epiphysitis  is  a  very  rare  affection 
met  with  in  syphilitic  children ;  it  is  attended 
with  greater  swelling  and  tenderness,  and  there 
is  less  voluntary  power  over  the  limb. 

Sciatica  has  been  mistaken  for  hip  disease  as 
a  result  of  careless  examination  ;  in  cases  of 
sciatica  flexion  at  the  hip  is  only  restricted  when 
the  leg  is  extended  on  the  thigh. 

Ifeiv  groivths  in  the  vicinity  of  the  hip,  and 
especially  a  commencing  sarcoma  of  the  upper 
end  of  the  femur,  may  be  very  difficult  to 
differentiate  from  hip  disease,  especially  where 
the  symptoms  develop  after  a  fall,  when  there 
is  abduction  or  adduction,  and  where  there  is  an 
ill-defined  swelling  about  the  trochanter.  The 
movements  lat  the  joint  are  only  restricted  in 
certain    directions    in    the    case    of  sarcoma. 
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Skiagraphs  may  give  definite  information.  The 
recognition  of  egg-shell  crackling  or  of  pulsation 
is  only  possible  in  the  advanced  stages  of 
sarcoma,  and  is  therefore  of  little  value. 

The  diagnosis  from  other  diseases  of  the  hip- 
joint  is  only  difficult  in  exceptional  cases. 

In  traumatic  effusion  into  the  joint  the  sym- 
ptoms follow  directly  upon  the  injury,  are  more 
definite  from  the  first,  and  rapidly  improve 
under  rest  in  bed  without  extension  or  splints. 

Pyogenic  affections  of  the  hip,  from  staphylo- 
coccus osteomyelitis  of  the  neck  of  the  femur, 
from  typhoid,  from  gonorrhoea,  may  be  a  source 
of  difficulty  especially  when  they  are  subacute 
and  do  not  suppurate  :  there  is  usually,  how- 
ever, some  pyrexia,  there  is  greater  tenderness, 
and  pyogenic  lesions  may  be  discovered  else- 
where in  the  body. 

Charcot's  disease  and  arthritis  deformans 
usually  occur  under  conditions  which  render 
any  confusion  with  hip  disease  most  unlikely  ; 
the  author  has,  however,  recently  observed  a 
case  of  arthritis  deformans  at  the  hip  in  a  girl, 
aged  14,  in  which  no  other  joints  were  affected, 
and  in  which  the  resemblance  to  hip  disease  was 
so  close  that  in  spite  of  repeated  examination  and 
of  successful  X-ray  photographs,  the  nature  of 
the  case  was  not  cleared  up  until  the  joint  was 
explored  by  operation.  In  arthritis  deformans 
there  is  less  restriction  of  the  movements  at  the 
joint,  and  if  the  patient  is  anaesthetised  the 
rotation  movements  impart  a  sensation  of  rough- 
ness or  crepitation. 

In  hysterical  affections  of  the  hip,  while  there 
may  be  the  typical  attitude  and  rigidity  of 
tuberculosis,  pain  and  tenderness  are  exaggerated, 
the  pains  are  more  diffuse,  the  tender  points 
vary  from  time  to  time,  and  there  is  no  swell- 
ing ;  when  the  attention  of  the  patient  is 
distracted  it  may  be  possible  to  elicit  movement 
at  the  joint  or  to  alter  the  attitude  of  the  limb  ; 
the  patient's  sleep  is  rarely  disturbed,  and  the 
condition  may  be  of  long  duration  without  any 
signs  of  progress  towards  destruction  of  the 
articular  surfaces. 

Progress  and  Terminations.  Prognosis. — 
The  prognosis  in  hip  disease  is  more  serious 
than  in  tuberculosis  of  other  joints,  excepting 
only  those  of  the  spine.  It  is  materially  in- 
fluenced by  the  stage  at  which  treatment  is 
inaugurated,  and  by  the  care  and  perseverance 
with  which  it  is  carried  out.  While  recovery 
may  take  place  at  any  stage,  and  even  in  the 
most  tmlikely  cases,  it  becomes  less  likely  the 
longer  it  has  been  left  untreated.  In  the  initial 
stage  recovery  may  be  attended  with  a  certain 
range  of  movement ;  the  capacity  of  flexing  the 
thigh  to  a  right  angle  is  a  great  advantage. 
When  the  disease  has  advanced  to  the  stage  of 
destruction  of  the  articular  surfaces,  the  joint 
will  be  rigid  or  ankylosed,  and  its  use  to  the 
patient  will  vary  with  the  attitude  of  the  limb 
and   with   the   amount   of   shortening.  The 


average  shortening  amounts  to  H-2  inches,  but 
it  may  attain  to  as  much  as  6  inches  or  more. 
The  formation  of  abscess,  especially  within  the 
pelvis,  is  a  serious  complication  in  untreated 
cases.  The  prognosis  is  most  unfavourable 
where  there  are  serious  lesions  of  the  bones 
(sequestra)  and  multiple  infected  sinuses,  especi- 
ally in  adults  who  are  the  subjects  of  tuber- 
culosis elsewhere.  Intercurrent  disease  and 
unfavourable  hygienic  surroinidings  make  re- 
covery, more  difficult.  The  available  statistics 
show  that  the  mortality  from  hip  disease  varies 
from  10  per  cent  in  cases  of  "dry"  arthritis  to 
40  per  cent  in  cases  with  abscess ;  the  risks 
from  abscess,  however,  have  been  much  reduced 
in  recent  years. 

The  causes  of  death  include  meningeal,  pul- 
monary, and  general  tuberculosis,  septic  com- 
plications, and  waxy  degeneration.  In  cases 
which  terminate  fatally  the  average  duration 
of  the  disease  is  l|-3  years.  In  cases  which 
recover  the  duration  varies  indefinitely.  Where 
there  are  bone  lesions  and  septic  sinuses  the 
disease,  which  may  have  begun  in  childhood, 
may  still  be  active  after  twenty  years  or  more. 
It  is  a  safe  rule  in  practice  to  assume  that  even 
mild  cases  rarely  recover  in  less  than  two  years. 
The  patient  or  his  relatives  should  be  informed 
of  this,  and  also  that  they  are  not  to  expect 
recovery  without  some  impairment  of  function, 
and  that  developments  may  occur  which  require 
more  prolonged  treatment  or  necessitate  opera- 
tive interference. 

Treatment  of  Hip  Disease. — As  far  as  the 
local  disease  is  concerned  we  know  that  a  very 
large  proportion  of  cases  recover  under  conserva- 
tive treatment,  and  that  the  functional  results 
are  very  much  better  than  those  following 
operative  interference,  so  that  unless  there  are 
special  indications  to  the  contrary  conservative 
measures  are  always  adopted. 

Conservative  Treatment. — This  consists  in  pro- 
tecting the  limb  from  injurious  strain  or  pressure 
and  in  preventing  deformitj^  Absolute  rest  is 
imperative,  and  the  patient  must  be  confined  to 
bed  until  the  pain  and  tenderness  have  entirely 
disappeared  and  the  sleep  is  undisturbed. 

Extension  hy  means  of  the  iveight  and  pulley  is 
of  most  service  where  there  is  pain,  spasmodic 
contractions  of  muscles,  rigidity  of  the  joint,  or 
a  deformed  attitude  of  the  limb.  Its  object  is 
to  tire  out  the  muscles  and  prevent  the  bones 
pressing  injuriously  against  one  another.  The 
weight  employed  varies  from  3-8  lbs.  in  children 
to  10-20  lbs.  in  adolescents  and  adults.  It 
must  be  adjusted  so  as  to  meet  the  requirements 
of  each  case.  If  pain  returns  after  having  been 
relieved,  the  weight  should  be  diminished  or 
stopped  for  a  time.  If  there  is  deformity  the 
line  of  extension  should  be  at  first  in  the  direc- 
tion of  the  deformity,  and  should  then  be 
gradually  altered  as  the  attitude  approaches 
the  normal.    Flexion  yields  most  readily.  In 
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marked  abduction  extension  should  be  applied 
to  both  limbs.  In  adduction  it  may  be  neces- 
sary to  apply  counter-extension  by  means  of  a 
perineal  band.  The  attitude  ultimately  desired 
is  one  of  almost  complete  extension  with  slight 
abduction.  It  is  not  necessary  to  apply  the 
extension  plaster  to  the  limb  as  a  whole ; 
abnormal  attitudes  are  more  easily  corrected  if 
it  is  limited  to  the  thigh. 

The  attainment  of  the  desired  results  requires 
skill  and  close  personal  attention.  Extension  is 
too  often  employed  in  a  routine  fashion  without 
regard  to  the  special  features  of  the  case.  There 
can  be  no  doubt  that  the  more  general  use  of 
extension  in  the  treatment  of  hip  disease  has 
been  of  grea.t  service  in  the  prevention  of 
deformity.  It  is  capable  of  eliminating  the 
common  causes  of  shortening,  viz.  flexion,  adduc- 
tion, upward  tilting  of  the  pelvis,  and  displace- 
ment of  the  femur  within  the  acetabulum.  It 
cannot  prevent  the  shortening  from  arrest  of 
growth,  but  this  can  be  compensated  for  by  a 
moderate  degree  of  abduction  and  tilting  of  the 
pelvis. 

To  further  promote  absolute  rest  in  the 
attitude  of  extension  and  slight  abduction 
additional  means  may  be  employed,  especially  in 
restless  children  :  a  long  splint  may  be  applied 
on  the  sound  side,  and  a  heavy  sand-hag  on  the 
affected  side ;  better  still  is  a  douhle  long  splint 
and  cross  bar.  The  long  splint  on  the  affected 
side  is  made  with  a  hinge  opposite  the  joint,  so 
as  to  permit  of  abduction  and  of  varying  the 
amount  of  it.  If  there  is  any  tendency  to 
rotation  it  may  be  prevented  by  strips  of  strong 
plaster,  wrapped  round  the  thigh  in  a  direction 
opposed  to  that  of  the  threatened  rotation,  and 
fixed  to  the  long  splint  (or  sand  -  bag)  with 
safety-pins. 

Ambidat07y  Treatment. — When  pain,  tender- 
ness, and  muscular  contractions  have  disappeared, 
and  when  any  faulty  attitude  has  been  corrected 
(or  over-corrected  towards  abduction),  but  not 
till  then,  the  patient  is  in  a  condition  to  benefit 
from  open-air  treatment.  The  joint  is  still  kept 
at  rest,  and  the  affected  limb  is  not  to  touch  the 
ground.  In  children  who  are  unable  to  use 
crutches  we  rely  upon  a  double  Thomas  splint, 
a  Phelp's  box,  a  Bonnet's  wire  cuirass,  or  plaster 
of  Paris ;  by  using  any  one  of  these  the  child  is 
converted  into  a  rigid  object,  capable  of  being 
carried  about  like  a  portmanteau  from  one  room 
to  another,  or  into  the  open  air.  Personally  we 
have  had  best  results  from  the  double  Thomas 
splint,  like  that  intended  for  spinal  disease, 
which  extends  from  the  occiput  to  the  feet. 

When  the  patient  is  able  to  use  crutches  the 
affected  limb  is  prevented  from  touching  the 
ground  by  fixing  a  high  patten  to  the  sole  of 
the  boot  on  the  sound  side.  The  hip-joint  is 
kept  rigid  in  the  abducted  position  by  a  Thomas 
or  Taylor  splint,  or  by  a  case  of  plaster  of  Paris. 
The  plaster  is  chiefly  used  in  hospital  out- 


patients who  cannot  be  kept  under  continual 
supervision.  It  extends  from  the  level  of  the 
navel  to  the  foot  on  the  affected  limb  and  to 
the  middle  of  the  thigh  on  the  sound  limb. 
The  plaster  may  be  strengthened  by  broad 
strips  of  aluminium,  and  it  should  be  renewed 
at  intervals  of  from  six  weeks  to  three  months. 

The  patient  is  re-examined  from  time  to  time, 
and  the  treatment  is  continued  until  some  time 
after  all  symptoms  have  disappeared,  and  until 
that  phase  of  hip  disease  which  is  productive 
of  deformity  is  passed.  The  duration  of  treat- 
ment will  vary  from  six  months  to  two  years. 
If  at  any  time  there  is  a  return  of  active 
symptoms  the  patient  must  again  lie  vip  with 
extension  to  the  limb.  The  patient  or  his 
relatives  must  be  warned  of  the  tendency  to 
relapse. 

Counter-irritation  l>y  means  of  the  actual  cautery 
has  largely  gone  out  of  fashion,  but  where  there 
is  much  pain  in  the  persistent  hip  disease  of 
adults  it  may  give  considerable  relief.  It  is 
applied  upon  one  or  other  aspect  of  the  great 
trochanter.  When  there  is  a  deformed  attitude 
which  does  not  readily  yield  to  extension,  such  as 
may  be  met  with  in  cases  which  do  not  come 
under  treatment  until  it  has  existed  for  some 
time,  there  is  considerable  advantage  in  correct- 
ing the  deformity  at  once  rather  than  waiting 
until  the  disease  is  cured  This  may  be  accom- 
plished under  anesthesia  in  the  majority  of 
cases.  If  the  tendons  and  fascife  are  so  con- 
tracted as  to  prevent  this  they  should  be  divided. 
The  limb  is  placed  in  the  attitude  desired,  and 
maintained  there  by  the  methods  already  de- 
scribed. When  there  are  other  indications  for 
operative  interference  (see  later),  the  possibility 
of  correcting  a  deformed  attitude  may  be  an 
additional  incentive  for  recommending  it. 

Iodoform  Injections  into  the  Joint. — This  pro- 
cedure is  recommended  by  Krause  and  others. 
The  limb  is  placed  in  an  attitude  of  slight  ad- 
duction audi  inversion ;  the  trocar  and  cannula, 
about  2  in.  long,  is  inserted  immediately  above 
the  trochanter  major,  and  is  pushed  horizontally 
inwards  at  the  level  of  the  upper  edge  of  the 
trochanter  until  it  strikes  against  bone.  This 
will  either  be  the  head  or  the  upper  part  of  the 
neck  of  the  femur.  The  limb  is  then  strongly  ad- 
ducted  and  the  trocar  is  pushed  on,  always  in 
contact  with  the  femur,  until  it  again  strikes 
bone.  This  should  be  the  socket.  The  trocar 
is  withdrawn  and  the  iodoform  emidsion  is  in- 
jected through  the  cannula.  The  procedure 
should  be  repeated  at  intervals  of  two  or  three 
weeks. 

Treatment  of  Abscess — The  early  recognition 
and  prompt  treatment  of  abscess  before  it  has 
enlarged,  wandered,  or  threatened  to  rupture 
externally,  has  greatly  reduced  the  suft'ering 
and  mortality  from  hip  disease.  The  methods 
of  treatment  are  the  same  as  are  employed  else- 
where, i.e.  by  means  of  iodoform  injections  or  by 
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open  operation.  If  the  latter  is  adopted,  the 
opportunity  may  be  taken  of  clearing  out  any 
extra-articular  bone  lesion  at  the  same  time. 
The  wound  should  heal  by  first  intention,  or 
should  be  dealt  with  by  the  open  method  from 
the  outset.  If  the  abscess  be  extensive,  or  if  it 
have  relapsed,  or  if  it  be  situated  within  the 
pelvis,  the  existence  of  serious  bone  disease 
should  be  suspected,  and  the  question  should  be 
considered  whether  the  joint  itself  should  not 
be  subjected  to  operative  interference,  either  at 
the  same  time  as  the  abscess  or  at  a  subsequent 
period. 

Operative  Treatment  of  the  Disease  in  the  Joint 
— Arthrectomy  and  Excision. — The  results  of 
conservative  treatment  are  so  superior  to  those 
obtained  by  the  operations  hitherto  practised 
that  we  only  have  recourse  to  these  when  there 
is  no  prospect  of  spontaneous  recovery.  In 
other  words,  operation  is  indicated  when  the 
local  conditions  are  such  as  prevent  recovery,  or 
when  the  general  condition  of  the  patient  neces- 
sitates the  removal  of  the  disease.  So  far  as  the 
first  of  these  indications  is  concerned,  the  diffi- 
culty lies  ill  being  able  to  recognise  those  cases 
in  which  the  local  conditions  are  incompatible 
with  recovery  at  a  time  when  it  will  be  of 
practical  value. 

It  must  be  remembered  that  complete  excision 
of  the  hip  is  an  operation  of  considerable  severity, 
as  evidenced  by  the  existence  of  a  considerable 
mortality  from  shock  alone.  The  occurrence  of 
tuberculous  meningitis  would  appear  to  be  as 
frequent  in  cases  treated  on  conservative  lines 
as  in  those  subjected  to  operation. 

Indications  for  Operative  Interference.  —  1 . 
When  the  disease  from  the  outset  presents  un- 
favourable features,  e.g.  rapid  progress,  severe 
pain,  early  occurrence  of  adduction,  or  when  it 
advances  in  spite  of  proper  treatment ;  when 
pain  and  starting  pains  are  not  relieved  by  ex- 
tension ;  or  when,  after  a  long  period  of  quies- 
cence, the  disease  becomes  suddenly  active  and 
aggressive. 

2.  When  the  disease  relapses  after  apparent 
cure,  and  if  the  recrudescence  of  the  disease  is 
attended  with  suppuration. 

3.  When,  along  with  evidence  of  persistence 
of  the  disease,  there  is  a  deformed  attitude 
which  does  not  yield  to  extension  ;  where  there 
is  dislocation  of  the  head  of  the  femur,  or 
separation  of  its  upper  epiphysis. 

4.  When  there  is  abscess  within  the  pelvis, 
or  other  evidence  of  disease  of  the  acetabulum. 

5.  When  there  are  septic  sinuses  with  sym- 
ptoms of  hectic  and  of  waxy  degeneration  and 
persistent  discharge  in  spite  of  proper  drainage. 
These  ai-e  most  unfavourable  cases  whether  an 
operation  is  performed  or  not.  Operation  may 
afford  the  only  chance  of  recovery  if  it  is  not  too 
long  delayed,  but  it  should  not  be  attempted  in 
hopeless  cases. 

6.  In  adults  who  show  no  signs  of  recovery 


within  a  year  from  the  onset  of  the  disease.  This 
indication  specially  refers  to  "  bread-winners," 
who  desire  above  all  things  a  definite  promise  as 
to  when  they  will  be  able  to  return  to  work. 
Complete  removal  of  the  disease  is  an  essential 
condition  for  any  such  promise.  In  patients  over 
thirty  natural  recovery  is  so  exceptional  that  it 
is  unwise  to  count  upon  it.  In  children,  on  the 
other  hand,  there  is  no  urgency  for  resuming 
active  life ;  the  prospects  of  spontaneous  recovery 
are  great,  and  an  operation  may  interfere  with  the 
subsequent  growth  of  the  limb. 

Nature  of  the  Op>erative  Interference. — From 
what  has  been  said  it  is  evident  that  we  are 
often  compelled  to  operate  without  knowing  the 
condition  of  matters  within  and  around  the  joint. 
We  are,  therefore,  unable  to  decide  beforehand 
the  nature  of  the  operation  which  is  required. 
Our  object  should  be  to  expose  the  disease 
wherever  situated,  and  to  remove  it  with  the 
least  possible  damage  to  the  normal  structures. 
The  more  "open"  the  method  of  operation  the 
better,  since  more  reliable  information  is  ob- 
tained by  inspection  than  by  palpation.  These 
indications  are  best  fulfilled  by  Kocher's  method, 
which,  by  permitting  of  dislocation  of  the  femur, 
affords  free  access  to  all  parts  of  the  joint.  If 
it  should  be  found  that  the  disease  in  the  head 
of  the  bone  is  limited  to  the  surface  or  to 
isolated  areas,  it  may  be  got  rid  of  with  the 
spoon  or  gouge,  thus  preserving  the  head,  which 
is  returned  into  the  acetabulum  at  the  close 
of  the  operation.  This  method,  which  may 
be  described  as  an  arthrectomy,  should  be 
practised  wherever  possible.  If,  on  the  other 
hand,  there  is  a  gross  lesion  in  the  head  or  neck 
of  the  bone,  the  neck  is  divided  with  a  chain 
saw  or  chisel  and  the  head  is  removed.  The 
remaining  disease  having  been  got  rid  of,  the 
raw  surface  of  the  neck  is  implanted  in  the 
socket,  or  is  made  to  lie  opposite  to  it.  This 
operation  is  described  as  an  excision  of  the  joint. 

In  the  anterior  operation  (associated  with  the 
names  of  Parker  and  Hiiter)  the  [head  of  the 
bone  must  be  removed  in  order  to  give  access  to 
the  acetabulum  and  posterior  segment  of  the 
synovial  membrane.  As  this  excludes  the  pos- 
sibility of  arthrectomy,  and  affords  an  exposure 
of  the  joint  inferior  to  that  secured  by  Kocher's 
method,  its  application  should  be  restricted  to 
cases  in  which  the  lesion  is  believed  to  be  con- 
fined to  the  anterior  part  of  the  joint. 

Kocher's  operation  is  performed  as  follows  : — 
The  patient  is  turned  over  on  the  sound  side. 
An  angular  incision  is  made  through  the  skin 
and  fat  with  its  centre  at  the  anterior  superior 
angle  of  the  great  trochanter.  Its  upper  limb 
runs  upwards  and  backwards  in  the  line  of  the 
fibres  of  the  gluteus  maximus  ;  its  lower  limb 
runs  downwards  and  slightly  backwards  to  the 
posterior  margin  of  the  base  of  the  trochanter. 
The  incision  is  deepened  at  the  upper  part  of 
the  wound  so  as  to  separate  the  fibres  of  the 
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gluteus  maxinnis.  At  the  lower  part  it  divides 
the  tendinous  insertion  of  the  same  muscle  on 
the  outer  aspect  of  the  trochanter,  exposing  the 
insertion  of  the  gluteus  medius.  Blood-vessels 
are  ligatured  as  they  are  divided.  The  edges 
of  the  divided  maxinius  are  held  apart.  A  layer 
of  fat  is  then  divided,  exposing  the  gluteus 
medius  and  minimus  and  pyriformis  muscles. 
The  wound  is  deepened  in  the  interspace  between 
the  medius  and  minimus  above  and  the  pyri- 
formis below.  By  drawing  the  pyriformis  down- 
wards, access  is  obtained  to  the  posterior  surface 
of  the  capsule  and  of  the  acetabulum.  The  cap- 
sule of  the  joint  is  divided  along  either  the  upper 
or  the  lower  border  of  the  pyriformis  tendon. 
The  insertions  of  the  gluteus  medius  and  mini- 
mus are  detached  from  the  trochanter  from 
behind  forwards,  along  with  the  periosteum  and 
the  cortex  of  the  bone.  The  detachment  is  to 
be  effected  as  far  forwards  as  the  anterior  inter- 
trochanteric line,  and  to  allow  of  this  the  thigh 
should  be  flexed  and  rotated  outwards.  The  ilio- 
femoral ligament  is  detached  at  the  same  time. 
The  thigh  is  then  flexed  and  rotated  inwards  to 
allow  of  the  detachment  of  the  insertions  of  the 
pyriformis,  obturator  internus,  gemelli,  and 
obturator  externus  from  the  inner  and  posterior 
surfaces  of  the  trochanter  and  from  the  digital 
fossa.  This  separation  should  also  include  the 
periosteum  and  the  superficial  shell  of  the  bone. 
In  this  way  the  muscles  supplied  by  the  superior 
gluteal  nerve  (the  gluteus  medius  and  minimus) 
are  drawn  forwards  and  upwards  towards  the 
tensor  fascia;  femoris,  which  has  the  same  nerve- 
supply,  and  which,  along  with  the  glutei,  is  of 
importance  for  the  future  abduction  of  the  thigh, 
while  the  remaining  muscles,  which  are  mainly 
supplied  by  the  inferior  gluteal  nerve,  are  dis- 
placed backwards.  When  the  muscles  are  drawn 
apart  the  posterior  surface  of  the  head  and  neck 
of  the  femur  and  as  much  as  is  necessary  of  the 
great  trochanter  are  exposed.  Branches  of  the 
internal  circumflex  artery  running  transversely 
over  the  capsule  at  the  neck  of  the  femur  are 
secured  as  they  are  divided.  The  diseased 
synovial  membrane  may  be  cut  away  with  scis- 
sors from  the  posterior  and  upper  aspects  of  the 
joint.  The  thigh  is  now  strongly  adducted, 
rotated  in,  and  flexed,  the  ligamentum  teres  is 
divided  by  cutting  on  the  head  of  the  bone  from 
behind  and  below ;  the  head  is  then  dislocated 
backwards,  exposing  the  acetabulum  and  the 
anterior  segment  of  the  synovial  membrane. 
The  acetabulum  is  cleared  of  tuberculous  tissue, 
special  attention  being  directed  to  the  removal 
of  caseous  or  necrotic  lesions.  If  the  head  of 
the  femur  is  sound  it  may  be  replaced  within 
the  acetabulum ;  if  it  is  diseased  it  must  be 
removed.  Iodoform  is  rubbed  into  all  the  sur- 
faces exposed  to  the  tiiberculous  infection.  The 
divided  ligaments,  periosteum,  and  muscles  are 
in  tiu-n  sutured  with  catgut.  A  drainage-tube 
is  brought  out  througli  a  special  opening  behind 


the  trochanter.  The  limb  is  fixed  in  an  attitude 
of  marked  abduction,  so  that  when  the  patient 
ultimately  assumes  the 'erect  posture  he  will  be 
obliged  to  depress  the  pelvis  on  the  affected  side 
in  order  to  restore  the  parallelism  of  the  limbs. 
The  apparent  lengthening  thus  induced  will 
compensate,  in  part  at  any  rate,  for  the  actual 
shortening.  The  abducted  position  is  secured  by 
means  of  the  double  long  splint  already  described. 
The  drainage-tube  is  removed  the  day  following 
the  operation.  The  stitches  are  removed  at  the 
end  of  a  fortnight.  In  a  hospital  patient  a  case  of 
plaster  of  Paris  is  then  applied  for  two  months  ; 
thereafter  he  begins  to  walk  with  crutches. 

As  regards  the  result  of  the  operation  we  are 
qute  satisfied  with  a  close  fibrous  ankylosis,  for 
this  ensures  a  strong  and  useful  limb,  and  dimin- 
ishes the  chances  of  a  relapse  of  the  disease. 

The  anterior  operation  of  Parher  and  lliiter  is 
performed  as  follows: — The  patient  lies  on  his 
back.  An  incision  is  made  through  the  skin 
and  fat  from  a  point  immediately  below  and 
external  to  the  anterior  superior  iliac  spine 
downwards  and  slightly  inwards  for  about  three 
inches.  The  fascia  lata  is  divided  in  the  line  of 
the  wound.  Search  is  then  made  for  the  inter- 
space between  the  tensor  fascife  femoris  and 
gluteus  minimus  externally,  and  the  sartorius 
and  rectus  internally.  The  muscles  being- 
drawn  apart,  the  capsule  of  the  joint  is  exposed 
and  freely  divided ;  the  head  of  the  femur  is 
then  removed  after  dividing  the  neck  of  the 
bone  by  means  of  a  broad  chisel ;  the  whole 
interior  of  the  joint  is  now  readily  accessible  to 
the  finger,  and  is  thoroughly  cleared  of  all  tuber- 
culous material  ;  special  attention  is  directed 
to  the  neck  of  the  bone  and  to  the  acetabulum. 
The  operation  is  completed  by  stitching  the 
edges  of  the  divided  capsule,  the  muscles,  and 
fascia  lata,  and  finally  the  skin.  The  limb  is 
fixed  in  an  attitude  of  marked  abduction. 

If.  in  the  course  of  either  of  the  operations 
described  an  abscess  is  met  with,  it  should  be 
cleared  out  at  once  before  opening  up  fresh 
layers  of  tissue.  If  there  occurs  a  fresh  out- 
break of  tuberculous  disease  in  the  scar  of  the 
wound,  it  is  probably  the  result  of  infection  of 
the  tissues  exposed  during  the  operation,  and  it 
should  be  promptly  dealt  with  by  free  excision 
of  the  parts  involved  before  it  ruptures  exter- 
nally. The  formation  of  abscess  at  any  subse- 
quent period  should  be  dealt  with  on  the  usual 
lines. 

Amputation  at  the  hip-joint  for  tuberculous 
disease  has  become  one  of  the  rarest  operations 
in  surgical  practice.  It  may  still  be  required 
in  cases  which  have  continued  to  progress  in 
spite  of  excision,  e.g.  where  there  is  disease  of 
the  pelvis  or  of  the  shaft  of  the  fennir,  with 
septic  sinuses,  albuminuria,  and  hectic  fever. 
In  such  cases  the  surgeon  must  be  prepared  not 
only  to  disarticulate  at  the  hip-joint,  but  also  to 
remove  a  portion  of,  or  the  entire  innominate 
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bone.  Such  extensive  operations  will  usually 
be  carried  out  by  some  form  of  racket  incision, 
which  will  permit  of  the  ligature  of  the  main 
vessels  as  a  preliminary  measure. 

The  Correction  of  Deformity  resulting  from 
Antecedent  Disease  of  the  Hip. — The  deformities 
concerned  have  been  already  described  as  ac- 
companiments of  hip  disease ;  from  neglect  or 
improper  treatment  they  may  have  been  allowed 
to  persist,  while  the  joint  disease  has  recovered. 
They  are  associated  either  with  fibrous  ankylosis 
of  the  joint,  or  with  contracture  of  the  soft 
parts,  or  a  combination  of  these  conditions. 
Osseous  ankylosis  is  rare.  The  contracture  of 
the  soft  parts  specially  involves  the  tendons, 
fascije,  and  ligaments  on  the  anterior  and  inner 
aspects  of  the  joint,  and  is  usually  present  to 
such  a  degree  that  even  if  the  joint  were 
rendered  mobile  it  would  prevent  correction  of 
the  deformity.  It  should  be  borne  in  mind 
that  the  difficulties  of  correction  are  so  con- 
siderable, that  it  should  not  be  attempted 
unless  the  deformity  is  a  serious  hindrance  to 
locomotion  or  a  bar  to  remiuierative  occupa- 
tion. 

The  deformity  most  often  complained  of  is 
represented  by  a  combination  of  shortening, 
flexion,  and  adduction. 

If  flexion  is  the  prominent  featu7-e  it  may  be 
corrected  as  follows : — The  osteotomy  is  per- 
formed through  the  neck  of  the  femTir  if  it 
exists  (Adam's  operation),  or  through  the 
trochanter  if  the  neck  of  the  bone  has  dis- 
appeared ;  the  contracted  soft  parts  are  divided, 
either  by  subcutaneous  or  open  tenotomy ;  the 
limb  is  then  extended  and  abducted  as  described 
in  excision  of  the  joint.  In  patients  whose 
occupations  entail  the  sitting  posture  it  may 
not  be  advisable  to  correct  flexion. 

If  adduction  and  inversion  are  the  prominent 
features  the  choice  lies  between  a  transverse 
osteotomy  below  the  lesser  trochanter  (Gant's 
operation),  an  oblique  osteotomy  (from  above 
downwards  and  inwards)  through  the  great 
trochanter,  or  a  resection  of  the  joint  according 
to  the  special  features  of  the  case.  The  adductor 
muscles,  fascia  lata,  and  other  contracted  soft 
parts  are  divided  by  subcutaneous  or  open 
tenotomy.  The  limb  is  then  forcibly  abducted 
and  extended  ;  the  extension  is  maintained  by 
the  weight  (10  to  20  lbs.)  and  pulley,  the 
abduction  by  the  double  long  splint  already 
•described.  In  cases  where  the  deformity  is 
bilateral  special  efforts  should  be  made  to  obtain 
a  movable  joint,  at  any  rate  on  one  side. 

Syphilitic  Disease  in  the  Region  of  the 
Hip-Joint  is  scarcely  met  except  in  the  form  of 
epiphysitis  of  the  upper  end  of  the  femur  in 
infants  who  are  the  victims  of  inherited  syphilis  ; 
it  is  attended  with  swelling  and  tenderness  over 
the  neck  of  the  bone,  and  diminution  of  the 
voluntary  movements  of  the  limb  (pseudo- 
paralysis) ;  while  passive  movements  may  be 
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restricted,  this  is  rarely  so  pronounced  as  in 
tuberculosis. 

Pyogenic  Diseases 

These  include  a  number  of  diseased  conditions 
resulting  from  infection  of  the  joint  with  the 
common  pyogenic  organisms,  e.g.  the  gonococcus, 
the  typhoid  bacillus.  While  the  organisms 
usually  gain  access  to  the  tissues  of  the  joint 
through  the  blood-stream,  a  direct  infection  is 
occasionally  observed  from  suppuration  in  the 
femoral  lymphatic  glands,  or  in  the  bursa  under 
the  ilio-psoas.  The  pyogenic  diseases  are  chiefly 
met  with  in  childhood  and  youth. 

The  clinical  features  vary  with  the  gravity  of 
the  infection  ;  they  may  be  much  less  striking 
than  is  generally  supposed.  They  may  assume 
the  form  of  an  acute  serous  synovitis  or  hydrops, 
which  recovers,  or  persists,  or  relapses  after 
apparent  cure.  The  features  are  often  remark- 
ably latent,  especially  when  the  hip  affection 
occurs  as  a  complication  of  a  general  illness 
such  as  scarlet  fever,  partly  because  the  patient 
is  confined  to  bed  from  the  first  onset.  The 
hip  lesion  has  been  known  to  escape  notice 
altogether,  until  at  a  later  period  the  head  of 
the  femur  was  found  lying  on  the  dorsum  ilii, 
or  the  joint  is  found  to  be  ankylosed.  In  the 
"  acute  arthritis  of  infants,"  resulting  from 
staphylococcus  osteomyelitis  of  the  femur  or 
acetabulum,  the  clinical  features  may  also  be 
comparatively  mild,  but  as  a  rule  they  assume 
a  type  in  which  the  suppurative  element  pre- 
dominates. There  is  general  illness  ushered  in 
by  a  rigor  and  attended  with  an  irregular 
remittent  temperature  ;  the  local  features  are 
those  of  an  acute  arthritis ;  there  is  great 
suffering  and  frequently  danger  to  life ;  the 
joint  is  held  rigid,  there  is  agony  on  the  least 
attempt  at  movement,  there  are  startings  at 
night,  the  muscles  waste  rapidly ;  the  limb  may 
retain  its  normal  attitude,  more  often  it  becomes 
flexed  and  abducted,  or  adducted ;  a  swelling- 
forms,  usually  in  front  of  the  joint  at  the  upper 
part  of  Scarpa's  triangle,  pushing  forwards  the 
femoral  artery ;  the  swelling  may  be  obscured 
by  a3dema ;  if  untreated  the  pus  escapes  from 
the  joint  and  either  gravitates  down  the  limb 
or,  as  is  more  often  observed,  it  bursts  through 
the  skin  over  the  joint  and  discharges  by  one  or 
more  sinuses ;  the  joint  becomes  disorganised, 
the  head  of  the  bone  may  be  displaced  on  to  the 
dorsum  ilii,  or  the  upper  femoral  epiphysis  may 
be  detached  ;  in  the  latter  case  the  deformity 
resembles  that  which  accompanies  fracture  of 
the  neck  of  the  femur. 

As  a  complication  of  other  diseases,  pyogenic 
affections  of  the  hip-joint  are  usually  met  with 
in  relation  to  pyaemia  and  septicaemia  (including 
puerperal  fever),  scarlet  fever,  typhoid  fever, 
measles,  acute  rheumatism,  and  gonorrhoea. 

In  gonorrhoea  the  hip-joint  is  not  uncommonly 
affected  ;  the  clinical  features  may  be  those  of  a 
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serous  synovitis  with  pain,  tenderness  and  fever  ; 
the  amount  of  fluid  may  be  so  considerable  as 
to  cause  swelling  in  front  of  the  joint.  The 
more  serious  form  of  the  disease  is  sometimes 
attended  with  great  suffering  and  marked  flexion, 
and  may  result  in  disorganisation  of  the  joint 
and  ankylosis.  Suppuration  is  extremely  rare. 
It  is  probable  that  some  of  the  hip  affections 
met  with  after  childbirth  are  of  gonorrhojal 
origin. 

Progress  and  Terminations.- — In  the  milder 
forms  of  pyogenic  disease  of  the  hip,  recovery 
may  take  place  with  more  or  less  complete 
restoration  of  function ;  in  isolated  cases  the 
disturbance  of  growth  at  the  neck  of  the  femur 
may  result  in  ciirvature  (coxa  vara).  In  more 
serious  forms  there  may  be  persistent  sinuses 
from  disease  (necrosis)  in  the  femur  or  aceta- 
bulum, there  may  be  fibrous  or  osseous  ankylosis 
of  the  joint,  permanent  deformity  from  con- 
tracture of  the  soft  parts,  from  separation  of 
the  epiphysis,  from  dislocation,  and  in  children 
there  may  be  impairment  of  the  growth  of  the 
limb.  In  the  gravest  forms,  especially  where 
several  joints  or  bones  are  involved,  death  may 
take  place  from  general  infection  or  toxine 
poisoning. 

The  occurrence  of  dislocation  has  been  specially 
observed  in  relation  to  typhoid  and  other  fevers, 
usually  from  some  slight  movement  or  push, 
when  the  limb  is  flexed  and  adducted ;  the 
dislocation  may  be  the  first  indication  of  the 
existence  of  the  joint  lesion ;  the  antecedent 
condition  may  be  one  of  serous  or  purulent 
synovitis ;  destruction  of  bone,  either  of  the 
head  of  the  femur  or  of  the  rim  of  the  aceta- 
bulum, is  exceptional.  If  the  child  has  been 
allowed  to  recover  with  dislocation  on  to  the 
dorsum  ilii,  he  is  usually  able  to  walk  and  run 
about,  but  with  a  limp  which  becomes  more 
pronounced  as  he  grows  up  ;  the  features  closely 
resemble  those  of  congenital  dislocation,  and  it 
may  be  impossible  to  distinguish  between  them 
unless  an  accurate  history  is  obtainable.  The 
movements  are  very  free,  except  in  the  direction 
of  abduction.  The  shortening  may  amount  to 
2  to  4  inches  or  more. 

The  treatment  is  conducted  on  general  prin- 
ciples, and  includes  that  of  any  disease  of  which 
the  hip  affection  is  a  complication.  The  limb  is 
extended  by  means  of  the  weight  and  pulley, 
and  kept  rigid  with  the  single  or  double  long 
splint,  or  by  means  of  sand-bags.  If  the  swelling 
of  the  joint  persist,  and  if  there  is  evidence  of 
suppuration,  the  joint  should  be  explored  by  an 
anterior  incision  inclining  downwards  and  in- 
wards from  the  anterior  superior  iliac  spine.  In 
children  it  is  remarkable  how  completely  the 
joint  may  recover  if  the  pus  is  promptly  evacu- 
ated under  rigid  antiseptic  precautions. 

If  there  is  dislocation  of  the  femur  it  should 
be  reduced  by  manipulation  with  or  without 
preliminary  extension ;  it  has  been  successful 


in  about  one-half  of  the  cases  in  which  it  has 
been  attempted ;  with  results  which  have  been 
very  satisfactory ;  preliminary  tenotomy  of  the 
shortened  tendons  may  be  required  in  some 
cases.  Where  reduction  by  manipulation  is 
impossible,  the  joint  structures  should  be  exposed 
by  one  or  other  of  the  methods  employed  in 
excising  the  joint ;  if  the  obstacle  is  found  to 
be  the  filling  up  of  the  acetabulum  by  newly- 
formed  tissue,  this  must  be  removed ;  if  the 
head  of  the  bone  has  disappeared,  the  neck,  or 
failing  it,  the  trochanter  should  be  fixed  against 
the  acetabulum,  thereby  diminishing  the  shorten- 
ing at  the  expense  of  mobility.  The  author 
achieved  this  in  one  case,  after  dividing  the 
shortened  muscles,  by  driving  a  long  steel  pin 
through  the  trochanter  into  the  acetabulum, 
and  fixing  the  limb  in  the  abducted  position  ; 
the  patient,  a  girl  aged  15,  was  thereby  enabled 
to  bring  both  heels  in  contact  with  the  ground 
and  to  walk  very  much  better  than  she  had 
done  before.  The  treatment  of  gonorrhoeal 
disease  of  the  hip  is  the  same  as  in  other  joints. 

Acute  Osteomyelitis  in  the  Vicinity  of  the 
Hip-Joint. — This  lesion  may  originate  in  the 
acetabulum  or  in  the  upper  end  of  the  femur, 
the  latter  being  the  more  frequent ;  in  many 
cases  the  disease  runs  its  course  without  sup- 
puration ;  extensive  necrosis  is  exceptional ; 
separation  of  the  femoral  epiphysis  is  nearly 
always  attended  with  destructive  changes  in 
the  joint.  The  disease  usually  affects  children 
who  are  apparently  healthy,  it  begins  acutely- 
with  shivering,  high  fever,  and  severe  pain, 
necessitating  confinement  to  bed  from  the  first 
onset.  A  doughy  swelling  forms  in  the  region 
of  the  hip,  usually  in  Scarpa's  triangle.  If 
suppuration  takes  place  the  features  are  those 
of  acute  abscess,  which  if  left  to  itself  results  in 
the  formation  of  sinuses.  Rectal  examination 
is  of  value  in  cases  which  originate  in  the  aceta- 
bulum. Treatment  is  carried  out  on  the  same 
lines  as  in  osteomyelitis  elsewhere.  The  sequelae 
which  may  be  met  with  in  neglected  cases 
include  contracture,  deformity  (usually  extreme 
flexion  with  adduction),  ankylosis,  shortening  of 
the  limb,  separation  of  the  upper  femoral  epi- 
physis, spontaneovis  curving  of  the  bone  (coxa 
vara),  fracture  of  the  neck  of  the  femur,  and 
dislocation. 

Death  occurs  in  a  considerable  proportion  of 
cases  (about  15  per  cent). 

Acute  and  Chronic  Rheumatism  of  the 
Hip-Joint 

The  joint  lesions  in  acute  rheumatism  are 
described  under  that  head.  Chronic  rheumatism 
is  an  ill-defined  affection  of  joints  ;  it  is  met 
with  at  ages  varying  from  1 2  to  50  years ;  it  is 
usually  polyarticular,  and  is  chiefly  remarkable 
for  the  amount  of  suffering  to  which  it  may 
give  rise,  and  the  great  disturbance  in  the 
functions  of  the  joint  which  may  result  from  it. 


HIP-JOINT,  DISEASES  OF 


243 


Its  claims  to  be  called  rheumatic  rest  iipon  the 
facts  that  it  has  been  observed  to  follow  upon 
acute  articular  rheumatism,  that  it  may  show 
exacerbations  or  relapses  attended  with  pyrexia, 
and  that  it  is  met  with  in  patients  who  have  a 
family  history  of  acute  rheumatism  or  of  inflam- 
mations of  serous  membranes.  It  is  probable, 
however,  that  some  of  the  joint  lesions  described 
as  rheumatic  may  be  of  gonorrhcBal  or  other 
pyogenic  origin.  While  it  is  regarded  as  dis- 
tinct from  arthritis  deformans,  it  may  merge  into 
that  disease,  and  ultimately  present  the  altera- 
tions in  the  bones  which  are  characteristic  of  it. 

The  clinical  features  of  chronic  rheumatism 
of  the  hip  are  similar  to  those  observed  in  other 
joints ;  progressive  stiff'ness  and  deformity  are 
the  outstanding  features,  associated  with  con- 
tracture of  the  soft  parts  and  fibrous  ankylosis 
of  the  joint ;  the  patient  very  often  becomes  a 
helpless  cripple,  and  has  to  spend  the  rest  of 
his  life  in  bed  or  on  a  bath  chair. 

The  prognosis  is  unfavourable.  Treatment  is 
conducted  on  the  same  lines  as  in  other  joints. 
This  subject  is  further  described  in  the  article 
"  Rheumatism." 

Arthritis  Deformans — Osteo- arthritis — 
Malum  Cox^  Senile 

This  disease  is  comparatively  common  at  the 
hip,  either  as  a  monarticular  affection  or  simul- 
taneously with  other  joints.  While  the  etiology 
of  the  disease  in  general  is  obscure,  in  the  hip 
it  frequently  develops  after  an  injury. 

The  chaiifies  in  the  joint  are  characteristic  of 
the  "  dry  "  form  of  the  disease,  and  are  chiefly 
met  with  in  the  cartilages  and  bones ;  the 
synovial  changes  which  are  so  prominent  in  the 
knee  are  here  of  little  clinical  importance.  The 
atrophy  and  wearing  away  of  the  articular 
surfaces  is  accompanied  by  the  new  formation 
of  cartilage  and  bone  around  their  margins ; 
the  head  of  the  femur  may  acquire  the  shape  of 
a  helmet,  or  of  a  mushroom,  or  of  a  limpet 
shell ;  from  absorption  taking  place  in  the  neck 
of  the  femur,  the  head  may  come  to  be  sessile 
at  the  base  of  the  neck,  and  may  occupy  a  level 
considerably  below  that  of  the  great  trochanter. 
The  acetabulum  "  wanders "  backwards  and 
upwards  as  in  tuberculous  disease  ;  it  is  usually 
deepened,  its  floor  may  project  on  the  pelvic 
aspect,  its  margins  may  form  a  projecting  collar 
which  overhangs  the  neck  of  the  femur,  or 
grasps  the  latter  so  that  even  in  the  macerated 
condition  the  head  is  imprisoned  in  the  socket, 
and  the  joint  is  locked.  The  eburnation  of  the 
articular  surfaces  resembles  that  seen  in  other 
joints.  The  degenerative  changes  may  extend 
to  the  upper  part  of  the  shaft  of  the  femur,  and 
result  in  curving  of  the  shaft  and  neck,  suggest- 
ing a  resemblance  to  a  point  of  interrogation, 
and  marked  depression  of  the  head  of  the  bone 
below  the  level  of  the  great  trochanter. 

The  changes  described  are  necessarily  associ-  I 


ated  with  great  restriction  of  the  movements  of 
the  joint  and  with  striking  deformity ;  the 
deformity  consists  in  shortening  of  the  limb, 
usually  with  eversion,  sometimes  with  flexion 
and  adduction  ;  the  trochanter  is  nearly  always 
displaced  upwards  and  backwards. 

The  clinical  features  are  those  of  arthritis 
deformans  in  general,  and  are  usually  so  cha- 
racteristic that  there  is  little  difficulty  in  the 
diagnosis.  The  prominence  of  sciatic  pain  in 
some  cases  (from  the  nerve  being  involved  as  it 
passes  over  the  joint)  may  lead  to  the  disease 
being  regarded  as  sciatica ;  the  restriction  of 
the  movements  of  abduction  and  adduction,  the 
presence  of  cracking  and  of  grating  of  the 
articular  surfaces,  and  the  aggravation  of  the 
pain  and  stiff'ness  after  resting  the  limb,  are 
helpful  in  recognising  arthritis  deformans. 

The  greatest  difficulty  is  met  with  in  cases 
where  the  disease  occurs  in  early  life  as  a 
monarticular  affection,  for  the  resemblance  to 
tuberculosis  may  be  so  close  that  the  diagnosis 
may  be  impossible  until  the  joint  is  explored  by 
operation  ;  even  skiagraphs  may  fail  to  differ- 
entiate between  them. 

The  treatment,  in  addition  to  that  of  arthritis 
deformans  in  general,  consists  in  maintaining 
the  normal  movements  of  the  joint,  and  in 
diminishing  the  pressure  on  the  articular  sur- 
faces by  the  use  of  sticks  or  crutches.  Shorten- 
ing of  the  limb  niay  be  compensated  for  by 
heightening  the  sole  of  the  boot.  Forcible 
movements  of  the  joint  under  an  anaesthetic 
often  do  more  harm  than  good.  Excision  of 
the  joint  has  yielded  very  satisfactory  results ; 
it  is  indicated  where  the  patient,  while  healthy 
otherwise,  is  neither  too  old  nor  too  fat,  and  is 
unable  to  walk  on  account  of  pain  and  deformity. 

NeURO- A  RTHROPATHIES 

CharcoVs  disease  is  met  with  in  individuals, 
usually  men  over  30,  who  are  suffering  from 
incipient  or  well-developed  tabes  dorsalis.  One 
or  both  hip-joints  may  be  affected.  Sometimes 
the  development  of  a  fluctuating  swelling  in  the 
upper  part  of  Scarpa's  triangle  may  iiadicate 
the  presence  of  hydrops ;  in  many  of  the  re- 
corded cases,  however,  attention  has  been  first 
directed  to  the  disease  by  the  occurrence  of 
dislocation  from  slight  violence.  The  absence 
of  pain  and  tenderness  is  always  characteristic. 
When  dislocation  has  occurred  the  limb  is 
short,  the  upper  end  of  the  femur  is  freely 
movable  on  the  dorsum  ilii ;  the  I'otation  arc  of 
the  great  trochanter  may  be  much  reduced  as  a 
result  of  the  disappearance  of  the  head  of  the 
bone ;  there  may  be  considerable  formation  of 
new  bone,  giving  rise  to  large  tumour -like 
masses  in  relation  to  the  capsular  ligament  and 
to  the  muscles  surrounding  the  joint. 

When  both  hips  are  dislocated  the  attitude 
and  gait  are  similar  to  those  observed  in 
bilateral  congenital  dislocation. 
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Tlie  treatment  consists  in  protecting  and 
supporting  the  joint ;  when  only  one  joint  is 
affected  advantage  may  be  derived  from  a 
Thomas  or  other  splint,  along  with  a  patten 
and  crutches ;  in  bilateral  cases,  from  the  use  of 
crutches  alone. 

Hysterical  Joint. — The  neuro-mimetic  or 
hysterical  joint  affection  is  very  rare  at  the  hip  ; 
most  importance  attaches  to  the  differential 
diagnosis,  which  has  been  already  described 
under  tuberculous  disease. 

Loose  bodies  are  chiefly  met  with  in  associa- 
tion with  arthritis  deformans  and  with  Charcot's 
disease ;  they  possess  little  or  no  clinical  signifi- 
cance. 

Diseases  of  the  BuRSiE  in  the  Region  op 
THE  Hip. — The  bursae  concerned  are — (1)  be- 
tween the  ilio-psoas  muscle  and  the  anterior 
aspect  of  the  capsular  ligament  of  the  hip, 
which  may  communicate  with  the  joint ;  (2) 
those  in  relation  to  the  great  trochanter,  a 
superficial  one  between  the  skin  and  the  tendon 
of  the  gluteus  maximus,  and  a  deeper  one,  often 
multilocular,  between  the  gluteus  maximus  and 
the  origin  of  the  vastus  externus ;  (3)  over  the 
ischial  tuberosity ;  (4)  beneath  the  attachment 
of  the  hamstring  muscles  to  the  ischial  tuber- 
osity ;  (5)  between  the  obturator  internus  and 
the  margin  of  the  small  sciatic  foramen  ;  this 
bursa  may  communicate  with  another  between 
the  tendon  of  the  muscle  and  the  hip -joint. 
The  diseases  met  with  in  these  bursse  include 
the  so-called  traumatic  inflammations  (trade- 
bursitis),  and  those  resulting  from  tuberculosis, 
pyogenic  infection,  gonorrhoea,  syphilis,  gout, 
rheumatism,  etc.  (  Vide  article  "  BursfE  "  in 
vol.  ii.  p.  40.) 

In  disease  of  the  bursa  beneath  the  ilio-psoas 
the  limb  may  be  flexed,  abducted,  and  rotated  out 
as  in  tuberculous  disease  of  the  hip  or  of  the 
psoas  muscle ;  from  the  first  of  these  the  dia- 
gnosis is  made  by  testing  the  movements  at  the 
joint,  from  psoas  abscess  by  the  swelling  being 
confined  to  the  region  of  the  hip,  viz.  at  the 
upper  and  inner  part  of  Scarpa's  triangle. 

In  disease  of  the  bmsa  betiveen  the  gluteus 
maximus  and  great  trochanter  the  attitude  of 
the  limb  may  resemble  that  of  hip  disease  ;  most 
difliculty  will  be  found,  however,  in  differentiat- 
ing between  tuberculous  disease  originating  in 
the  bursa  and  a  cold  abscess  associated  with 
disease  in  the  trochanter  itself ;  the  diagnosis  is 
rarely  established  until  the  swelling  (or  any 
sinus  following  on  its  rupture)  is  explored  by 
operation. 

Tumours  in  the  region  of  the  hip  are  so  rare 
in  comparison  with  other  diseases  that  their 
existence  usually  remains  unsuspected  until 
their  nature  is  revealed  by  the  progress  of  the 
case.  The  innocent  tumours  include  chondro- 
mata  and  osteomata  arising  from  the  trochanter 
or  pelvis  ;  the  diagnosis  is  not  diflicult  unless  in 
exceptional  cases ;  for  example,  the  bursa  over 


an  exostosis  may  undergo  rapid  enlargement, 
and  the  patient  may  not  be  aware  of  the  exist- 
ence of  the  exostosis,  and  applies  for  advice  con- 
cerning the  bursa,  which  may  be  so  large  that 
it  hides  the  tumour,  and  may  be  mistaken  for 
a  chronic  abscess  or  other  fluid  swelling.  The 
nature  of  the  case  may  not  be  recognised  until 
the  swelling  is  incised. 

Frimary  sarcoma  may  originate  in  the  femur 
or  pelvis ;  at  an  early  stage  the  diagnosis  from 
hip  disease  may  be  diflicult  or  impossible ;  it 
has  already  been  referred  to  under  tuberculosis. 
The  examination  of  the  patient  must  include 
that  of  the  rectum  and  the  use  of  skiagraphs. 
In  the  later  stages  the  nature  of  the  disease  is 
evidenced  by  distension  of  the  cutaneous  veins, 
oedema  of  the  limb,  pulsation  of  the  tumour, 
egg-shell  crackling,  and  the  occurrence  of 
spontaneous  fracture. 

Secondary  cancer  is  by  no  means  uncommon 
in  the  upper  end  of  the  femur  following  cancer 
in  the  breast,  prostate,  thyroid,  intestine,  or 
liver ;  it  is  not  recognised  as  a  rule  until  the 
occurrence  of  spontaneous  fracture. 

As  far  as  treatment  is  concerned  it  is  carried 
out  on  the  usual  lines  in  the  case  of  the  inno- 
cent tumours.  In  primary  sarcoma  it  usually 
implies  disarticulation  at  the  hip  by  a  racket 
incision,  the  handle  of  the  racket  being  so 
placed  as  to  permit  of  the  ligature  of  the  main 
vessels  at  an  early  stage  of  the  operation.  The 
soft  parts  are  then  divided  in  stages,  well  above 
the  limits  of  the  growth.  There  have  been 
successful  cases  in  which  part  or  even  the  whole 
of  the  innominate  bone  has  been  removed  along 
with  the  limb. 

Paralysis  of  the  Muscles  at  the  Hip — Paralytic 
Contracture  and  Dislocation. — These  are  chiefly 
met  with  in  children  suffering  from  spinal  or 
cerebral  paralysis.  At  the  first  onset  the  limb 
is  helpless  and  the  joint  is  flail-like ;  if  recovery 
takes  place  to  such  an  extent  that  the  child  is 
able  to  walk,  the  attitude  and  gait  may  resemble 
that  of  congenital  dislocation ;  where  the  affec- 
tion is  bilateral,  the  child  has  been  known  to 
walk  with  the  hips  acutely  flexed  so  that  the 
chest  rests  on  the  knees.  The  gait  may  be 
improved  by  some  form  of  rigid  apparatus 
which  fixes  the  thigh  to  the  trunk,  or  by 
securing  an  artificial  ankylosis  at  the  hip-joint 
(arthrodesis). 

Cases  are  more  often  met  with  in  which  the 
child  has  been  confined  to  bed  (or  at  any  rate  is 
unable  to  walk),  and  contracture  has  taken 
place  in  the  attitude  of  flexion,  adduction,  and 
internal  rotation  ;  dislocation  on  to  the  dorsum 
ilii  may  be  superadded.  It  is  of  great  import- 
ance to  prevent  such  deformity  by  suitable 
splints  and  extension ;  when  it  has  occurred, 
the  question  of  correcting  it  will  depend  on  the 
general  condition  of  the  patient  and  on  the 
functions  of  the  limb,  apart  from  the  attitude 
at  the  hip.    The  operative  treatment  is  carried 
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out  oil  the  principles  recommended  for  similar 
deformities  of  other  origin. 

Hippia.tria.. — Veterinary  medicine  (from 
Gr.  iir-oi,  a  horse,  and  larpos,  a  physician). 

Hippocampus.  —  A  peculiarly-shaped 
portion  of  the  white  matter  of  the  brain  (Gr. 
iWos,  a  horse,  and  Kainrq,  a  bending  or  turn- 
ing) ;  the  hippocampus  major  projects  into  the 
floor  of  the  middle  horn  of  the  lateral  ventricle, 
and  the  hippocampus  minor  into  the  posterior 
horn.  See  Physiology,  Nervous  System 
{Localisation  of  Functions,  Taste  aTid.  Smell). 

Hippocrates.  See  Medicine,  History 
of  {Influence  of  Greece). 

HippocratiC  Facies.  See  Cholera, 
Epidemic  {Symptoms,  algid  stage) ;  Facies  ; 
Peritoneum,  Acute  Peritonitis,  General 
{Symptoms,  Facies  Hippocratica). 

H  i  ppocrat  iC  Fi  ngers.— The  broaden- 
ing of  the  terminal  phalanges  of  the  fingers, 
producing  '>  clubbing,"  along  with  cyanosis  of 
the  digits  :  the  condition  is  met  with  in  chronic 
pulmonary  disorders  (phthisis,  bronchiectasis, 
emphysema)  and  in  congenital  heart  disease, 
etc.  See  Fingers  {Appearances  in  Certain  Dis- 
eases) ;  Jaundice  {Prognosis) ;  Liver,  Diseases 
op  {Hyjjertrophic  Biliary  Cirrhosis,  Symptoms). 

HippocratiC  Succussion.  —  The 

splashing  sound  heard,  on  auscultation,  of  the 
chest  when  the  patient's  body  is  shaken,  in  cases 
of  hydropneumothorax  and  pyopneumothorax. 
See  Lung,  Tuberculosis  of  {Physical  Signs, 
Auscvltation  over  large  vomica?) ;  Pleura,  Dis- 
eases of  {Acute  Pleurisy,  Physical  Signs,  Succus- 
sion) ;  Pleura,  Diseases  of  {Pneumothorax, 
Clinical  History,  Auscultation). 

Hi  ppocrat  ism. — The  Hippocratic  doc- 
trine of  endeavouring  to  cure  disease  by  the 
study  and  imitation  of  nature's  efforts  and 
methods  of  securing  recovery. 

Hippoi.  —  The  registered  trade  name  of 
methylene  hippuric  acid  ;  the  drug  has  been 
used  as  a  urinary  antiseptic,  in  doses  of  15 
grains,  in  cases  of  cystitis,  etc. 

Hippuria.  —  An  excess  of  hippuric  acid 
{'[.v.)  in  the  urine,  as  in  cases  where  benzoic 
acid  is  being  taken. 

Hippuric  Acid. — Benzamidoacetic  acid, 
formed  apparently  from  benzoic  acid  taken  in 
the  food,  linked  to  glycocoll  or  amido-acetic 
acid  in  the  kidneys.  See  Physiology',  Excre- 
tion {Urine,  Nitrogenous  Substances,  Hippuric 
Acid)  ;  Urine,  Pathological  Changes  in  {Sedi- 
ments, Hifpivric  Acid). 

HippUS. — ^  Rhythmical  contraction  and 
dilatation  of  the  pupil,  as  in  head-shaking  and 


hysteria.  See  Head-Shaking  {Clinical  Features) ; 
Pupil  {Movements  and  Size). 

HirsutieS.  See  also  "Esau";  Preg- 
nancy, Intra-Uterine  Diseases  {Skin  Affections 
of  Foetus) ;  X-Rays  {in  Treatment). 

Hirsuties,  hypertrichosis  or  excessive  hairi- 
ness, is  a  term  having  a  somewhat  wide  range 
of  application.  The  old  woman  who  develops 
scattered  hairs  upon  the  chin,  and  the  old  man 
with  bushy  eyebrows  and  a  copious  growth  in 
the  nostrils,  external  ears,  and  over  the  body, 
are  both  instances  of  hirsuties  or  hypertrichosis 
of  the  senile  type.  The  adult  man  whose  body, 
either  in  a  special  and  unusual  locality  or  over 
its  whole  surface,  is  provided  with  hair,  and  the 
adult  woman  whose  hairy  covering  resembles  in 
extent  and  distribution  the  male  type,  are  ex- 
amples, the  one  of  heterotopic,  and  the  other 
of  heterogenic  hypertrichosis.  Further,  at  the 
period  of  puberty  the  hair  which  then  normally 
appears  in  both  sexes  may  be  excessive,  and  the 
girl  at  this  time  may  show  the  arrangement 
and  development  of  hair  which  belong  to  the 
boy ;  again,  the  appearance  of  the  hair  at 
puberty  may  be  precocious  in  either  sex  :  these, 
likewise,  are  hypertrichoses.  There  are  also 
hypertrichoses  which  are  due  to  injuries  and 
diseases  of  nerves,  to  trophic  disturbances,  and 
to  chronic  inflammatory  states.  The  ntevus 
which  carries  hair  on  its  surface  (najvus  pilosus) 
has  by  some  writers  been  regarded  as  a  hyper- 
trichosis, but  it  is  advisable  to  restrict  the  use 
of  the  term  to  the  cases  in  which  the  underlying- 
skin  is  apparently  normal.  Finally,  the  infant 
at  the  time  of  birth,  or  very  soon  thereafter, 
may  show  a  general  or  a  localised  excessive 
growth  of  hair  to  which  the  name  of  congenital 
hypertrichosis  {universalis,  localis)  is  correctly 
given.  In  the  other  varieties,  also,  congenital 
predisposition  may,  and  doubtless  does,  play  an 
important  part. 

If  birth  occur  prematurely  the  infant  will 
show  a  sort  of  physiological  hypertrichosis 
universalis,  for  the  lanugo  of  foetal  life  will  still 
be  present.  This,  however,  is  not  what  is  meant 
by  general  congenital  hypertrichosis,  which  is 
rather  the  persistence  till  birth  at  the  full  time 
and  throughout  postnatal  life  of  this  same 
lanugo,  more  or  less  altered  in  its  physical 
characters.  It  is  not  yet  definitely  known  in 
what  relation  excessive  hairiness  stands  to  the 
foetal  lanugo,  and  it  is,  therefore,  not  justifiable 
to  define  hypertrichosis  as  a  persistence  of  the 
lanugo.  Accurate  reports  are  much  needed  of 
the  condition  of  the  hair  at  and  immediately 
after  birth  in  the  subjects  of  this  trichogenetic 
anomaly  ;  doubtless  this  lacuna  in  ovir  know- 
ledge will  ere  long  be  filled  ;  and  we  shall  then 
know  with  some  certainty  whether  the  lanugo 
itself  becomes  the  hair  of  the  "  hairy  infant "  or 
whether  it  falls  off  and  is  replaced  by  an  entirely 
new  growth. 
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Various  names  have  been  given  to  general 
congenital  hypertrichosis,  among  which  are 
polytrichia,  trichauxis,  hirsuties  adnata,  dasytes, 
pilosism,  and  hyjjertrichiasis.  Individuals  affected 
with  the  anomaly  in  its  most  marked  form  have 
been  called  "hairy  men,"  "homines  pilosi," 
"  human  jmonkeys,"  "  missing  links,"  and 
"  Esaus."  German  equivalents  are  "  Haarmen- 
schen,"  "  Waldnienschen,"  and  "  Hundemen- 
schen " ;  and  in  French  the  expressions  "  les 


Figs.  1-4. 

hommes  velus,"  "les  hommes  des  bois,"  and 
"  les  hommes-chiens  "  are  met  with. 

Cases  of  general  hypertrichosis  congenita  are 
rare.  The  first  recorded  case  seems  to  have 
been  that  of  Esau,  who  "  came  out  red  all  over 
like  a  hairy  garment  "  (Genesis  xxv.  25),  or  more 
literally  "all  of  him  as  a  cloak  of  hair."  The 
meaning  of  this  hairy  birth  has  greatly  puzzled 
the  commentators,  and  Kalisch  pointed  to  it  as 
"  a  foreboding  of  the  animal  violence  of  Esau's 
character."  In  the  Middle  Ages  there  was  a 
difference  of  opinion  also  as  to  whether  or  not 
Esau's  state  constituted  a  monstrosity,  and 
Pohlius,  in  1669,  wrote  a  work  with  the  inter- 
rogative title,  "De  Questione  an  Esau  fuerit 
Monstrum."  Among  other  historical  examples 
was  the  girl  born  near  Pisa,  hairy  all  over 
("totam  hirsutam "),  whose  mother  had  been 
gazing  at  a  picture  of  John  the  Baptist  during 
her  pregnancy  (vide  T.  Fienus,  De  virilms  im- 
atjinationiit,  p.  224,  1635)  ;  and  there  was  the 
hairy  child  Ijelonging  to  the  Ursini  family,  who 


had  bear's  claws  as  well  as  the  hirsute  cover- 
ing. There  was  the  remarkable  hairy  family 
("homines  sylvestres,")  from  the  Canary  Islands 
described  by  U.  Aldrovandus  (Monstroriim  His- 
toria,  p.  16,  1642);  and  there  was  also  "Die 
haarige  Familie  von  Ambras,"  consisting  of  a 
hairy  man,  his  wife  normal  in  the  matter  of 
hair,  and  his  hairy  son  and  daughter  (Figs.  1- 
4),  described  fully  by  C.  T.  von  Siebold  {Arch, 
f.  Anthrop.,  ix.  253,  1877-8).  Another  well- 
known  example  of  hypertrichosis  was 
"  Barbara  Ursler,"  who  was  publicly 
exhibited  in  London  in  1655,  and  who 
is  described  in  Caulfield's  Portraits, 
Memoirs,  and  Characters  (vol.  ii.  p. 
168,  London,  1794-5),  and  has  been 
recently  considered  by  Strieker  (Arch, 
f.  path.  Anat.,  Ixxi.  p.  111^  1877).  John 
Crawford,  who  studied  medicine  in  the 
University  of  Edinburgh  in  the  earlj' 
years  of  the  past  century,  and  who 
was  afterwards  envoy  to  the  Court  of 
Ava,  brought  before  the  notice  of 
European  authors  the  famous  hairy 
family  of  Burma  {Journal  of  Embassy 
to  the  Court  of  Ava,  London,  1834) ; 
and  many  others  have  since  contributed 
details  regarding  this  family.  It  con- 
sisted of  a  hairy  man  married  to  a 
normal  woman,  of  his  hairy  daughter, 
and  of  two  hairy  grandsons,  the  children 
of  the  daughter  by  a  normal  man  ;  the 
dentition  of  these  individuals  seems  to 
have  been  defective  \{vide  J.  J.  Weir, 
Nature,  xxxiv.  223,  1886).  Reference 
must  also  be  made  to  the  hairy 
Mexican  woman,  Julia  Pastrana,  de- 
scribed by  J.  Z.  Lawrence  {Lancet,  ii. 
for  1857,  p.  48),  H.  Beigel  {Arch.  f. 
path.  Anat.,  xliv.  418,  1868),  F.  L. 
Neugebauer  {Kilka  sloiv  o  mezkiem 
owlosieniu  u  Kobiet,  1897),  and  by  J.  Ranke 
( Verhandl.  d.  Miinchen.  anthrop.  Gesellsch.,  1-4, 
1888);  she  seems  to  have  had  hypertrophy  of 
the  maxilla  (E.  Magitot,  Gaz.  med.  de  Paris,  4 
s.  ii.  609,  1873).  In  Chowne's  case  {Lancet,  i. 
for  1852,  pp.  421,  514;  ii.  for  1852,  p.  51)  the 
hairiness  was  widespread  although  hardly  inii- 
versal ;  the  patient,  a  woman,  had  a  hairless 
brother  and  one  hairy  sister  (Wilson,  L^ectures 
on  Dermatology,  p.  102,  1878).  The  girl  Teresa 
Gambardella,  described  by  C.  Lombroso  {Uuomo 
bianco  e  Vuomo  di  colore,  p.  155,  1871),  re- 
sembled Chowne's  patient  to  a  certain  degree. 
Then  there  were  the  famous  Russian  "  hairy 
men  "  or  the  "  Kostroma  people  "  described  and 
discussed  by  many  authorities  (E.  R.  Perrin, 
Bull.  Soc.  d'anthrop.  de  Paris,  2  s.  viii.  741, 
1873;  C.  Royer,  Ibid.,  p.  718;  C.  S.  Tomes, 
Brit.  Med.  ,Tourn.,  i.  for  1874,  p.  413;  R.  Vir- 
chow,  Berl.  klin.  Wchnschr.,  x.  337,  1873;  G. 
T.  Jackson,  Med.  Record,  New  York,  xxvii.  568, 
1885;  and  A.  Ecker,  Gratulationsschrift,  Braun- 
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schweig,  1878);  these  two  men  (father  and 
son  1)  had  a  very  remarkable  skye-terrier  appear- 
ance, they  were  both  nearly  edentulous,  and 
their  nails  were  soft  and  thin  (J.  Parreidt, 
Deutsche  Monatsschr.  f.  Zahnhlk.,  iv.  H.  2, 
1886).  Finally,  among  the  well-known  in- 
stances of  hypertrichosis,  there  was  Krao,  "  the 
missing  link,"  who  was  seven  years  old  when 
she  was  exhibited  by  Farini  in  London  in  1883. 
When  seen  by  A.  H.  Keane  {Nature,  xxvii.  245, 
1882-3)  she  was  of  average  intelligence,  her 
face  and  low  forehead  were  covered  down  to  the 
bushy  eyebrows  with  deep  black,  lank,  and 
lustreless  hair.  Mongoloid  in  type ;  her  whole 
body  was  overgrown  with  a  less  dense  coating 
of  soft  black  hair  ;  the  skin  beneath  was  dark 
olive  brown ;  the  feet  were  prehensile,  and  the 
hands  could  be  bent  back  at  the  wrists  ;  and 
there  was  slight  prognathism.  She  was  said  to 
be  the  child  of  Siamese  parents  {Nature,  xxvii. 
579,  1882-3).  Fauvelle  {Bull,  de  la  Soc. 
d'anthrop.  de  Paris,  3  s.  ix.  439,  1886),  when 
Krao  was  about  eleven  years  old,  found  the 
second  dentition  complete,  save  that  the  upper 
canines  had  not  yet  been  cut. 

From  the  preceding  summary  of  the  best 
known  of  the  recorded  cases  of  congenital  hyper- 
trichosis, certain  outstanding  characters  in  the 
clinical  history  and  symptomatology  will  have 
been  recognised.  Heredity  has  been  very  evi- 
dently present  in  several  cases,  as  in  the  von. 
Ambras  Family  and  the  Hairy  Family  of  Burma  ; 
family  prevalence,  also,  was  noted  in  several 
instances.  In  two  cases  reported  by  P.  Michel- 
son  {Arch.  f.  path.  Anat.,  c.  66,  1885)  these 
characters  were  also  present :  in  one,  the  hairi- 
ness aflfected  a  man  (Joseph  Fieber),  a  native  of 
Silesia,  his  eldest  daughter,  his  mother,  and  two 
brothers ;  in  the  other,  the  father  was  the  sub- 
ject of  hypertrichosis,  and  so  were  two  of  his 
sons.  In  both  of  Michelson's  family  histories 
defective  dentition  was  present,  and  it  was 
sometimes  transmitted  along  with  the  hirsuties 
and  sometimes  apart  from  it.  The  sisters  Fran- 
cina  and  Fytje  P.,  described  by  Geyl  {Biol.  Cen- 
tralbl.,  viii.  332,  1888-9),  were  examples  of  the 
minor  degree  of  hypertrichosis  universalis. 
Lina  Naumann,  the  hairy  girl,  seen  by  L.  Fiirst 
{Arch.  f.  path.  Anat.,  xcvi.  357,  1884),  was,  how- 
ever, an  exception  to  the  above  rule,  for  she  was 
apparently  the  only  member  of  her  family 
ailected ;  but  she  resembled  Krao  and  Julia 
Pastrana  in  the  possession  of  normal  teeth  set 
on  hypertrophied  alveolar  margins.  Marietta 
S.,  also,  reported  by  C.  Hennig  {Jahrb.  f. 
Kinderhlk.,  xl.  107,  1895),  seems  to  have  been 
a  solitary  instance  of  hypertrichosis ;  but  from 
the  description  it  would  appear  to  have  been  a 
case  complicated  with  ntevus  pilosus. 

Details  of  the  state  of  the  hairy  infants  at 
birth  are  sadly  lacking.  In  Geyl's  two  patients 
{loc.  cit.)  marked  hair  on  the  scalp  and  long 
lanugo  on  the  forehead  and  cheeks  were  present 


at  birth,  but  at  the  age  of  two  and  a  half  years 
there  was  a  sudden  increase  in  the  hair  over  the 
limbs  and  body.  In  Fiirst's  patient  {loc.  cit.)  the 
abnormal  hairiness  of  the  body  was  clearly 
visible  within  the  first  week  of  life,  and  bushy 
eyebrows  were  noticed  at  birth.  In  the  "  homo 
hirsutus"  described  by  Krebs  {Hos2}.-Tid.,  2  R. 
V.  609,  1878)  the  excessive  hairiness  did  not 
appear  until  the  third  month  of  life.  It  was 
usually  found  that  the  face  and  hands  were 
specially  hairy,  and  this  gave  a  very  char- 
acteristic animal  appearance  to  many  of  the 
individuals ;  but  in  Pickells'  patient  {Edinb. 
Med.  and  Stirg.  Journ.,  Ixxvi.  316,  1851)  the 
face  and  hands  were  free,  while  the  rest  of  the 
body  was  hairy.  In  some,  the  hair  was  very 
coarse,  but  in  others  it  was  soft  and  silky ; 
usually  it  followed  the  lines  of  direction  taken 
by  the  lanugo  in  foetal  life.  The  hypertrichotic 
condition  apparently  did  not  interfere  with  post- 
natal existence  in  any  of  the  recoi'ded  cases,  and 
it  was  not  associated  with  sterility.  There  was 
sometimes  a  correlative  variabiliity  seen  in  the 
dental  development,  and  reference  has  been 
made  to  the  alveolar  hypertrophy  in  Julia 
Pastrana  and  others ;  but  sometimes  there  was 
apparently  compensatory  defective  development 
of  the  teeth,  as  in  the  Riissian  "hairy  men." 
It  may  be  noted  here  that  congenital  alopecia 
has  also  been  found  associated  wdth  dental 
defects  {vide  infra),  and  Magitot  {loc.  cit.)  has 
referred  to  it  both  in  hairless  men  and  in  the 
hairless  Chinese  dogs.  The  Ainos  of  Japan  are 
distinguished  from  Mongolian  and  Japanese 
peoples  by  a  sort  of  racial  hypertrichosis  ;  they 
also  show  a  marked  development  of  the  alveolar 
border  of  the  superior  maxilla  with  consequent 
prognathism  (Ashmead,  Sei-i-ktvai  Med.  Journ., 
xiv.  183,  1895). 

The  pathogenesis  of  hirsuties  adnata  is  closely 
beset  with  problems.  There  seems  to  be  some- 
thing paradoxical  in  the  idea  that  this  excessive 
production  of  hair  is  an  arrested  development ; 
but  on  examination  it  would  appear  that  the 
theory  of  an  arrest  is  better  supported  by  facts 
than  any  other.  The  persistence  of  the  lanugo 
is  undoubtedly  of  the  nature  of  an  arrested 
development,  for  normally  it  is  shed  before  or 
soon  after  birth.  But  is  hypertrichosis  a  per- 
sistence of  the  lanugo  1  In  order  to  answer  this 
question,  it  would  be  necessary  to  have  a  know- 
ledge of  the  state  of  the  hair  in  "  hairy  infants" 
during  the  first  hours  of  life,  and  more  especially 
of  its  microscopical  characters ;  this  knowledge 
is  not  yet  in  our  possession.  We  do  not  know 
whether  in  these  cases  a  casting  of  the  hair 
occurs  at  birth  or  not.  As  has  been  pointed 
out  by  P.  G.  Unna  {Histopathology  of  the  Skin, 
N.  Walker's  Transl.,  p.  1151,  1896),  if  the 
former  be  the  case,  and  if  the  embryonic  hair 
follicles,  instead  of  becoming  shorter  all  over  the 
body  at  this  period  of  life,  retained  their  double 
length,  then,  in  spite  of  the  abundance  of  haii', 
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it  is  justifiable  to  speak  of  liypertrichosis  as  an 
arrested  development.  But  if  ou  the  trunk  and 
limbs  the  ordinary  casting  of  the  hair  had  taken 
place  in  utero  and  all  the  hair  follicles  had 
shortened,  and  if,  later,  these  follicles  had  (as 
occurs  normally  on  the  scalp)  again  expanded  to 
the  original  (double)  length,  and  so  given  rise 
to  another  and  a  very  strong  growth  of  hair, 
then  the  condition  would  be  that  of  a  true 
hypertrichosis,  analogous  to  the  hypertrichosis 
of  puberty.  Unna  is  of  opinion  that  both  these 
possibilities  may  occur,  and  that  while  for  in- 
stance the  former  view  holds  with  regard  to  the 
Russian  "hairy  men,"  the  latter  explains  such 
cases  as  Krao  and  Julia  Pastrana ;  he  prefers  to 
call  the  former  (the  simple  persistence  of  the 
foetal  hair)  " trichostasis or  "hair-stagnation," 
while  the  latter  is  true  hypertrichosis.  It  is 
easy  to  exaggerate,  as  I  think  Unna  does,  the 
difficulty  of  accepting  the  theory  of  an  arrest  of 
development ;  congenital  ichthyosis  also  is  char- 
acterised by  excessive  growth  (of  the  stratum 
corneum),  and  this  is  pi'obably  due  to  an 
anomaly  of  the  epitrichium,  likewise  an  arrest 
of  development.  If  the  theory  be  correct,  then 
in  some  instances  hypertrichosis  is  truly  a  mon- 
strosity rather  than  a  disease,  while  in  others  it 
is  more  correctly  a  disease  ;  so  that  after  more 
than  two  hundred  years  we  might  write  again 
as  Pohlius  did  in  1669,  "  De  questione  an  Esau 
fuerit  monstrum."  In  a  similar  unsettled  state 
we  must  leave  the  question  of  the  atavistic 
nature  of  congenital  hypertrichosis. 

No  treatment  has  been  proposed  or  indeed 
thought  of  for  general  hypertrichosis  ;  but,  for 
the  localised  form,  electricity  and  the  radium 
and  Rontgen  rays  have  been  employed  for  cos- 
metic purposes.  The  localised  form,  it  may  be 
remarked,  has  usually  been  confounded  with 
hairy  na3vus  (nfevus  pilosus) ;  but  it  ought  to 
be  distinguished  from  it,  for  in  true  hypertri- 
chosis the  underlying  skin  ought  neither  to  be 
pigmented  nor  abnormally  vascular.  No  doubt 
most  of  the  cases  of  "bearded  infants"  and 
babies  born  with  "  tails "  have  been  instances 
of  hairy  nsevus  affecting  the  face  or  sacral  region, 
and  the  so-called  "  bathing-drawers  "  nsevus  is  a 
well-known  variety  of  cutaneous  pigmentation  ; 
but  true  cases  of  hypertrichosis  localis  occur, 
although  rarely.  For  instance,  there  was  A.  H. 
Dodd's  case  of  lumbar  hypertrichosis  {Lancet,  ii. 
for  1887,  p.  1063),  and  there  was  also  Balmanno 
Squire's  {Brit.  Med.  Journ.,  i.  for  189.3,  p.  1265), 
in  which  a  patch  of  long  hair  was  present  on  the 
side  of  the  neck.  L.  A.  Parry  {Lancet,  i.  for 
1896,  p.  1717)  recorded  a  case  of  lumbar  hairi- 
ness affecting  two  sisters.  The  so-called  "  lady 
with  the  horse  mane  "  was  a  case  of  hypertri- 
chosis localised  in  the  dorsal  region  ;  in  this  case 
there  was  a  defect  in  the  vertebral  column  (spina 
bifida  occulta)  underlying  the  hair.  This  asso- 
ciation of  lumbar  hypertrichosis  with  spina  bifida 
occulta  has  been  noted  by  several  observers  in 


other  cases,  e.g.  by  W.  Strieker  {Arch.  f.  path. 
Anat.,  Ixxiii.  624,  1878),  by  F.  von  Reckling- 
hausen {Ibid.,  cv.  pp.  243,  373,  1886),  by  C. 
Brunner  {Ibid.,  cvii.  494,  1887),  by  G.  Joachim- 
sthal  {Ibid.,  cxxxi.  488,  1893),  and  by  others. 
In  some  of  these  instances  there  was  a  further 
complication  which  came  on  in  later  life,  namely, 
perforating  ulcer  of  the  foot.  Some  of  the  cases 
reported  as  infants  with  tails  were  no  doubt 
instances  of  lumbar  hypertrichosis.  Bland 
Sutton  {Lancet,  ii.  for  1887,  p.  4)  wrote  sugges- 
tively on  this  subject,  as  did  also  Emil  Kruska 
{Dissert.,  Jena,  1890). 

HirudO. — There  are  two  official  species  of 
leech,  the  green  {Sanguisuga  officinalis)  and  the 
speckled  {S.  medicinalis),  and  both  are  still 
occasionally  used  for  the  purpose  of  local  blood- 
letting. The  bleeding  from  the  triradiate  bite 
given  by  the  leech  may  sometimes  be  difficult 
to  check,  requiring  the  application  of  pressure 
or  of  a  haemostatic.  Leeches  are  now  seldom 
applied  to  canals,  such  as  the  rectum,  or  to 
internal  organs,  such  as  the  cervix  uteri.  The 
Hirudo  Australis  (Australian  Leech)  is  de- 
scribed in  the  Indian  and  Colonial  Addendum 
to  the  B.P.  of  1898. 

Hist  id  in.  See  Physiology,  Protoplasm 
{Proteids,  Diamido  Acids). 

HistOg^enesiS. — The  formation  of  the 
tissues  (Gr.  icttos,  a  web  or  tissue,  and  yevecrts, 
an  origin). 

HistohaematinS. — Pigments,  allied  to 
hsemogiobin,  found  in  the  tissues,  such  as  myo- 
hfematin.  See  Pigments  of  the  Body  and 
Excreta  {Hcenioglobin  and  its  Derivatives). 

HistoiOg'y. — The  study  or  science  of  the 
tissues,  their  characters  and  development. 

Histon. — A  proteid,  sometimes  found  in 
the  urine.  See  Physiology  {Proto2:)lasm,  Con- 
jugated Proteids)  ;  Urine,  Pathological 
Changes  in  {Proteids  in). 

History,  iViedicai.  See  Medicine, 
History  of. 

HistOSan. — A  combination  of  guaiacol 
and  an  albumin,  which  has  been  used  in  the 
treatment  of  the  different  forms  of  tuberculosis 
(of  the  lungs,  bones,  peritoneum,  testis,  etc.)  ; 
it  has  been  given  iii  the  form  of  a  powder  in 
doses  of  from  4  to  8  grains. 

Histrionic  IVIania.  —  Insanity  char 
acterised  by  the  imitation  of  the  movements  of 
a  player ;  dramatism. 

Hives. — A  name  given  popularly  to  various 
skin  diseases  of  children,  including  the  "  red 
gum  "  (Strophulus),  chicken-pox,  and  nettlerash ; 
it  is  also  sometimes  applied  to  enteritis  {Bowel- 
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Hives),  and  to  croup ;  its  derivation  from  the 
verb  to  heave  is  possible,  but  is  with  difficulty 
brought  into  consonance  with  etymology. 

Hoarseness.  See  Larynx,  Chronic  In- 
fective Diseases  of  [Laryngeal  Phthisis,  Dia- 
gnosis; Malignant  Disease  of  Larynx,  Symptoms); 
Lung,  Tuberculosis  of  {Lung  Symj^toms,  Hoarse- 
ness) ;  Mediastinum  (Groivths,  Sympfonis). 

Hobnailed  Liver.  .See Liver,  Diseases 
OF  [Portal  Cirrhosis,  Synonyms). 

Hodara'S  Disease.— A  variety  of  Tri- 
chorrhexis Nodosa. 

Hodg^e  Pessary.  *See  Uterus,  Dis- 
placements OF  {Retroversion  and  Retroflexion, 
Treatment). 

Hodg'kin'S  Disease,  ^^ee  Lymphatic 
System,  Physiology  and  Pathology  {Lympha- 
denovia) ;  Thymus  Gland  {Diseases,  Enlargement 
and  Persistence). 

Hoffa'S  Disease.— Fibrous,  pseudo- 
inflammatory  hyperplasia  of  the  adipose  tissue 
under  the  ligamentum  patellae.  See  Sinding- 
Larsen's  article  in  the  Norsk  Mag.  f.  Laegevi- 
densL,  5  R.  vol.  iii.  p.  248,  1905. 

Hoffmann's   Anodyne.— .S^jm^ws 

uEtheris  Compositus  ;  consists  of  alcohol,  ether, 
and  the  heavy  oil  of  wine.  The  last-named  is  a 
complex  ethereal  compound  made  by  mixing  sul- 
phuric acid  and  alcohol.  Dose — 60-90  m.  ;  20- 
40  m.  if  repeated.  It  is  an  excellent  carmina- 
tive, and  is  serviceable  in  the  treatment  of  hic- 
cough, flatulence,  palpitation  from  indigestion, 
tobacco  heart,  and  angina  pectoris  during  the 
attack.  Too  rapid  volatilisation  of  the  ether 
gives  rise  to  difficulty  in  swallowing  the  drug, 
and  it  should  therefore  be  given  in  capsule  or 
in  iced  water.  It  probably  owes  its  action 
chiefly  to  the  ether  contained  and  not  to  the 
heavy  oil  of  wine,  as  has  been  generally  supposed. 

Holland.  See  Balneology  {Holland  and 
Belgium). 

Hollands.  See  Alcohol  {Spirits,  Gin  or 
Hollands). 

Holmg'ren'sTest.  -S'ee  Colour  Vision 
{Methods  of  Testing  by  Coloured  Wools). 

Holoacrania. — That  variety  of  anen- 
cephalus  or  acrania  in  which  there  is  complete 
absence  of  the  cranial  vault  and  cerebral  tissues. 
See  Teratology. 

Holoblastic  Segmentation.— 

That  form  of  segmentation  in  which  the  ovum 
{e.g.  the  mammalian  ovum)  in  its  entirety  is 
converted  into  a  mass  of  cells  and  forms  the 
morula  or  mulberry  mass.    *S'ee  Embryology. 


Holocaine    Hydrochloride.  —  A 

substance  allied  to  phenacetin ;  occurring  as 
small  colourless  crystals,  soluble  1  in  55  of 
water.  It  has  been  used  as  a  substitute  for 
cocaine  for  operations  on  the  eye.  The  advan- 
tages claimed  for  it  are  that  it  does  not  dilate 
the  pupil,  does  not  affect  intra-ocular  tension, 
does  not  roughen  the  corneal  epithelium,  and 
has  no  vascular  effects.  It  is  usually  employed 
as  a  1  per  cent  solution. 

HolO^astrOSChisiS.  —  The  teratolo 
gical  type  in  which  there  is  defect  of  the  anterior 
abdominal  wall  in  its  whole  extent  from  sternum 
to  symphysis  pubis. 

HolorhachiSChisiS.  —  The  teratolo- 
gical  type  in  which  the  whole  spinal  canal  from 
end  to  end  is  open,  every  one  of  the  A'ertebral 
arches  being  imperfectly  developed  ;  it  stands 
in  opposition  to  merorhachischisis,  in  which  the 
spinal  canal  is  open  in  one  region  only.  See 
Teratology. 

Homalomyia  scalaris. — One  of  the 

privy  flies  whose  larvte  may  be  found  in  the 
stools  in  gastro-intestinal  myiasis. 

Homatropine. — An  alkaloid,  having  a 
mydriatic  effect,  obtained  from  atropine.  Hom- 
atropine (CjgH^jNOg),  in  the  form  of  the  hydro- 
bromide  (CjgHjjNOgHBr),  may  be  given  in  doses 
of  ^-^  to  grain,  or  applied  locally  {e.g.  in  eye 
practice)  as  the  Lamellm  (discs)  Homatropiince, 
each  of  which  contains  grain  of  the  hydro- 
bromide.    See  Alkaloids  ;  Belladonna  ;  etc. 

Homburg".  See  Balneology  {Muriated 
Waters,  Germany) ;  Mineral  Waters  (i/wr/aiecZ 
Saline). 

Homicide. — The  killing  of  a  human  being 
by  another  human  being,  classified  as  justifiable, 
excusable,  and  felonious  or  culpable.  <S'ee  In- 
sanity, Nature  and  Symptoms  {Homicidal  Melan- 
cholia) ;  Medicine,  Forensic  ( Wounds,  Homi- 
cidal) ;  Senile  Insanity  {Psychoses  of  Senility, 
Insane  Acts). 

Hominy. — A  preparation  of  maize,  un- 
deprived  of  its  proteid,  but  having  only  i  per 
cent  of  fat.    See  Diet  ( Vegetable  Foods,  Cereals). 

Homo-. — In  compound  words  homo-  (Gr. 
6/xds~,  same)  has  the  meaning  of  similar,  and  is 
opposed  to  hetero-. 

Homo  Caudatus. 

Not  Teratology  only  but  Anthropology  and 
Ethnology  are  all  concerned  in  the  discussions 
which  have  taken  place  regarding  the  occurrence 
of  "  tailed  infants " ;  homo  caudatus  or  uro- 
anthropos  (Taruffi)  has  always  excited  curiosity 
and  aroused  controversy.  In  Mythology,  also, 
the  records  of  tailed  individuals  and  races  are 
not  wanting. 
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A  great  deal  has  been  written  and  more  has 
been  rumoured  about  the  existence  of  a  tailed 
race  of  human  beings.  From  the  earliest  times 
of  Herodotus  and  Pliny  and  Ctesias,  up  to  the 
most  recent  reports  of  modern  African  explorers, 
the  credulous  public  has  been  asked  to  believe 
in  the  presence  somewhere  on  the  earth's  surface 
of  men  with  tails.  Rimionr  has  been  busy  with 
reports  as  to  the  geographical  location  of  this 
tailed  race  :  now,  on  an  old  map,  we  find  it  in 
Tierra  del  Fuego,  the  abrupt  and  laconic  legend 
being  "  homines  caudati  hie "  ;  again,  it  is  in 
Polynesia  (in  New  Britain),  and  the  infants  that 
are  born  without  the  caudal  appendage  are,  so 
we  are  told,  summai'ily  killed  ;  again,  it  is  near 
the  sources  of  the  Amazon  ("cependant  je  laisse 
a  chacun  ajouter  la  foi  qu'il  voudra  a  ces  faits," 
adds  a  critical  reporter),  or  in  Trebizond  in 
Asiatic  Turkey  among  the  descendants  of  Con- 
stantino the  Great  ("d'ailleurs  la  puissance  de 
Dieu  est  infinie ;  il  fait  tout  ce  qu'il  lui  plait,  et 
cree,  quand  il  le  veut,  des  objets  inconnus  aux 
hommes "),  or  in  Turkestan  ("stinkendes  Un- 
geziefer  mit  Schwanzen  "),  or  in  India  in  Rajpu- 
tana  ("the  long-tailed  Ranas  of  Saurashtra "), 
or  in  China,  or  in  Japan,  or  in  Formosa,  or  in 
the  Malay  peninsula,  and  the  islands  of  Borneo, 
Sumatra,  and  the  Philippines  ;  but  in  Africa 
more  perhaps  than  in  any  other  part  of  the 
world  have  there  been  reiterated  "  travellers' 
tales  about  tails  "  (in  Marocco,  among  the  Niam- 
Niams  of  Central  Africa,  in  Loango,  in  Bornu, 
etc.).  Even  in  Europe,  more  especially  in  the 
west  and  south,  there  are  legends,  usually  of 
considerable  antiquity,  of  the  occurrence  of 
tailed  peoples.  Scotland  and  England  are  not 
without  their  records ;  and  the  people  of 
Rochester  ("ilia  gens  incredula")  seem  to  have 
been  most  unfortunate,  for  by  oiTending  first 
St.  Augustine  {Golden  Leejend,  iii.  201,  Temple 
Series)  and  later  Thomas  a  Becket,  their  children 
were  born  with  tails,  as  a  mark,  so  the  chroniclers 
say,  of  God's  displeasure.  The  reader  who  may 
desire  to  know  more  concerning  tliese  quaint 
beliefs  of  the  past  will  find  what  he  wants  in 
Bartels'  classical  papers  {Arch.  f.  Anthrop.,  xiii. 
1,  1881  ;  XV.  4.5,  1884)  and  in  "the  many  refer- 
ences which  they  contain.  Some  articles  which 
have  appeared  in  recent  years  and  which  may 
also  be  consulted  are  by  Tirant  {Bull.  Soc.  d' An- 
throp. de  Lyon,  i.  158,  1881-82  :  ii.  157,  1883), 
J.  Wilson  {Ztschr.  f.  Ethnol,  xii.  74,  1880), 
T.  H.  Parke  {My  Personal  Experiences  in  Tropical 
Africa,  p.  397,  1891),  P.  D'Enjoy  {Anthropohqie, 
vii.  531,  1896),  and  Zaborowski  {Bull.  iSoc. 
d' Anthrop.  de  Paris,  4  s.  viii.  28,  1897). 

Some  parts  of  the  evidence  regarding  the  tailed 
races  have  been  hearsay,  and,  therefore,  outside 
the  province  of  scientific  inquiry  ;  and  other 
parts  of  it  have  been  founded  upon  observations 
upon  tailed  individuals  made  at  such  a  distance 
as  to  leave  the  possibility  that  the  caudal  ap- 
pendages were  of  the  nature  of  attached  orna- 


ments and  were  not  structurally  united  to  the 
body.  The  tailed  peoples  have  always  shown  a 
tendency  to  recede  as  the  curious  traveller  or 
anthropologist  advanced  towards  them,  and  when 
he  reached  his  furthest  point  it  was  to  find  that 
the  "  homines  caudati "  were  still  three  or  four 
days'  journey  further  on.  There  is  no  really 
reliable  evidence  of  a  tailed  race  of  himian 
beings,  although,  as  we  shall  see  immediately, 
there  are  not  a  few  records  of  individuals  with 
tails  or  with  caudal  appendages  resembling  tails. 
"  Homines  caudati  hie  "  cannot  yet  be  written 
over  any  part  of  the  world's  surface  ;  but  it  is 
more  than  likely  that  in  every  country  a  tailed 
baby  now  and  again  makes  its  appearance,  to 
cause  loud  wonder  among  the  vulgar  and  sup- 
pressed scientific  excitement  among  the  learned. 

Let  us  look  now  at  the  individual  or  sporadic 
cases  of  caudal  appendage  which  have  been  put 
on  record  at  various  times  and  in  various  places. 
Some  of  the  older  records  contain  in  them  a 
suggestion  of  the  mythical,  although  the  illustra- 
tions that  accompany  them  are  apparently  most 
convincing.  As  a  type  of  such  ancient  and 
dubious  cases  I  may  cite  that  reported  by  Krahe 
{Phil.  Trans.,  xiv.  599,  Oxford,  1684).  It  is 
entitled  "  The  Description  of  a  Monstrous  Child, 
born  Friday,  the  29th  of  February  1684,  at  a 
village  called  Heisagger,  distant  about  four 
English  miles  from  Hattersleben,  a  Town  in 
South  Jutland,  under  the  King  of  Denmark's 
Dominion,  communicated  by  Mr.  Christopher 
Krahe,  a  member  of  the  Ecclesiastical  Consistory 
and  Provost  of  all  the  Churches  belonging  to  the 
said  Diocess."  The  record,  then,  is  most  cir- 
cumstantial, and  the  reader  who  doubts  may 
find  Hattersleben  (or  Hadersleben)  on  the  map, 
in  South  Jutland,  just  as  is  affirmed.  The 
mother  of  the  child  was  wife  of  a  soldier ;  the 
infant's  legs  looked  as  if  they  had  been  hacked, 
and  there  were  swellings  on  them  like  bullets  ; 
and  a  maternal  impression  is  therefore  indicated. 
"  The  face  did  look  pretty  old  "  ;  and  at  the 
forehead  there  were  excrescences,  "as  if  it  were 
artificial  laces."  "  With  the  left  eye  it  did  look 
fiercely,  keeping  that  other  close."  There  were 
also  malformations  of  the  back  of  the  head,  of 
the  left  arm,  and  of  the  toes.  The  description 
of  the  tail  (which  is  shown  almost  reaching 
the  ground  in  the  figui'e)  is  disappointingly 
short:  "the  Tail,  which  was  strangely  grown 
out  of  the  back-part,  was  a  quarter  of  a  Sea- 
landish  Ell  long."  The  mother  had  two  other 
sons,  alive  and  well;  "but  this  Monster,  after 
it  had  cryed  out  2  or  3  times,  died  pi-esently." 
The  tail,  long  and  thin,  is  represented  as  spring- 
ing from  between  the  buttocks  just  above  the 
anus.  It  is  difficult  to  know  what  to  make  of 
this  record  ;  but  the  most  probable  explanation 
is  that  an  infant  deformed  in  a  way  resembling 
the  description  given  was  actually  born  and  died 
where  and  when  it  is  stated  ;  and  that  the  artist 
considerably  lengthened  the  tail,  and  tried  to 
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give  some  touches  of  artistic  verisimilitude  to 
the  lower  limbs  in  accordance  with  the  father's 
military  experiences.  A  suspicion  of  the  same 
aesthetic  amplification  attaches  to  the  illustration 
which  accompanies  J.  S.  Elshott's  description  of 
a  "  Puella  monstrosa,"  who  had  an  iimbilical 
hernia,  a  left  arm  ending  in  a  point,  deformed 
digits,  and  two  rat-tail-like  appendages,  one 
attached  to  the  right  thigh  and  the  other  over 
the  tip  of  the  coccyx.  By  a  curious  coincidence, 
the  father  of  this  infant  was  also  a  soldier  {Miscel. 
Acad.  nat.  curios.,  iv.-v.,  Append,  p.  80,  1676). 
I  need  cite  no  others  of  these  seventeenth  century 
cases,  for  the  two  already  mentioned  will  serve  as 
types.  It  is  to  be  regretted  that  the  shadow  of 
doubt  rests  upon  them,  for  if  they  were  free 
from  it  they  would  stand  out  prominently  as  the 
best  instances  that  we  possess  of  truly  tail-like 
tails  in  the  human  subject.  The  shadow,  how- 
ever, does  rest  upon  them. 

Before  I  proceed  to  describe  some  modern 
examples  of  tailed  infants,  it  may  be  well  worth 
while  to  narrow  down  the  whole  subject  by 
excluding  the  "false  tails."  In  the  first  place,  it  is 
necessary  to  set  aside  sacro-coccygeal  neoplasms 
of  all  kinds.  I  recently  saw  (with  Mr.  Stiles) 
a  female  infant  with  a  large  tumour  attached 
to  the  post-anal  region  which,  when  examined 
by  the  Rdntgen  rays,  was  found  to  contain  a 
spinal  column  and  ribs ;  obviously  this  was  not 
a  tail  but  an  attached  twin  or  parasitic  foetus. 
Teratomata,  teratoid  growths,  and  dermoid  cj^sts 
may  also  grow  in  this  region ;  Thirk's  case 
(Oesterr.  med.  Wchnschr.,  N.  .36,  1121,  1847)  and 
Jacob's  (Dublin  Hosp.  Rep.,  iv.  571,  1827)  prob- 
ably both  belong  to  this  group.  Lipomata,  also, 
of  the  sacral  region  are  not  tails,  although  when 
they  become  pendulous,  as  in  one  of  Bartels' 
cases  {Deutsche  Ztschr.  f.  Chir.,  xx.  100,  1884) 
and  in  Fieux'  case  (Hev.  mens,  de  gynec.  d'obst. 
et  paed.  de  Bordeaux,  iv.  456,  1902),  they  may 
closely  simiilate  them.  All  caudal  appendages 
composed  of  fat  are  not,  however,  of  necessity 
lipomata,  for  Virchow  found  in  one  of  them 
(Greve's  specimen)  some  traces  of  the  notochord 
{Arch.  f.  path.  Anat.,  Ixxii.  129,  1878;  Ixxix. 
176,  1880).  Again,  the  sac  of  a  spina  bifida  of 
the  sacral  region  must  not  be  mistaken  for  a 
tail  (Fig.  2) ;  at  the  same  time  a  caudal  append- 
age and  a  spina  bifida  sac  may  be  associated,  as 
we  shall  see  immediately.  Neither  can  we  re- 
gard the  hairs  which  sometimes  arise  over  a 
spina  bifida  occulta,  and  grow  to  some  length, 
as  a  true  tail.  These  various  structures  may 
all  become  caudiform,  but  they  are  to  be  separ- 
ated off  from  human  tails. 

I  have  personally  been  able  to  examine 
several  cases  of  "tails"  and  "pseudo-tails."  In 
one  of  these  there  was  an  open  lumbar  spina 
bifida,  and  below  it  a  thick  caudiform  growth 
with  a  little  button-like  projection  at  its  lowest 
point ;  it  seemed  to  be  no  more  than  a  lipoma. 
In  another  case  there  was  a  sacral  spina  bifida 


sac ;  and  in  another  there  was  a  conical  pro- 
jection which  seemed  to  contain  the  lower  end 
of  the  spinal  column,  and  from  the  tip  of  which 
an  amniotic  band  took  origin.  The  latter  of 
these  two  cases  has  some  claim  to  be  regarded 
as  a  tail.  In  another  case,  which  I  saw  in 
January  1902,  there  was  a  curious  combination 
of  spina  bifida  and  tail :  the  child,  a  male,  was 
fifteen  months  old  when  brought  under  my 
notice  by  Dr.  T.  J.  Thyne ;  it  was  born  six 
months  after  the  death  (from  typhoid  fever)  of 
the  father,  and  the  mother  had  one  other  child, 
a  female,  nine  years  of  age,  and  normally  formed ; 
the  infant  had  a  sacral  spina  bifida  sac,  covered 
with  skin,  and  measuring  6  inches  in  circimafer- 
ence,  and  from  the  apex  of  this  there  projected 
a  tail-like  appendage.  The  "  tail  "  was  1  inch 
in  length,  and  was  covered  with  normal  skin ; 
it  was  quite  soft ;  it  consisted  of  two  parts,  a 
proximal,  resembling  the  first  phalanx  of  the 
little  finger,  and  a  much  thinner  distal  part, 
more  tail-like.  Unfortunately,  a  photograph  of 
this  caudal  appendage  was  not  obtained.  It 
had  resemblances  to  that  described  some  time 
ago  by  Edmund  Owen  {Trans.  Path.  Soc.  Loud., 
xxxix.  425,  1888),  who  compared  it  to  a  "fat 
little  finger."  In  yet  another  case  which  came 
under  my  notice  there  was  a  "  tail."  This  was 
a  foitus,  suffering  from  an  exuberant  overgrowth 
of  cartilage  in  various  parts  of  the  skeleton 
{chondrodystrophia  fvetalis  hyperjilastica),  and 
the  coccyx,  participating  in  this  change,  grew 
into  a  marked  "  tail." 

What  may  be  called  "  true  tails "  may  be 
subdivided  into  those  which  contain  bone  or 
cartilage  and  those  which  do  not  (soft  tails),  or 
into  those  which  are  attached  or  adherent  ("die 
angewachsenen  Schwanze,"  Bartels)  and  those 
which  are  free  ("die  freien  Schwanze,"  Bartels). 
Of  tails  containing  bone  or  cartilage  or  rudiments 
of  vertebrte  there  are  very  few  specimens  known. 
T.  Bartholin  {Hist.  anat.  et  med.  rar.,  cent,  vi., 
hist.  44,  p.  268,  1681)  and  M.  F.  Lochner 
{Miscel.  Acad.  nat.  cur.,  Dec.  ii.,  Ann.  vii.  p.  230, 
1689)  have  recorded  cases  in  which  it  is  stated 
that  more  than  five  coccygeal  vertebrte  were 
present  in  the  tail ;  but  it  is  a  pity  that  the 
details  are  not  more  convincingly  stated,  and 
that  Lochner  writes  "  in  a  merry  vein,"  as  Jacob 
{loc.  cit.)  puts  it.  No  modern  instance  has  been 
reported  of  a  human  tail  containing  more  than 
the  usual  number  of  coccygeal  vertebra;,  namely, 
three  to  five,  and  even  of  them  there  are  very 
few  (Voltaire,  Diet,  philos.,  xi.  211,  1832;  Orn- 
stein,  Ztschr.  f.  EthnoL,  xi.  303,  1879  ;  C.  Hennig 
and  A.  Rauber,  Arch.  f. path.  Anat.,  cv.  83,  1886). 
Of  specimens  containing  cartilage  or  rudiments 
of  the  notochord  I  may  refer  to  those  of  J.  Wilson 
{Ztschr.  f.  EthnoL,  xii.  74,  1880),  of  S.  Blancard 
{Collectanea  medico-physica,  Amsterdam,  1680- 
88),  of  Fleischmann  (1 841 )  and  Gerlach  {Morphol. 
Jahrh.,  vi.  106,  1880),  and  of  J.  H.  F.  Kohl- 
brugge  {Natuurk.   Tijdschr.  v.  Nederl.  Indie, 
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Ivii.  163,  1898).  As  an  example  of  this  group 
of  tails,  I  may  cite  the  case  described  by  Hennig 
and  Eauber  {loc.  cit.,  sujn-a). 

The  mother  of  the  tailed  infant  seen  by 
Hennig  was  a  I-para ;  she  was  a  dairymaid,  and 
had  got  a  fright  at  the  parturition  of  a  cow. 
Her  child,  a  female,  presented  by  the  breech, 
and  there  was  very  little  liquor  amnii ;  it  was 
only  29  cms.  in  length,  the  lower  limbs  being- 
short.  The  upper  part  of  the  body  was  well 
formed,  and  the  number  of  vertebrfe  above  the 
sacrum  was  normal.    The  lower  limbs  showed 


P'h;.  1. — Harrison's  Patient  with  Soft  Tail. 

several  malformations  (peromely),  and  there  was 
atresia  ani  vestibularis  and  absence  of  the  labia 
majora.  There  was  a  post-anal  dimple  (foveola 
coccyyea)  1  inch  above  the  base  of  the  tail ;  it 
corresponded  to  the  apex  of  the  sacrum,  and 
it  was  surrounded  by  a  ring  of  hairs.  The 
sacral  vertebrfe  were  only  four  in  number. 
There  was  a  groove  from  the  post-anal  dimple 
to  the  root  of  the  tail.  The  tail  itself  was  a 
little  over  an  inch  in  length  (2-7  cms.),  was 
somewhat  triangular  in  form,  was  covered  with 
normal  skin,  had  some  lanugo  hairs  at  the  tip, 
and  possessed  a  hard  coi-e.  The  core  consisted 
of  cartilage,  made  up  of  a  proximal  and  a  distal 
part,  apparently  representing  five  vertebrfe. 
The  tail  was  somewhat  flattened  at  the  tip, 
and  contained,  in  addition  to  the  cartihxge,  some 
muscular  fibres  (levator  caudfe  or  extensor  coccy- 
gis,  etc.).  On  more  minute  examination  the 
two  segments  of  the  tail  were  found  each  to 
consist  of  a  small  cylinder  of  bone  (diaphysis), 
with  two  extremities  (epiphyses)  of  hyaline 
cartilage ;  they  may  be  regarded  either  as 
vertebrfe  arrested  in  development,  or  as  a 
parasitic  appendage,  but  the  authors  regard  the 
former  as  the  more  probable  conclusion.  They 
were  attached  by  a  fibrous  band  to  the  sacrum. 


Of  soft  tails  several  specimens  have  been 
reported.  They  may  be  attached  or  free  :  of 
the  former  I  may  mention  Labourdette's  case 
{Journ.  gen.  de  mecL,  chir.,  et  jjharm.,  xxxii.  375, 
1808),  and  those  of  Bartels  {Arch.  f.  Anthrop., 
xiii.  1,  411,  1881)  and  of  H.  W.  Freund  {Arch, 
f.patk.  Anat.,  civ.  531,  1886);  and  of  the  latter, 
those  of  Oskar  Schteffer  (Arch.  f.  Anthrop.,  xx. 
189,  1891-92),  of  Pyatnitski  (Diss,  inauq.,  St. 
Petersb.,  1892),  of  K.  N.  VinogradofF  ( Frac//, 
XV.  901,  1894),  of  W.  Scheboldaefif  {Zemsl: 
Vrach,  vi.  2,  28,  1893),  of  K.  G.  Harrison  (Johns 
Hopkins   Hosp.    Bull.,    xii.  96, 

1901)  ,  and  of  E.  Hagenbach 
(Arch.  f.  Idin.  Chir.,  Ixvi.  426, 

1902)  .  The  fxttached  tail  usually 
consists  of  a  triangular  elevation 
of  the  skin  covering  the  lower 
end  of  the  sacrum ;  it  passes  to 
one  side  of  the  anus  and  may 
become  continuous  with  the 
raphe  in  front  of  it.  Harrison's 
example  of  a  free  soft  tail  is  a 
typical  one,  and  calls  for  a  brief 
description. 

In  the  case  exhibited  in  1900 
by  Watson  {Johns  Hopkins  Hosp. 
Bull.,  xi.  114, 1900)  and  exfimined 
by  Harrison  {Hid.,  xii.  96,  1901), 
the  tail  was  attached  to  a  male 
infant,  who  showed  no  other 
anomaly  save  shortening  of  the 
toes  of  one  foot  (two  phalanges 
in  each).  The  tidl  (Fig.  1),  which 
was  If  inch  long  at  three  weeks 
and  2\  inches  at  three  months, 
fxrose  about  |-  inch  below  the  coccyx.  Above 
its  root  was  a  groove  leading  to  a  well-marked 
post-anal  dimple  {foveola  coccygea).  It  was 
covered  with  normal  skin,  hfid  a  firm  but  not 
a  hard  consistence,  and  it  had  three  recognis- 
able segments.  The  basal  segment  was  short 
and  was  evident  only  on  the  ventrfil  side ;  the 
middle  part  was  an  inch  in  length,  and 
was  clearly  separated  by  a  constriction  from 
the  end  segment  ;  the  last-named  portion  was 
curved  to  the  right  and  ventrally,  and  ended 
in  a  rounded  bhmt  extremity.  There  were 
numerous  hairs,  especifilly  near  the  tip.  It 
is  very  noteworthy  that  the  tail  was  slightly 
movable  :  when  at  rest  it  lay  extended  in  the 
middle  line,  but,  when  the  child  was  irritated, 
it  was  contracted  and  the  terminal  segment  was 
drawn  in  and  flexed  to  the  left  side.  After  the 
tail  had  been  amputated  it  was  carefidly  ex- 
amined. The  skin  was  normal  save  on  the 
ventral  fispect,  where  there  was  some  thickening 
of  the  epidermis.  The  sebficeous  and  sudori- 
parous glands  were  normal,  and  the  hairs  were 
obliquely  inserted  pointing  towards  the  tip. 
The  bulk  of  the  tail  was  made  up  of  areolar 
tissue  containing  much  fat.  There  was  no  trace 
of  notochord  or  spinal  cord  ;  but  there  were 
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some  bundles  of  voluntary  muscular  fibres 
which  took  origin  from  the  subcutaneous  tissue 
near  the  pi'oximal  end  of  the  middle  segment, 
and  were  inserted  into  the  skin  of  the  terminal 
segment  mostly  on  its  left  side.  No  muscles 
passed  from  the  trunk  to  the  tail.  There  wei-e 
several  arteries  and  some  small  veins,  also  a 
number  of  small  nerve  trunks. 

Before  I  refer  to  the  mode  of  production 
of  tails  I  may  take  note  of  the  fact  that  such 
structures  are  usually  found  in  foetuses  which 
show  other  malformations.  Schseffer  {loc.  cit.) 
has  made  a  careful  analysis  of  the  associated 
malformations  :  among  them  were  atresia  ani, 
exomphalos,  exstrophy  of  the  bladder,  asym- 
metrical development  of  the  whole  body,  defec- 
tive limbs,  anomalies  of  the  genital  organs  {e.g. 
hypospadias),  amniotic  bands,  anencephalus, 
hypertrichosis,  polymastia,  and  club-feet.  A 
tail  has  also  been  found  in  double  terata  (Hohl- 
feld,  Diss,  inaug.,  Wiirzburg,  1861  ;  Becker, 
Diss,  inaug.,  Gdttingen,  1889)  and  in  several 
instances  of  syrapodia.  Its  association  with 
fusion  of  the  lower  limbs  (sympodia)  is  particu- 
larly interesting  :  when  it  occurs  it  would  seem 
that  in  some  instances  {e.g.  Ruge's  case.  Arch, 
f.  path.  Anat.,  cxxix.  381,  1892)  the  "tail"  is 
due  to  a  dislocation  of  the  lower  end  of  the 
spine  backwards  and  to  one  side  (as  in  one  of 
my  cases.  Fig.  2) ;  while  in  others  it  is  simply 
a  soft  caudiform  structure  which  is  met  with 
("penis-like"  in  W.  Maclaren's  specimen,  Edinh. 
Med.  Journ.,  xviii.  658,  1873;  xix.  590,  1874; 
"  soft,  vascular,  spongy,  and  obtuse "  in  J. 
Hofer's  Acta  Helvet.,  iii.  366,  1758;  like  a  pig's 
tail  in  D.  Siiperville's,  Phil.  Trans.,  xli.  302, 
London,  1744;  and  with  its  tip  of  livid  colour 
and  divided  into  two  lobules  in  B.  W.  Huesker's 
case.  Diss,  inaug.,  Gryphise,  1841). 

It  is  necessary,  now,  to  consider  very  briefly 
what  explanation  Teratology  has  to  offer  for  the 
occurrence  of  such  true  "  tails "  as  have  been 
described.  Embryology  supplies  part  of  the 
answer,  and  the  general  principles  of  Terato- 
genesis  when  applied  to  this  part  of  ontogenesis 
complete  the  solution  of  the  problem.  There 
is  a  stage  in  the  development  of  the  human 
embryo  when  it  possesses  a  real  tail ;  it  is  best 
marked  in  embryos  of  about  14  mms.  in  length 
(fifth  week) ;  and  it  may  be  well  seen  in  Figs. 
12,  13,  and  14,  and  especially  well  in  Fig.  17 
{see  article  on  Embryology,  Human,  vol.  iii. 
87-99).  Harrison's  description  of  the  tail  in  the 
human  embryo  (founded  on  the  examination  of 
Mall's  specimens)  is  good,  and  I  quote  from  it 
here.  There  are  seven  coccygeal  vertebrte  in 
embryos  14  mms.  long,  and  from  the  third  of 
these  onwards  is  the  "  tail,"  i.e.  the  part  which 
projects  free  from  the  trunk.  Half  of  the  length 
of  the  projection  is  occupied  by  the  vertebrae, 
while  the  distal  part  contains  no  vertebrse ;  the 
former  part  may  be  called  the  coccygeal  projec- 
tion {Steisshocker),  and  the  latter  the  "  caudal 


filament."  The  caudal  filament  is  bent  towards 
the  dorsum  and  ends  in  a  slight  knob ;  the 
medullary  cord  (spinal  cord)  runs  to  the  tip  of 
it  and  ends  in  a  vesicular  swelling  ;  the  noto- 
chord  and  the  terminal  branches  of  the  aorta 
(middle  sacral)  and  inferior  vena  cava  also  pass 


Fig.  2. — External  Appearances,  posterior  view,  of  Uronielic  (Sym- 
podial)  Foetus  with  Caudal  Projection.    Specimen  No.  250. 

into  it,  but  not  to  the  same  distance  as  the 
medullary  cord  ;  and  there  is  a  mesenchymatous 
network  in  it  with  a  thickened  area,  perhaps 
representing  the  post-anal  gut  of  earlier  embry- 
onic life.  At  the  level  of  the  thirty-second 
vertebra  (just  above  the  base  of  the  tail)  the 
medullary  cord  suddenly  becomes  constricted  to 
form  the  filum  terminale  ;  there  are  few  or  no 
neuroblasts  beyond  this  point ;  and  the  walls 
are  composed  of  columnar  epithelial  cells.  As 
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embryonic  life  goes  on  the  caudal  filament 
atrophies ;  the  part  containing  vertebrse  (coccy- 
geal projection  or  Steisslioclcer)  remains  for  a 
time  as  a  prominence,  but  gradually  disappears 
by  the  growth  and  alterations  in  surrounding 
parts  and  by  the  reduction  (by  fusion)  of  the 
seven  or  six  coccygeal  vertebrse  to  five,  four,  or 
three.  It  begins,  now,  to  be  clear  that  these 
human  "  tails"  are  the  result  of  arrested  develop- 
ment. The  soft,  boneless  tails  are  due  to  per- 
sistence of  the  caudal  filament  (His),  and  the 
rarer  cartilaginous  or  osseous  tails  are  due  to 
the  arrest  of  development  in  the  later  stage, 
when  only  the  Steisshiicker  is  left.  We  are  not 
in  a  position  to  explain  completely  how  the 
arrest  is  brought  about,  or  how  the  development 
of  neighbouring  parts  affects  it  or  is  affected  by 
it  ;  but  we  may  surmise,  with  Schceffer  {loc.  cit.) 
and  others,  that  either  amniotic  compression  or 
amniotic  adhesions  or  both  have  something  to 
do  with  it.  It  is  interesting  to  note  that  several 
of  the  associated  malformations  {e.g.  sympodia) 
are  ascribed  to  amniotic  narrowness,  and  it  is 
quite  possible  that  the  caudal  fold  or  part  of  the 
amnion  may  remain  attached  to  the  caudal  fila- 
ment or  Steisshuckei-  and  prevent  its  normal 
atrophy  or  its  embedment  in  the  surrounding 
structures.  Human  "tails,"  therefore,  would 
seem  to  be  due  to  the  persistence  of  a  state 
which  is  transitorily  present  in  the  human 
embryo  itself ;  no  evidence  can  be  extracted 
from  them  to  support  the  view  that  they  are 
atavistic  revivals  of  the  animal  tail  of  a  far- 
back  ancestor.  Whatever  may  be  its  origin,  the 
human  "  tail "  had  best  be  removed  by  the 
surgeon's  knife  to  relieve  the  patient  from  its 
"  discomfort  and  reproach." 

Homoeopathy.  See  Medicine,  His- 
tory OP  {Nineteenth  Century). 

HomolOgfOUS. — In  Pathology  a  homo- 
logous growth  is  one  having  the  same  structure 
as  that  of  the  normal  tissue  of  the  part  {e.g.  a 
myoma  of  the  uterus) ;  in  Obstetrics,  homologous 
twins  are  those  born  within  the  same  chorion 
(uniovular  or  monochorionic),  and  showing 
usually  a  great  resemblance  to  each  other ;  the 
term  is  opposed  to  heterologous. 

Homonataloin. — A  lower  homologue 
of  nataluin  and  found  along  with  it  in  Natal 
aloes. 

Homonymous.  — "  Applied  to  the  two 
images  of  one  object  seen  in  looking  at  a  point 
nearer  than  the  object,  when  the  right  image 
is  that  seen  by  the  right  eye  and  the  left  by 
the  left ;  opposed  to  heteronymous "  {Murray, 
N.E.D.).  See  Retina  and  Optic  Nerve  {Physi- 
ology, Homonymous  Hemianopia). 

Homopterocarpin. — A  substance 

(Cj.^HjoOg)  found  m  red  sandalwood  {Pterocarpus 


santalinus),  along  with  pterocarpin  (CjQHgOg) 
and  santalin  (Cj^Hj^Og). 

Homoquinine.   —  An  alkaloid 

(C.2,|H.,^N.,0o)  which  is  a  compound  of  cupreine 
(CigH;,N20;,)  and  quinine  {G,J^.-,^N^02,^B.^0)  ; 
and  is  also  known  as  ultra  quinine. 

Homotype. — One  organ  or  part  is  said 
to  be  homotypal  or  homotypic  of  another  when 
it  is  of  the  same  structure ;  a  homologue,  espe- 
cially a  lateral  or  serial  homologue. 

HomunCUluS. — A  mannikin  or  dwarf. 
See  Dwarfism. 

Honey. — Mel  Depuratum  :  clarified  honej'. 
Preparation  —  Oxymel,  a  mixture  of  honey, 
acetic  acid,  and  water.  Dose — 1-25.  It  is  also 
contained  in  Confectio  Piperis,  Oxymel  Scillaj, 
and  Mel  Boracis.  Honey  mixed  with  water  is 
a  good  basis  for  gargles.  It  relieves  dryness  of 
the  mouth  and  fauces,  facilitates  swallowing, 
and  lessens  congestion  of  the  throat  by  increas- 
ing the  secretion  of  mucus.  It  is  frequently 
given  as  an  ingredient  of  expectorant  mixtures. 
It  has  a  slightly  laxative  action,  and  may  be 
taken  by  children  for  this  purpose. 

Hook. — The  term  "  hook  "  has  been  given 
to  a  number  of  different  instruments  used  in 
Surgery  and  Midwifery  :  for  instance,  various 
hooks  (lens  hook,  fixation  hook,  squint  hook, 
and  Tyrrell's  hook)  are  used  in  operations  on 
the  eye ;  Malgaigne's  hooks  were  used  for 
approximating  the  pieces  of  a  fractured  patella ; 
there  are  tonsil  hooks,  uvula  hooks,  cleft  palate 
hooks,  and  tracheotomy  hooks,  used  in  opera- 
tions on  the  tonsils,  uvula,  soft  palate,  and  the 
trachea,  and  polypus  hooks  for  the  fixation  of 
aural  polypi,  etc.  ;  the  tenaculum  is  a  sort  of 
cervix  uteri  hook  {see  Gynaecology,  Diagnosis  in); 
the  blunt  hook  of  Obstetrics  is  used  to  aid  the 
expulsion  of  the  infant  in  breech  cases,  etc. 
{see  Labour,  Management,  Podalic  Presenta- 
tions), the  sharp  hook  or  crotchet  to  extract  a 
perforated  head  {see  Labour,  Operations,  Em- 
hryotomy),  and  Ramsbotham's  sharp  hook  or  C. 
Braun's  decapitating  hook  or  key  to  decapitate 
the  foetus  in  impacted  shoulder  cases  {see 
Labour,  Operations,  Embryotomy  in  Trunk 
Presentations). 

Hookworm  Disease.— Ankylostomi- 
asis, miner's  ana;mia,  or  uncinariasis.  See 
Anchylostomiasis  ;  Parasites  {Strongylidce). 

Hopkins'  iVIethod.  See  Uric  Acid 
{Detection  hy  ammonium  chloride). 

HopiOCephaiuS.  See  Snake-Bites  {Col- 
ubrine  Snakes,  Elapidct). 

Hops. — Lupulus.  The  strobiles  of  ordinary 
hops,  llunmlus  lupulus.    The  most  important 
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constituent  is  Lupulin,  a  liquid  alkaloid ;  but 
there  are  also  present  lupulinic  acid,  an  aromatic 
volatile  oil,  resin,  and  tannin.  Preparations — 
1.  Tinctura  Lupuli.  Dose — ^-13.  2.  Infusum 
Lupuli.  Dose — 1-25.  3.  Lupulinum,  a  bright 
yellow  powder  —  lupulinic  glands  —  separated 
from  the  strobiles  of  the  hops.    Dose — 2-5  grs. 

Hops  have  been  used  as  antispasmodics  and 
nervous  sedatives  in  hysteria,  priapism,  vesical 
and  renal  irritation,  and  even  in  delirium 
tremens.  Beer  owes  its  soporific  effect  partly 
to  the  hops  contained.  The  influence  of  "  hop 
pillows  "  in  nervous  insomnia  is  probably  largely 
imaginary. 

Hordeolum.  See  Eyelids,  Affections 
OF  {Hordeolum  or  Stye). 

Horn-pox. — An  abortive  form  of  small- 
pox, in  which  the  vesicles  dry  up  instead  of  filling 
about  the  fifth  or  sixth  day  ;  wart-pox. 

Horns.  See  CoRNu;  Tumours  op  the 
Skin  {Benign). 

Horripilation.— The  standing  up  of  the 
hairs  on  the  body  from  fear  or  pain  (Latin, 
horrere,  to  bristle,  and  jnlus,  hair)  ;  cutis 
anserina. 

Horrocks'  Bag's. — Indiarubber  bags 
for  the  dilatation  of  the  cervix  uteri  or  vagina. 
See  Labour,  Operations  {Induction  of  Premature 
Labour). 

Horrors. — See  Delirium  Tremens  {Visual 
Hallucinations). 

Horse.  See  Glanders  or  Farcy  ;  Eheu- 
MATiSM,  Chronic  {Comparative  Pathology). 

Horse-pox. — A  contagious  disease  of  the 
horse ;  inoculation  of  man  with  the  virus  gives 
immunity  against  small-pox. 

Horse-radish.    See  Armoracijb  Radix. 

Horsfail  Destructor.  —  A  forced- 
draught  furnace  for  the  destruction  of  refuse, 
in  which  a  very  high  temperature  is  used. 

Horsley'S  Putty. — A  htemostatic  sub- 
stance, consisting  of  carbolic  acid  (1  part),  oil 
(2  parts),  and  wax  (7  parts).  See  Brain,  Sur- 
gery OF  {Trephining,  Operative  Details). 

Hospital  Fever.    See  Typhus. 

Hospital  Gangrene.— Wound  phage- 

daena.    See  Gangrene  {Infective). 

Hospitalism. — The  prejudicial  eff'ects 
produced  upon  the  inmates  of  a  hospital  by 
overcrowding  (./.  Y.  Simpson). 

Hospital  Sore  Throat.  See  Pha- 
rynx, Acute  Pharyngitis  ;  Tonsils,  Diseases 
OF  {Ac%ite  Tonsillitis). 


Hospitals. 

Hospitals  have  been  provided  for  the  reception 
and  treatment  of  the  sick  from  earliest  times. 
Hospitals  supported  by  Government  existed  in 
India,  Persia,  and  Arabia  before  the  Christian 
era.  It  is  declared  that  the  sick  were  treated 
in  the  temple  of  JEsculapius  as  far  back  as 
1124  B.c. 

Within  recent  years  a  very  great  development 
has  taken  place  in  Scotland  by  the  provision  of 
hospitals  for  the  treatment  of  infectious  diseases, 
and  also  for  ordinary  medical  and  surgical 
diseases  in  cottage  hospitals. 

There  are  two  distinct  classes  of  hospitals  : 
(1)  Those  for  the  treatment  of  infectious  diseases, 
usually  called  isolation  hospitals,  and  (2)  those 
for  the  treatment  of  non-infectious  diseases,  sucli 
as  ordinary  medical  and  surgical  diseases.  In 
the  first  category  the  hospitals  ai'e  usually 
provided  under  statutory  powers  by  sanitary 
authorities,  and  the  cost  of  equipment  and 
upkeep  fall  upon  the  public  rates. 

There  is  no  power  by  which  sanitary  authori- 
ties can  provide  hospitals  for  non- infectious 
diseases,  as  Section  66  of  the  Public  Health  Act 
states  that  any  Local  Authority  may  provide, 
furnish,  and  maintain  hospitals  for  the  use  of 
the  inhabitants  of  their  district  sufiering  from 
infectious  disease.  Space  entirely  forbids  a 
lengthy  description  of  the  general  principles  to 
be  observed  in  hospital  construction,  and  it 
further  demands  that  the  description  shall  only 
refer  to  the  smaller-sized  hospitals  suitable  for 
villages  and  small  towns  and  rural  districts. 

There  will  be  no  reference  to  maternity 
hospitals,  hospitals  connected  with  medical 
schools,  asylums,  workhouses,  or  with  boarding 
schools ;  each  of  these  would  have  required 
specialised  reference  to  the  special  exigencies  of 
the  type. 

There  are  certain  general  conditions  to  be 
considered  in  the  construction  of  all  houses, 
whether  hospitals,  schools,  or  ordinary  dwelling- 
houses. 

The  first  of  these  is  the  site. 

Site. — Site  has  sometimes  to  be  determined 
under  conditions  in  which  the  hygienic  element 
is  not  the  most  prominent.  It  should  be  dry 
and  not  malarious,  and  with  an  aspect  which 
gives  light  and  cheerfulness.  The  soil  should 
be  open  and  pervious,  such  as  sand,  gravel,  and 
chalk.  An  underlying  bed  of  clay  is  most  unde- 
sirable. A  clay  soil  is  distinctly  objectionable. 
Sites  on  granite,  trap,  limestone,  and  sandstone 
are  usually  healthy.  Where  the  soil  is  damp, 
draining  must  be  resorted  to,  and  in  all  cases  a 
damp-proof  course  of  concrete  or  asphalt  should 
cover  the  surface  of  the  ground  enclosed  by  the 
walls. 

A  site  with  a  gentle  slope  at  a  moderate  eleva- 
tion facing  the  south,  and  protected  from  pre- 
vailing winds  is  most  desirable.   A  belt  of  trees, 
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judiciously  planted,  may  assist  in  moderating 
the  intensity  of  winds. 

The  site  should  be  removed  from  works  which 
cause  smoke  and  effluvial  nuisances.  Accessi- 
bility by  main  roads  to  the  district  the  hospital 
is  to  provide  for,  to  the  medical  attendant,  to 
shops,  telegraph  and  telephone  communication, 
posting  establishment,  must  all  be  considered. 
The  area  needed  varies ;  in  infectious  diseases 
hospitals,  about  an  acre  for  twenty -five  to  thirty 
persons  is  necessary,  for  non-infectious  hospitals 
much  less  is  required,  but  the  amount  will 
entirely  depend  on  disposition  and  arrangement 
of  wards,  etc. 

Construction. — This  should  be  of  such  a  nature 
as  to  ensure  dryness  of  foundations,  walls,  and 
roof.  The  materials  ordinarily  used  for  walls 
are  stone  and  brick,  but  concrete,  corrugated 
iron,  wood,  are  also  used.  Whatever  material 
is  used,  the  foundation  should  have  a  damp- 
proof  course  at  a  level  of  at  least  3  inches  above 
the  ground. 

Brick  walls  should  be  hollow,  built  with  an 
air  space  of  about  3  inches.  The  inner  surface 
of  the  walls  to  be  covered  with  some  impervious 
material  such  as  Kean's  cement,  "  Adamant " 
plaster ;  or  glazed  bricks  may  be  used.  Angles 
at  the  junction  of  ceiling  with  walls,  of  walls 
with  floor,  of  end  with  side  walls,  should  be 
rounded  off.  Cornices,  moulding,  etc.,  should 
be  avoided,  in  brief,  all  receptacles  for  dust 
should  be  avoided. 

Floors  should  be  made  preferably  of  hard 
wood,  oak  or  teak,  or  red  pine,  tongued  and 
grooved,  to  be  afterwards  made  impermeable 
by  one  or  other  of  the  carious  compositions. 

The  floor  space  per  bed  for  infectious  diseases 
hospitals  is  usually  144  feet  with  a  wall  space 
of  12  feet.  The  width  of  ward  25  to  26  feet, 
giving  a  total  air  space  of  2000  cubic  feet  per 
bed  for  infectious  diseases  hospitals.  For  small- 
pox cases,  3000  cubic  feet  are  required. 

^  Ventilation  under  the  floors  should  be  pro- 
vided by  openings  in  the  walls  at  opposite  sides. 
For  the  roof,  slates  laid  on  boarding  and  felt 
provide  the  necessary  means  for  securing  dry- 
ness and  warmth.  Rliones  and  down -spouts 
are  necessary  auxiliaries,  and  the  roof-water  may 
be,  with  advantage,  collected  in  tanks  for  wash- 
ing purposes,  at  the  same  time  simplifying  the 
sewage  purification  problem. 

Water  Supply. — This  should  be,  wherever  pos- 
sible, by  gravitation,  and  the  water  must  be 
abundant  and  of  quality  above  suspicion.  Where 
sufficient  "head"  cannot  be  got,  air-motors, 
rams,  water-wheels,  turbines,  etc.,  may  be  neces- 
sary to  pump  up  the  water  from  some  sufficient 
source.  At  least  50  gallons  per  head  are  re- 
quired. Where  the  quality  is  not  above  sus- 
picion, a  Pastcur-Chamberland  filter  should  be 
in  operation. 

Drainfif/e,  Sewage  Dispoml,  and  Purification. 
— In  small  comitry  hospitals,  earth  closets  might 


be  used,  thus  simplifying  both  the  question  of 
sewage  removal  and  treatment.  For  isolation 
hospitals,  the  Local  Government  Board  do  not 
favour  this  system.  They  should  only  be  used 
where  pressing  difficulties  of  sewage  removal 
occvir. 

Whether  an  earth-closet  or  water-closet  is 
used,  it  must  be  cut  off  from  the  ward  by  a 
passage  with  cross  ventilation. 

A  wash-down  closet  with  a  three-gallon  flush 
is  to  be  preferred.  Water-closet  soil-pipes,  sink 
and  bath  wastes,  must  be  constructed  on  the 
most  approved  principles,  but  space  does  not 
permit  of  desirable  details.  Sewage,  including 
water  from  baths  and  wash-house,  must  be  puri- 
fied before  it  is  discharged  into  any  stream. 

The  septic  tank  system  ;  Ducat's  or  Dibdin's 
are  the  most  likely  methods  now  in  use. 

The  methods  of  sewage  treatment  referred  to 
depend  on  bacterial  action.  In  the  septic  tank 
the  sewage  first  undergoes  anaerobic  resolution, 
water,  COg,  CH^,  and  H^N  being  formed.  The 
effluent  is  then  run  through  coke  beds,  and 
nitrates  are  formed,  where  aerobic  action  occurs. 

In  Ducat's  system  the  beds,  made  of  coke 
breeze,  are  freely  aerated  by  drain  pipes  passing 
into  their  interior.  The  sewage  is  distributed 
over  the  top  by  a  sprinkler. 

The  beds  in  the  latest  development  are 
covered  over  and  warmed  with  hot-water  pipes. 
The  purification  of  sewage  resulting  is  re- 
markable. 

Where  earth,  peat,  or  saw-dust  closets  are 
used,  some  form  of  incinerator  will  be  necessary. 
It  will  also  be  useful  for  burning  poultices,  old 
dressings,  sweepings  from  wards,  etc. 

Ventilation,  Warming,  and  Lighting.  —  For 
small  hospitals  ventilation  is  best  secured  by 
open  fire-places  and  windows.  There  should  be 
a  window  between  every  bed,  and  extending 
from  2  feet  6  inches  from  the  floor  to  within 
one  foot  of  the  ceiling.  One  superficial  foot  of 
window  for  every  60  cubic  feet  of  ward  space 
is  a  fair  allowance. 

The  windows  should  be  double  sashed  and 
double  glazed.  Sometimes  a  "  Hopper  "  light, 
hung  on  hinges,  is  provided  in  addition.  Open- 
ings at  the  floor  level  with  radiator  ventilators, 
so  that  the  incoming  air  is  heated,  are  usually 
provided.  Outlets  may  be  further  pi'ovided  by 
Boyle,  Buchan's,  or  other  ridge  ventilators.  One 
inch  of  outlet  for  every  60  cubic  feet  of  room  is 
a  usual  ratio  allowed. 

Warming  is  provided  best  by  open  fire-places, 
supplemented  as  necessary  by  hot-water  pipes 
either  high  or  low  (preferable)  pressure,  or  by 
fire-clay  stoves. 

Such  are  the  general  conditions  to  be  attended 
to  in  all  hospitals,  whether  for  infectious  or 
non-infectious  diseases,  to  secure  abundant  light, 
pure  air  at  a  proper  temperature,  dryness  of 
the  building,  and  prompt  removal  of  offensive 
matters. 
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The  essential  parts  of  an  isolation  hospital 
are  : — An  administration  block,  containing  nurse 
and  matron's  rooms,  kitchen,  scullery,  pantries, 
larder,  linen-store,  storeroom,  coal-store,  nurses' 
and  servants'  bedrooms,  bathrooms. 

The  extent  of  these  will  entirely  depend  on 
the  size  of  the  hospital,  but  cannot  be  very  much 
curtailed  for  ordinary  sizes. 

The  wards  ;  and  the  best  arrangement  is  to 
have  single -storey  pavilions  for  each  type  of 
disease. 

The  sexes  to  be  separated  by  an  intervening 
nurse's  duty-room,  with  a  cooking  range  and 
hot-water  arrangement. 

By  means  of  a  closed  window  the  nurse  can 
supervise  both  wards.  A  bath  on  wheels  can  be 
kept  in  the  passage  or  hall,  and  be  used  for  both 
svards. 

Steam  disinfector,  laundiy  and  wash-house, 
ambulance  shed,  mortuary,  coal  and  stick  house, 
can  form  another  block. 

Caretaker's  house  and  discharge  rooms.  The 
most  suitable  ai'rangement  for  all  these  is 
pavilions  running  north  and  south,  administra- 
tion block  in  front  and  in  middle.  Ambulance 
shed,  laundry,  etc.,  in  rear.  All  separated  by  a 
40-feet  space. 

Non-infectious  diseases  hospitals  should  have 
same  conditions  as  to  site,  etc.  already  referred 
to.  Accommodation  will  depend  upon  individual 
circumstances.  It  may  be  only  a  two  or  three- 
roomed  cottage.  One  of  the  most  recently 
established  cottage  hospitals  is  arranged  thus : 

The  administration  block  is  central,  and  the 
wards  form  wings  in  communication  by  passages 
with  shutting-ofF  doors. 

On  the  ground  floor  of  the  administration 
block  is  a  man's  day-room  and  a  woman's  day- 
room,  doctor  and  matron's  room,  and  in  the 
back,  kitchen,  scullery,  and  store,  etc. 

The  two  main  wards  are  on  a  north-east  line, 
and  have  six  beds  in  each  separate  sexes.  There 
are  six  private  wards,  four  with  one  bed  in  each, 
and  two  with  three.  Above  the  central  buildins; 
are  nurse's  and  matron's  bedrooms,  day-rooms,  etc. 

The  floor  space  for  the  wards  is  90  feet,  and 
the  cubic  space  1350,  and  the  general  internal 
arrangements  are  as  already  described  for  isola- 
tion hospitals. 

The  operation  room  is  on  the  ground  level, 
and  to  the  back  of  the  building.  The  walls  and 
floor  are  covered  with  glazed  tiles.  The  operat- 
ing table  is  of  metal.  Wash-hand  basins  and 
sink  taps  can  all  be  wrought  by  the  foot. 

Glass  tops  resting  on  rubber  are  provided  for 
the  basins.  Shelving  is  of  glass  on  iron  supports. 
A  hose  is  provided  for  washing  and  flushing  the 
floors  and  walls. 

The  lighting  is  from  the  roof.  Disinfecting 
and  sterilising  rooms  are  provided  for  bedding, 
clothing,  and  for  instruments.  This  hospital 
embodies  the  latest  developments  in  hospital 
construction. 
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Rules  fm-  Visitors  in  Infectious  Hospitals. — 
1.  No  person,  unless  an  officer  of  the  hospital 
or  a  member  of  the  hospital  committee,  shall 
enter  the  hospital  without  a  written  order,  signed 
by  the  Clerk  or  Medical  Superintendent,  except 
the  Sanitary  Inspector  of  any  Local  Authorities, 
who  shall  have  right  of  entry  only  when  bring- 
ing patients  to  the  hospital. 

2.  Friends  of  patients  will  be  admitted  only 
when  provided  with  a  written  order  by  the 
Medical  Superintendent,  except  in  cases  where 
a  fatal  result  is  feared,  when  the  Matron's 
sanction  will  be  sufficient.  Admission,  under  all 
circumstances,  will  be  subject  to  the  following 
conditions  : — 

(a)  That  not  more  than  two  visitors  will  be 

admitted  at  the  same  time. 

(b)  That   each   visit   shall  not  exceed  five 

minutes. 

(c)  That  no  fruit,  food,  or  drink  or  sweet- 

meats be  given  to  any  patient. 

(d)  That  visitors  shall   not    touch  patients 

or  their  clothes,  nor  sit  on  their  beds, 
nor  go  too  near  them. 

(e)  That  they  shall  not  smoke  nor  conduct 

themselves  in  any  way  disagreeable  to 
the  Matron  or  patients. 

3.  Visitors  to  small-pox  cases  must  have  been 
recently  revaccinated,  or  have  had  the  disease 
previously,  and  must  cover  themselves  with  an 
overall  dress  to  be  provided  for  the  purpose. 

4.  All  visitors  must  obey  the  Matron's  injunc- 
tion in  regard  to  length  of  visit,  modes  of  pre- 
venting infection,  etc. 

Hot  Air.  tSee  Hydropathy  (Hot -air 
Applications). 

Hot  Bath.  See  Balneology  (Htimmun) ; 
Lungs,  Vascular  Disorders  (ffi'c?e?Ji«,  Treatment). 

Hot  Pack.  See  RxDROFATHY  (Ht/dropathic 
Methods,  Packs). 

Hot  Spots.  See  Physiology,  Senses 
(Temperature  Sense). 

Hour- Glass   Contraction.  See 

Labour,  Retention  of  Placenta  (Spasmodic 
Contraction  of  Uterus);  Stomach,  Surgical 
Affections  of  (Hour-Glass  Stomach). 

House-Flies.    See  Myiasis. 

Housemaid's  Knee.    See  Bubs^, 

In-juries  and  Diseases  of  (Simple  Chronic 
Bursitis) ;  Knee-Joint,  Diseases  of  (Chronic 
Bursitis). 

House    Refuse.      See   Sewage  and 
Drainage. 

Howard's    IViethod.     See  Asphyxia 
(Arflfcial  Besjnration,  Methods). 
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HUM 


Hum. — A  soft,  low,  continuous  sound,  like 
that  of  a  spinning  top  ;  such  is  the  venous  hum, 
heard  sometimes  over  a  vein,  and  the  amphoric 
hum,  heard  over  a  pulmonary  cavity. 

Humanised  Lymph.— Vaccinelymph 

from  the  human  subject. 

Humanised  iVIiik.  -See  Infant  Veeb- 
mG  {Sterilisation) ;  Milk  {Physiological,  Huvianis- 
ing  2^rocedu7'es). 

Humerus.  See  Elbow  Joint,  Injuries 
AND  Diseases  ;  Fractures  {Humerus) ;  Labour, 
Accidental  Complications  {Injuries  to  Foetus 
during  Labour) ;  Shoulder,  Diseases  and 
Injuries  of  {Congenital  Defects  of  Humerus, 
Fractures  of  Humerus,  Operation  of  Excision  of 
Head  of  Humerus,  etc.). 

H  U  m id  ity.  See  Meteorology  {Htimidity). 

Hummun.  See  Bai,neology  {Hot-air 
Baths). 

Humoral  PatllOiOgry.  -S'ee Medicine, 
History  of  {Hippocratic  School). 

HumuiUS  LupuiUS.    <S'ee  Hops. 

Hung'er.  'S'ee  Hypnotism  {Experimental 
Phenomena) ;  Stomach  and  Duodenum,  Dis- 
eases of  {General  Symptomatology). 

Hunterian  Chancre.— The  hard  sore 

of  syphilis,  described  by  John  Hunter.  See 
Syphilis  {Acqui7-ed,  Primary,  Pathology  op). 

Hunter's  Canal.  -S'ee  Arteries,  Liga- 
ture of  {Ligature  of  the  Femoral  Artery). 

Hunter's  Method.  »S'ee  Aneurysm 
{Treatment,  Ligature  at  some  distance  above  the 
sac). 

Hunting^don's  Chorea.  .S'eeCnoREA 

{Hereditary  Adult  Chorea). 

Hunyadi    Janos    Water.  See 

Balneology  {Austria,  Sulphated  Waters). 

Hutchinson's  Teeth.— The  notched 
condition  of  the  jx^-manent  teeth  seen  in  heredit- 
ary syphilis,  and  first  described  by  Mr.  Jonathan 
Hutchinson.  See  Syphilis  {Syphilis  in  CJiiklren, 
Hereditary). 

Hutchinson's  Triad.— The  term  ap- 
plied by  A.  Fournier  to  three  of  the  chief  signs 
of  hereditary  syphilis,  viz.  interstitial  keratitis, 
malformations  of  the  teeth,  and  deafness  ;  for 
these  were  specially  described  by  Mr.  Jonathan 
Hutchinson,  and  he  showed  their  frequent 
coincidence  and  relationship  with  hereditary 
syphilis. 

Hyaline  Cartilage.  -See  Physiology, 
Tissues  {Cartilage,  Varieties). 


Hyaline  Casts.  A*ee  Nephritis  (Chronic, 
Urine,  Characters  of);  Urine,  Pathological 
Changes  in  {Sediments,  Casts,  Hyaline). 

Hyaline  Deg^eneration.— A  patho- 
logical change,  affective  connective  tissue,  and 
resembling  waxy  degeneration  (Gr.  mAos,  glass) ; 
it  is  most  frequently  met  with  in  the  small 
arteries  and  capillaries  of  the  spleen,  kidney, 
brain,  and  spinal  cord ;  and  it  is  characterised 
by  swelling  of  the  tissue  elements,  which  also 
become  translucent,  homogeneous,  and  less 
easily  digested.  The  hyaline  substance  is  not 
specially  stained  by  iodine  or  the  aniline  dyes  ; 
it  resembles  keratin  in  its  resistance  to  chemical 
agents.  It  is  met  with  in  acute  infectious 
fevers  and  septica3mia,  as  well  as  in  chronic  toxic 
states,  such  as  chronic  nephritis.  It  may  be  an 
early  stage  of  waxy  degeneration,  and  it  is  not 
infrequently  followed  by  calcification.  There  is 
a  necrotic  change  in  muscle  which  in  some  degree 
resembles  hyaline  degeneration  {e.g.  in  typhoid 
fever),  but  it  is  not  the  same  process.  See  Heart, 
Myocardium  and  Endocardium  {Pathology, 
Morbid  Processes,  Degenerations) ;  Insanity, 
Pathology  of  {Pathological  Anatomy,  Cerebral 
Blood  -  Vessels)  ;  Lardaceous  Degeneration  ; 
Muscles,  Diseases  of  {Degenerations,  Hyaline). 

HyalitiS. — Inflammation  of  the  vitreous 
humour.  See  Choroid,  Diseases  of  {Suppurative 
Choroiditis,  Pathology). 

Hyaloid. — Belonging  to  the  vitreous 
humour,  e.g.  the  hyaloid  membrane  or  thin 
fibrous  capsule  surrounding  the  vitreous,  the 
hyaloid  or  central  artery  of  the  vitreous  which 
occasionally  persists  after  birth  as  a  malforma- 
tion. >S'ee  Embryology,  Human  {Embryo  in  the 
Sixth  Week) ;  Physiology,  The  Senses  ( Vision, 
Dioptric  Mechanism). 

Hyalophag'ia. — The  insane  desire  to 
chew  and  swallow  glass. 

Hyaloplasm. — The  more  homogeneous 
part  of  the  protoplasm  of  a  cell.  See  Physiology, 
The  Cell  {Movements). 

Hybrid. — Having  a  mixed  character,  e.g. 
hybrid  measles  or  scarlet  fever.  See  Measles 
{Aberrant  Forms). 

Hybridism. — The  condition  of  being 
hybrid,  or  the  production  of  hybrids ;  cross- 
breeding.   »S'ee  Heredity  {Cross- Breeding). 


Hydatid  Disease. 

Hydatids,  Taenia  Echinococcus     .       .  259 

Mode  of  Infection       ....  259 

Development,  etc.  .....  260 

Geographical  Distribution   .       .       .  262 

Anatomical  263 

General  Symptomatology      .       .       .  263 

Special  Organs     .....  264 
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Diagnosis  ......  267 

Prognosis  .       .       .       .  .268 

Prophylaxis  ......  268 

Treatment  ......  268 

See  also  Bladder,  Injuries  and  Diseases 
{Foreign  Bodies  in  Ureter) ;  Brain,  Cysts 
{Hydatid) ;  Diaphragm,  Surgical  Affections 
OF  {Subphrenic  Abscess,  Causes)  ;  Gall-Bladder 
and  Bile  Ducts,  Diseases  of  {Distension  of 
Gall-Bladder,  Diagnosis);  Haemoptysis  {Etio- 
logy, Hydatids  of  Lung)  ;  Heart,  Myocardium 
and  Endocardium  {General  Pathology,  Etiology, 
.  Parasitic  Agents) ;  Kidney,  Surgical  Affec- 
tions of  {Movable  Kidney,  Diagnosis)  ;  Kidney, 
Surgical  Affections  of  {Hydatid  Cysts) ; 
Labour,  Prolonged  {Pelvic  Deformities, 
Hydatids  of  Pelvic  bones) ;  Liver  {Perihepatitis, 
Secondary) ;  Liver  {Tropical  Abscess,  Diagnosis); 
Liver  {Hydatids  of) ;  Lungs,  Vascular  Dis- 
orders {Embolism  from  Hydatid  Cysts) ;  Lungs, 
Abscess  of  ;  Mammary  Gland,  Diseases  of 
{Cysts);  MEmASTiNVii  {Groioths,  Hydatid  Cysts); 
Mouth,  Diseases  of  {Floor  of  Mouth,  Hydatids) ; 
Neck,  Region  of  {Hydatid  Cysts) ;  Orbit, 
Diseases  of  {Parasitic  Cysts) ;  Pericardium, 
Diseases  of  {Hew  Growths) ;  Peritoneum, 
Tumours  op  ;  Pleura,  Affections  of,  Surgical.; 
Spleen,  Surgery  of  {Echinococcus  Cysts) ; 
Tongue  {Cysts  of). 

Syn.  :  Echinococcus  Disease 

Corresponding  to  each  of  the  adult  cestodes 
there  is  an  immature  form  or  larva,  occurring 
usually  in  the  tissues  of  an  intermediate  host, 
and  developed  from  an  ovum  of  the  adult  worm. 
The  larva  at  a  certain  phase  of  its  life-history 
exhibits  the  development  of  a  "  caudal  vesicle," 
bladder,  or  cyst,  and  from  this  vesicle  one  or 
more  heads,  or  scolices,  may  arise,  which  again 
develop,  on  gaining  a  suitable  host,  into  the 
adult  worm.  In  Cysticercus  cellulosce,  the  larva 
of  Taenia  solium,  one  head  is  formed  from  each 
bladder-wall.  In  Cosnurus,  e.g.  C.  cerebralis  (the 
cystic  stage  of  T.  coenurus),  which  causes  "  gid  " 
or  "  staggers  "  in  sheep,  many  head  are  budded 
out  from  the  wall  of  the  bladder,  which  is  uni- 
locular. The  larva  of  T.  echinococcus  is  also 
polycephalous,  bvit  the  heads  originate  from  the 
walls  of  special  vesicles  inside  the  primary 
bladder.  The  larvse  of  T.  echinococcus  are  termed 
echinococci,  or  hydatids,  ar^d  their  presence  in 
the  body  constitutes  the  condition  known  as 
hydatid  disease. 

TAENIA  Echinococcus  is  a  cestode  belonging  to 
the  family  of  Ta;niadae.  It  is  4-5  mm.  in  length, 
and  consists  of  only  three  or  four  segments  or 
proglottides  in  addition  to  the  head  or  scolex, 
which  has  a  transverse  diameter  of  0'3  mm. 
The  head  possesses  four  muscular  suckers  and 
a  rostellum  with  two  circlets  of  hooks,  each 
circlet  consisting  of  14-25  hooks,  which  measure 
from  0"03  to  0'04  mm.,  those  of  the  inner  series 
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being  the  larger  (Leuckart).  The  hooks  have 
stout  root  processes.  The  first  segment  is  small, 
the  second  shows  sexual  organs,  but  the  terminal 
segment,  which  is  0'6  mm.  broad  by  2  mm.  long, 
and  thus  constitutes  of  the  whole  worm,  is 
the  only  segment  which  is  sexually  mature.  Like 
the  proglottides  of  most  other  tenite  the  terminal 
segment  has  a  single  marginal  genital  pore. 
The  cirrhus  (penis)  and  the  cirrhus  pouch  are 
well  developed,  and  the  testicles  number  about 
sixty.  The  female  organs  consist  of  vagina, 
receptaculum  seminis,  oviduct  leading  to  two 
ovaries,  yolk  gland,  and  uterus  with  short  lateral 
ramifications.  The  uterus  contains  about  five 
hundi'ed  ova,  which  are  of  about  the  same  size 
as  the  ova  of  other  cestodes  (0-02-0-03  mm.), 
though  the  hard  shell  is  somewhat  thinner. 

The  habitat  of  T.  echinococcus  is  the  small  in- 
testine, where  the  white  mature  proglottides  of 
himdreds  or  thousands  of  the  worms  may  be 
seen  protruding  between  the  villi  and  showing 
lively  movement.  The  dog  is  the  chief  host  of 
this  tcEnia,  which  is  easily  distinguished  by  its 
minute  size  from  the  other  intestinal  cestodes  of 
the  dog,  and  the  ttenia  has  also  been  found  in 
the  wolf  (Cobbold),  jackal,  and  a  puma  {Felis 
concolor).  No  other  animal  appears  to  naturally 
harbour  the  adult  worm,  and  experiments  have 
shown  that  T.  echinococcus  does  not  develop  in 
the  intestine  of  cats  (Peiper),  foxes,  or  rabbits 
(Leuckart),  nor  has  it  ever  been  found  in  the 
intestine  of  the  human  subject.  The  adult  worm 
is  developed  from  the  scolices  of  the  cystic  larva, 
and  dogs  are  naturally  ii^fected  by  eating  the 
infected  organs  of  an  intermediate  host.  The 
metamorphosis  of  larval  scolices  into  mature 
tsenise  occurs  in  4-1 1  weeks,  but  as  a  rule  is  not 
complete  till  the  seventh  week  (Leuckart). 

Hydatids  or  Echinococci.  —  Hosts. — Mam- 
mals are  almost  without  exception  the  only 
hosts.  Sheep,  oxen,  swine,  and  man  are  the 
chief  hosts,  whilst  the  horse,  kangaroo,  goat, 
and  other  mammals  are  less  often  affected. 
Although  the  cystic  worm  in  the  human  sub- 
ject is  termed  E.  hominis,  and  in  the  lower 
animals  is  called  E.  veterinm-um,  yet  the  specific 
identity  of  these  two  forms  has  been  proved. 

Mode  of  Infection. — The  mature  proglot- 
tides or  ova  of  T.  echinococcus  are  deposited 
with  the  dog's  fseces  on  the  pasture,  and  the 
hard  shell  of  the  ovum  to  some  extent  protects 
the  embryo  inside.  Herbivora  are  infected  by 
feeding  on  the  contaminated  pasture.  For  the 
human  subject,  too,  the  dog  is  the  sole  source 
of  infection.  The  licking  of  the  human  face 
and  hands  by  dogs  is  often  the  means  of  infec- 
tion, for  the  ttenia  may  get  on  to  the  dog's 
tongue  by  migration,  or  in  consequence  of  the 
dog's  vomiting.  There  may  be  ova  or  pro- 
glottides of  the  taenia  on  the  dog's  miizzle 
too,  because  of  the  dog  snuffing  at  its  own 
anus,  or  the  ani  or  fteces  of  other  dogs.  Ova 
may  also  be  deposited  on  the  floor  from  the 
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dog's  muzzle  or  hindquarters,  and  toys,  bits  of 
bread,  etc.,  may  thus  be  contaminated.  Again, 
the  dog's  faeces  may  be  deposited  in  the  neigh- 
bourhood of  springs  or  pumps,  and  any  pro- 
glottides or  ova  will  tend  to  be  preserved  by 
the  constant  moisture,  and  will  eventually  reach 
the  stomach  in  the  drinking-water  (Mosler). 
Many  Australian  writers  assert  that  in  their 
country  infection  is  probably  mainly  due  to 
drinking  contaminated  water.  The  eating 
either  of  uncooked  vegetables,  such  as  salad, 
or  of  berries  and  other  fruits  which  grow 
near  the  ground,  may  also  be  a  source  of 
danger. 

Development. — If  the  ova  of  T.  echinococcus 
enter  the  stomach  their  shells  are  digested,  and 
the  asexual  six-hooked  embryos  are  carried  to 
the  intestines,  and  bore  their  way  (Leuckart) 
through  the  intestinal  walls.  The  embryos 
thus  reach  venous  or  lymphatic  channels,  and 
are  distributed  throughout  the  body.  As  the 
embryos  are  mainly  distributed  by  the  portal 
system  the  liver  is  the  most  frequently  afiected 
organ.  They  may,  however,  be  carried  by  the 
lymphatics  to  the  mesenteric  glands  or  peri- 
toneum, and  may  gain  the  pulmonary  or 
systemic  vessels  not  only  by  traversing  the 
liver,  but  also  by  the  thoracic  duct. 

Having  reached  its  destination  in  any  part 
of  the  body  the  embryo  loses  its  hooks,  enlarges, 
becomes  converted  into  a  cyst,  and  excites  a 
chronic  inflammation  of  the  surrounding  tissues. 
The  developmental  changes  were  most  thoroughly 
investigated  by  Naunyn  and  Leuckart.    In  the 
liver  of  a  pig,  four  weeks  after  the  ingestion  of 
ova,  Leuckart  found  small  nodules  each  about 
1  mm.  in  diameter.    In  the  interior  of  each  of 
these  was  the  altered  embryo,  which  is  globular 
and  resembles  a  mammalian  egg,  there  being 
a  thick,  homogeneous,  transparent  outer  zone 
enclosing  coarsely  granular  material.  Eight 
weeks  after  ingestion  the  larva  had  doubled 
in  size,  the  granular  material  was  clearer  owing 
to  partial  liquefaction,  and  the  fluid  having 
collected  towards  the  centre  a  cyst  was  formed, 
whilst  the  granular  material  situated  more  peri- 
pherally, just  inside  the  homogeneous  outer 
zone,  had  become  differentiated  into  a  definite 
layer,  termed  the  parenchymatous  or  germinal 
layer,  or  endocyst.    At  this  stage  the  endocyst 
consisted  chiefly  of  granules  and  pale,  drop-like 
cells,  which  sometimes  showed  stellate  rami- 
fications.   When  nineteen  weeks  old  the  cyst 
measured  about  I  cm.  in  diameter,  the  homo- 
geneous outer  zone  had  attained  a  thickness 
of  0-2  mm.,  was  distinctly  laminated,  and  is 
called  the  external  laminated  layer,  ectocyst, 
or  cuticle.    The  ectocyst  is  formed  by  deposition 
in  successive  layers  from  the  parenchymatous 
layer.    The  latter  layer  at  this  stage  was  not 
more  than  0-12  mm.  thick,  yet  could  be  differ- 
entiated into  two  layers — an  inner  consisting  of 
small,  clear  droplets,  and  an  outer  layer  of  a 
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more  cellular  nature — whilst  there  were  highly 
refractile  granules  and  calcareous  corpuscles 
between  the  cells.  External  to  the  ectocyst 
is  an  adventitious  fibrous  tissue  capsule  formed 
by  proliferation  of  the  surrounding  connective 
tissues. 

Development  of  Brood -cap&ules. — When  the 
cyst  is  about  the  size  of  a  hazel-nut  small 
elevations  arise  on  the  parenchymatous  layer 
by  cellular  proliferation.  The  centre  of  each 
of  these  elevations  becomes  hollowed  out,  and 
the  A'esicle,  or  "  brood -capsule,"  so  formed  is 
bounded  by  two  layers  similar  to  those  of  the 
parent  cyst ;  but  in  the  brood -capsule  the 
laminated  layer  lies  internal  to  the  parenchy- 
matous layer.  The  older  hydatids  may  contain 
thousands  of  brood -capsules,  none  of  which, 
however,  exceed  1*5-2  mm.  in  diameter. 

Formation  of  Scolices. — Each  scolex  originates 
as  a  diverticulum  from  the  wall  of  a  brood- 
capsule,  the  cavity  of  the  latter  being  con- 
tinuous with  the  canal -like  cavity  of  the 
diverticulum,  which  is,  therefore,  lined  by  a 
cuticle.  At  the  distal  end  of  this  diverticulum, 
or  rudimentary  head,  hooks  and  four  suckers 
appear.  The  scolex  is  markedly  contractile, 
and  eventually  becomes  invaginated  so  as  to 
project  into  the  cavity  of  the  brood-capsule ; 
and  the  cuticle  which  formerly  lined  the  canal 
is  now  the  outer  covering  of  the  scolex,  whilst 
the  suckers  and  hooks  are  external  too.  The 
scolex,  which  is  never  more  than  0"3  mm.  in 
length,  is  now  a  solid  cylindrical  mass,  attached 
posteriorly  by  a  "  stalk "  to  the  wall  of  the 
brood -capsule ;  but  the  anterior  or  cephalic 
half  of  the  scolex  often  becomes  invaginated 
into  the  posterior  part,  so  that  the  scolex  has 
then  a  spherical  shape.  The  hooks  are  smaller 
than  those  of  the  adult  ttenia,  from  which  they 
are  also  distinguished  by  their  small,  slender 
root  processes.  Leuckart  maintains  that  the 
bladder  wall,  brood-capsules,  and  scolices  are  all 
in  direct  structural  continuity  with  one  another, 
and  that  it  is  only  as  a  result  of  exposure  to 
deleterious  influences,  e.g.  contact  with  water 
or  death  of  the  host,  that  the  brood -capsules 
burst,  when  the  scolices  are  either  at  once  set 
free,  or  remain  for  a  time  attached  to  the 
shrivelled  wall  of  the  brood-capsule. 

In  many  instances,  and  especially  in  the  case 
of  E.  veterinorum,  the  larva  midergoes  no  further 
developmental  changes  (acephalocyst),  and  grow- 
ing but  slowly  it  rarely  exceeds  an  orange  in 
size,  and  is  either  globular  or  irregular  in 
outline,  according  to  the  resistance  of  the 
surrounding  tissues.  The  ectocyst  increases 
in  thickness ;  and  the  adventitious  capsule  is 
often  5  nnn.  thick  and  very  firm. 

Formation  of  daughter-cysts,  which  have  the 
same  structure  and  function  as  the  mother- 
cyst. — 1.  E.  exogemis  or  E.  gramdosus,  where 
daughter-cysts  lie  outside  the  mother-bladder. 
These  daughter-cysts   originate   as  buds  in 
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the  deeper  layers  of  the  maternal  ectocyst 
(Leiickart),  the  buds  enlarge,  push  forward, 
and  finally  burst  through  the  superficial  layers 
of  the  maternal  ectocyst.  They  form  an  ex- 
ternal cuticle  for  themselves,  their  central 
portion  becomes  liquefied  just  as  in  the  case 
of  the  parent  cyst,  and  the  daughter-cyst  may 
finally  be  completely  separated  from  the  parent 
cyst  by  the  fibrous  capsule  of  the  former.  E. 
exogenus  is  most  common  in  the  domestic 
mammals,  especially  the  pig ;  whilst  in  man 
it  is  rarer,  and  has  been  found  mainly  in  the 
bones  and  on  the  peritoneum,  though  in  the 
liver  or  other  organs  also. 

2.  E.  endogenus  or  E.  hydatidosus,  in  which 
daughter-cysts  lie  within  the  parent  cyst.  The 


(0"l-4  mm.  in  diameter),  enclosing  clear  granular 
substance,  and  separated  from  one  another  by  a 
fibrous  stroma,  so  that  the  appearance  resembles 
that  of  a  colloid  carcinoma.  The  multilocular 
echinococcus  has  a  tendency  to  degenerate  at 
its  centre  and  to  become  calcified.  The  line  of 
separation  between  the  echinococcus  and  the 
surrounding  liver  tissue  is  very  irregular,  and 
the  liver  is  often  bile-stained.  This  variety  has 
also  been  found  affecting  the  lungs,  peritoneum, 
and  brain,  but  is  very  rare  in  other  situations. 
The  spaces  between  the  fibrous  stroma,  like  the 
bladders  of  other  echinococci,  possess  a  lami- 
nated cuticle,  but  scolices  are  seldom  developed. 
E.  multilocularis  probably  originates,  not  in 
consequence  of  infection  by  many  embryos,  but 


Fig.  2. — Diagrammatic  reprpspiitatiou  of  a 
proliferating  eoliinococcus.  Leucliart. 


Fk;.  3. 


-Hooli  of  Echinococcus  veterinorum 
(xiiOO).  Leuckart. 


Fig.  Adnlt 
Taenia  ecliino- 
coccus  ( X 12). 
Letickart. 


Fig.  4.  —  Echino- 
coccus-head,  with 
tlie  anterior  part 
of  tlie  heail  iii- 
vagiiiated  (x  90). 
Leuckart. 


daughter-cysts  may  be  few  in  number  and  of 
globular  form,  or  may  number  some  hundreds 
or  thousands,  and  then  from  mutual  compres- 
sion exhibit  irregular  forms.  They  originate 
in  retrograde  metamorphosis  of  scolices  and 
brood-capsules,  which  thereby  assume  the  struc- 
ture and  functions  of  daughter -bladders.  If 
they  be  formed  from  brood -capsules  the  super- 
ficial parenchyma  of  the  latter  disappears,  the 
scolices  lose  their  form,  and  ultimately  become 
a  layer  which  is  evenly  distributed  over  the 
internal  surface  of  the  cuticle,  thus  forming  a 
new  parenchymatous  layer.  Daughter -cysts 
may  also  be  formed  from  folds  of  the  maternal 
parenchyma,  portions  of  which  form  a  cuticle, 
and  become  hollowed  out  internally  in  the  same 
way  as  exogenous  cysts. 

In  either  of  these  varieties  granddaughter-cysts 
may  arise  from  the  daughter-cysts  just  as  the 
latter  do  from  the  mother-cyst. 

3.  E.  multilocularis  is  usually  found  in  the 
human  liver,  and  varies  in  size  from  that  of  a 
pea  to  that  of  a  child's  head.  On  section  it 
is  found  to  consist  of  numerous  small  spaces 


Fig.  5. — Development  of  brood-capsule.s  (A)  and  of  the 
appended  heads ;  (B)  fiist  rudiment  of  the  liead ;  (C) 
further  development;  (D)  invagination  (x  fO). 
Leuckhart. 

from  one  embryo  by  repeated  exogenous  pro- 
liferation, a  mode  of  development  somewhat 
similar  to  that  of  the  racemose  forms  of  echino- 
cocci seen  in  the  livers  of  cattle. 

The  laminated  ectocyst  is  highly  elastic,  and 
when  incised  curls  upon  itself.  It  possesses 
considerable  capacity  of  imbibition,  and  contains 
chitin  and  a  small  amount  of  hyalin  (Hoppe- 
Seyler). 

Hydatid,  fluid  is  colourless,  transparent,  of 
neutral  alkaline  or  faintly  acid  reaction,  and  has 
a  specific  gravity  varying  usually  from  1009  to 
1015.  It  usually  contains  97-98  per  cent  H.,0, 
0"5-0-8  per  cent  NaCl,  succinic  acid  and  inosite. 
The  fluid  may  contain  other  constituents  owing 
to  the  absorptive  power  of  the  ectocyst;  the 
fluid  of  a  hydatid  in  the  liver  may  contain  grape 
sugai',  leucin,  tyrosin,  cholesterin,  cystin,  and 
hsematoidin,  whereas  in  the  kidney  it  may  con- 
tain crystals  of  uric  acid,  oxalic  acid,  triple 
phosphates,  and  other  earthy  salts.  The  normal 
fluid  never  contains  any  coagulable  albumin, 
which  can  as  a  rule,  however,  be  detected  if  the 
cyst  wall  is  inflamed  or  has  been  previously 
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punctured.  In  the  latter  case  the  presence  of 
albumin  is  possibly  due  to  functional  changes 
induced  in  the  hydatid  by  the  puncture. 

Changes  liable  to  occur-  in  the  Hydatid  Cyst. 
— The  echinococcus  often  dies  spontaneously. 
Degenerate  changes  commence  just  outside  the 
ectocyst;  the  fluid  becomes  opaque,  coloured, 
albuminous,  and  reduced  in  amount;  the 
scolices  fall  off,  and  the  hyatid  is  represented 
by  a  pulpy  debris  which  still  contains  the 
hooks  and  possibly  fragments  of  ectocyst,  and 
which,  together  with  the  capsule,  may  undergo 
calcareous  infiltration.  Partial  ossification  has 
been  observed  in  rare  cases.  Death  of  the 
larva  may  also  be  caused  by  evacuation  of  the 
fluid  it  contains,  or  by  suppuration  commencing 
round  the  cyst  and  spreading  to  its  interior. 
Rupture  of  the  cyst  is  another  possible  occur- 
rence, either  as  a  result  of  trauma  or  of  atrophy 
of  surrounding  structures  from  pressure. 

Geographical  Distribution.  —  Statistics  from 
Iceland  represent  1-2-3  per  cent  of  the  popula- 
tion as  affected  with  hydatids.  Hydatids  do 
not  occur  in  the  Faroe  Islands  (Davidson).  In 
German -speaking  countries  patients  with  this 
disease  formed  0-03  per  cent  of  a  total  500,000 
cases  treated  in  hospital  (Neisser),  but  the  dis- 
ease is  comparatively  rare  in  Southern  and 
Central  Germany,  while  more  common  in  the 
north,  especially  in  Mecklenburg  and  Pomer- 
ania.  For  example,  in  Rostock  there  is  one 
case  of  hydatid  disease  for  every  1056  inhabi- 
tants. The  following  figures  illustrate  the 
frequency  of  the  disease  in  different  parts  of 
Germany  (Peiper) : — 

Hydatids  in 
total  Autopsies. 

Kiel  (1872-1887)  0-19  per  cent. 

Munich  (1854-1887)  0-25 
Jena  (1866-1887)  0-84 

Greifswald  (1862-1894)  1-50 
Rostock     (1861-1883)  243 

In  Switzerland  ordinary  hydatids  are  rare, 
occurring  in  0'13  per  cent  of  all  autopsies.  In 
Vienna  (1892-1897)  hydatids  occurred  in  0-02 
per  cent  of  hospital  patients.  In  Dalmatia, 
however,  the  disease  apjaears  to  be  more  common 
than  in  any  other  part  of  Europe.  In  Servia 
0"02  per  cent  of  hospital  patients  are  affected, 
[n  Belgium  and  Denmark  the  disease  is  rare, 
only  four  cases  are  reported  from  Norway,  in 
[taly  and  France  hydatids  are  more  often  seen. 
In  Great  Britain  hydatid  disease  is  uncommon, 
but  it  is  more  frequent  in  England  than  in 
Scotland  (Murchison).  In  St.  Thomas's  Hospital 
Reports  1894-1898  there  are  19  cases;  in 
Middlesex  Hospital  Reports  1893-1897  there  are 
15  cases;  in  Westminster  Hospital  Reports  1889- 
1898  only  10  cases;  and  in  Edinburgh  Hospital 
Reports  1891-1897,  11  cases  are  recorded.  In 
South  Africa,  Egypt,  China,  and  India,  hydatid 
disease  is  rare.  Osier  could  find  records  of  only 
eighty -five   cases    in   the  United  States  and 
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Canada  up  to  July  1891.  In  the  Argentine 
Republic  the  disease  is  common,  but  very  rare 
in  other  parts  of  South  America.  The  disease 
is  common  in  some  parts  of  Australia,  especially 
in  Victoria  and  South  Australia.  The  average 
death-rate  per  100,000  from  this  cause  during 
the  period  1882-1886  was  as  follows  : — Victoria, 
5-79  ;  South  Australia,  3-54  ;  New  South  Wales, 
2-05  ;  Queensland,  1*29.  In  Tasmania  hydatids 
are  rather  common,  giving  a  death-rate  of  2 '83 
per  100,000,  but  in  New  Zealand  the  corre- 
sponding mortality  is  only  0'66  per  100,000 
(1882-88,  Davidson). 

Thus  the  disease  is  most  frequent  in  Iceland, 
Australia,  Dalmatia,  and  parts  of  Northern 
Germany. 

Posselt  has  recently  collected  records  of  215 
cases  of  multilocular  echinococcus.  Their  geo- 
graphical distribution,  which  is  very  remark- 
able, is  as  follows: — 1.  Bavaria  56,  Austria  (the 
majority  in  the  Tyrol)  30,  Switzerland  27, 
Wiirtemberg  25,  Baden  3,  etc.,  in  short  147 
cases  within  a  circumscribed  area ;  8  cases  in 
districts  adjacent  to  this  area ;  40  cases  in  the 
two  Russian  territories  of  Kasan  and  Moscow. 
2.  20  cases  which  occurred  irregularly  in  various 
countries.  No  case  has  occurred  in  Great 
Britain.  There  is  as  yet  no  definite  proof  that 
multilocular  echinococcvis  is  derived  from  a 
special  variety  of  T.  echinococcus. 

The  following  factors  favour  the  occurrence 
of  hydatid  disease  : — 

I.  A  high  percentage  of  dogs  infected  with 
I',  echinococcus.  28  per  cent  of  dogs  were  said 
to  be  affected  in  Iceland,  and  6  per  cent  in 
Copenhagen  (Krabbe).  The  taenia  is  a  common 
parasite  in  Mecklenburg  (Madelung),  and  was 
found  in  40  per  cent  of  unregistered  dogs  in 
Australia  (Thomas).  In  England  "  probably  at 
least  1  per  cent  of  our  dogs  harbour  the  mature 
tape-worm  "  (Cobbold),  whilst  in  North  America 
it  is  a  rare  parasite  (Osier). 

The  actual  frequency  of  the  dog  is  of  less 
importance.  For  example,  the  ratio  of  dogs  to 
individuals  is  1  : 11  in  Iceland,  1  : 18  in  Meck- 
lenburg (Madelung),  and  the  ratio  of  registered 
dogs  to  persons  in  Australia  is  1  :  23,  whilst  the 
registered  dogs  constitute  only  a  fractional  por- 
tion of  the  total  (Graham),  yet  the  ratio  is 
1  :  27'8  in  Pomerania,  1  :  22  in  France,  and  1:15 
in  Belgium. 

II.  Circumstances  facilitating  the  ti'ansmis- 
sion  of  the  ova  to  the  human  subject : — 

The  disease  occurs  most  frequently  in  those 
who  are  brought  much  in  contact  with  dogs,  e.g. 
Australian  shepherds,  and  is  more  common  in 
country  parts  than  in  towns.  The  disease  is 
common  too  in  Iceland,  where  during  the  long 
winters  the  dogs  live  in  the  same  room  with  the 
people,  many  of  whom  are  so  careless  that  in- 
stead of  washing  their  dishes  they  permit  them 
to  be  licked  clean  by  the  dogs  (Leuckart). 

III.  Many   domestic    mammals,    and,  still 
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more  important,  the  frequent  occurrence  of 
E.  veterinorum  in  them. — For  every  hundred 
persons  in  Austraha  there  were  in  1892,  300 
cattle,  3000  sheep  (Verco  and  Stirling),  in 
Iceland  there  were  in  1883,  46  cattle,  488 
sheep  (Krabbe),  in  Mecklenburg-Schwerin  there 
were  in  1884,  47-3  cattle,  164-4  sheep,  39-5 
swine  (Madelung),  and  in  Pomerania  there 
were  168'4  sheep  to  every  100  persons;  where- 
as for  every  100  persons  in  Italy  there  were 
16"8  cattle,  30'2  sheep,  4-1  swine,  in  France 
there  were  30'4  cattle,  59'8  sheep,  14*8  swine, 
in  United  Kingdom  there  were  28'2  cattle,  86'4 
sheep,  8"2  swine  (Madelung),  and  in  these 
countries  E.  hominis  is  comparatively  rare. 

Again,  the  prevalence  of  hydatid  disease  in 
man  is  proportionate  to  the  frequency  of  the 
disease  in  the  domestic  animals.  Peiper  has 
shown  this  to  be  the  case  in  the  various  dis- 
tricts of  Mecklenburg,  e.g.  in  Greifswald,  where 
hydatids  are  common  in  man,  64'58  per  cent  of 
cattle,  51 '02  per  cent  of  sheep,  and  4'93  per 
cent  of  swine  are  affected.  In  other  parts  of 
Germany  not  only  man  but  the  domestic  animals 
too  are  comparatively  rarely  affected,  e.g.  in 
Karlsruhe  2-90  per  cent  of  cattle,  2-24  per  cent 
of  sheep,  and  0'66  per  cent  of  swine  have 
hydatids.  In  Australia  about  44  per  cent,  and 
in  the  Argentine  Eepublic,  30  per  cent  of  sheep 
are  affected,  and  in  Iceland  the  disease  is 
common  both  in  sheep  and  cattle. 

The  occurrence  of  E.  veterinoruvi  is  favoured 
by  a  mild  damp  climate,  in  consequence  of 
which  the  ovo  of  T.  echinococcus  may  lie  for 
months  on  the  pastures  and  still  be  capable  of 
development.  It  is  the  animals  kept  at  pasture 
during  the  summer  which  are  most  frequently 
infected. 

IV.  Circumstances  facilitating  the  metamor- 
phosis of  the  larval  scolices  into  adult  tsenite. — 
The  more  frequent  the  occurrence  of  E.  veter- 
inorum in  the  animals  slaughtered  the  greater 
are  the  risks  of  dogs  becoming  infected.  For 
the  diseased  viscera  are  often  carelessly  disposed 
of,  or  even  employed  to  feed  the  dogs.  In  the 
absence  of  proper  slaughter-houses,  as  in  some 
parts  of  Mecklenburg  imtil  comparatively  re- 
cently, dogs  are  likely  to  acquire  infection. 

Hydatid  disease  in  relation  to  the  occupation 
of  the  individiial. — It  is  most  common  in  those 
who  are  much  in  contact  with  dogs,  e.g.  shep- 
herds. The  possible  modes  of  infection  are, 
however,  very  numerous,  and  the  disease  has 
been  observed  in  joiners,  tailors,  and  others, 
though  very  rarely  in  seafaring  individuals. 

Sex. — The  relative  freq\iency  in  the  two  sexes 
depends  largely  on  their  occupations  and  pur- 
suits. In  Iceland  the  disease  is  more  common 
in  women,  as  Finsen  in  25-5  cases  found  181  in 
the  female  sex.  Neisser  found  436  cases  in 
females  out  of  a  total  of  669 ;  Davaine  and 
Peiper  hold  that  the  sexes  are  equally  affected  ; 
but  in  Australia  hydatids  are  more  common  in 
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men,  the  ratio  being  100:77  (Verco  and 
Stirling). 

Age. — Hydatids  occur  at  almost  any  age,  but 
are  rare  in  children.  Neisser  gives  the  follow- 
ing figures  : — 0  to  10th  year,  4'8  per  cent ;  11th 
to  20th  year,  13-2  per  cent;  21st  to  30th  year, 
30'8  per  cent ;  31st  to  40th  year,  24'6  per  cent ; 
41st  to  50th  year,  15-2  per  cent;  51st  to  60th 
year,  6- 2  per  cent.  Hence  the  disease  is  most 
commonly  seen  between  the  ages  of  twentj^-one 
and  forty,  and  is  rare  after  sixty. 

Anato7nical  Distribution. — In  swine  the  liver 
is  more  often  affected  than  the  lungs  (18  :  2 '3), 
in  sheep  the  liver  is  less  often  affected  than  the 
lungs  (14  :  21),  whilst  in  cattle  these  organs  are 
about  equally  affected  (7 -5  :  8'2)  (Peiper). 

According  to  Neisser's  statistics  of  900  cases, 
the  distribution  in  the  human  subject  was  as 
follows  : — Liver  451,  lung  67,  spleen  28,  pleura 
17,  heart  or  vessels  29,  cranial  cavity  68,  spinal 
canal  13,  kidney  80,  pelvis  36,  female  genitals 
or  mamma  44,  bones  28,  face  orbit  or  mouth 
21,  other  parts  18.  As  a  rule  only  one  organ 
is  affected,  and  in  fifty  per  cent  of  cases  it  is 
the  liver. 

In  some  cases,  however,  there  are  multiple 
echinococci.  In  animals  these  are  of  common 
occurrence,  and  of  comparatively  small  size.  In 
man  the  liver  usually  contains  one  echinococcus, 
whilst  there  are  echinococci  in  other  situations 
too.  The  peritoneum  is  one  of  the  sites  speci- 
ally affected,  for  here  a  solitary  echinococcus  is 
rare,  but  several  hundreds  are  not  uncommon. 
The  cause  of  multiple  echinococci  is  variable. 
They  are,  however,  usually  referred  to  infection 
by  numerous  embryos  at  one  time,  to  repeated 
infection,  or  lastly,  and  especially  in  the  case  of 
the  peritoneum,  to  development  from  daughter- 
bladders,  brood-capsules,  or  scolices  which  have 
escaped  from  the  parent-cyst  in  consequence  of 
tapping  or  rupture. 

An  illustrative  case  has  been  recently  recorded 
by  Subbotic.  At  the  post-mortem  on  this  patient, 
a  woman  aged  65,  there  were  in  the  right  lung 
five  echinococci  each  the  size  of  a  pea ;  the  liver 
was  enlarged  to  four  or  five  times  its  normal 
size.  It  contained  an  echinococcus  as  large  as 
a  child's  head,  with  daughter-bladders  the  size 
of  apples,  two  echinococci  each  as  large  as  a  fist, 
and  one  other  the  size  of  an  apple.  The  omen- 
tum was  adherent  to  the  liver,  and  contained 
numerous  echinococci  varying  in  size  from  a 
hazel-nut  to  a  walnut,  and  of  these  the  smaller 
ones  were  degenerated.  There  were  also  echino- 
cocci in  the  appendices  epiploica)  of  the  de- 
scending colon,  in  the  pouch  of  Douglas,  in  the 
fundus  of  the  uterus,  and  in  the  appendix 
vermiformis. 

General  Symptomatology. — The  symptoms  of 
echinococci  are  dependent  on  their  site  and  size, 
and  on  the  inflammatory  and  pressin-e  effects  on 
neighbouring  viscera.  In  many  situations,  e.g. 
the  liver,  if  the  cyst  does  not  interfere  with  any 
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vital  function,  and  does  not  injuriously  affect 
the  neighbouring  viscera,  it  may  produce  no 
symptoms,  and  even  when  the  size  of  a  child's 
head  may  only  be  detected  post-mortem.  In 
other  instances  the  hydatid,  as  it  grows  slowly, 
may  have  existed  for  two  to  thirty  years,  and 
be  of  considerable  size  before  the  patient  seeks 
advice ;  yet  the  actual  duration  of  the  disease 
is  always  uncertain,  for  the  date  of  infection 
can  never  be  accurately  determined.  The  con- 
dition is  characterised  hy  the  slow  and,  as  a 
rule,  steady  growth  of  the  cyst  forming  a  glob- 
ular, painless,  elastic  fluctuating  swelling,  which 
is  not  accompanied  by  fever  or  cachexia.  Fluc- 
tuation can  only  be  determined  when  the  echino- 
coccus  approaches  the  surface,  and  in  such 
cases  percussion  may  occasionally  elicit  the 
"hydatid  thrill"  or  fremitus.  This  "thrill," 
however,  can  seldom  be  obtained,  does  not 
necessarily  indicate  the  presence  of  daughter- 
cysts,  and  is  not  at  all  characteristic,  as  it  may 
be  elicited  in  ascitic  fluid,  or  in  any  tense  cyst 
such  as  a  parovarian  cyst.  The  echinococcus 
may  attain  an  enormous  size,  and  the  pressure 
eff'ects,  which  are  similar  to  those  of  any  other 
cystic  tumour,  are  often  very  considerable. 
They  vary,  of  course,  as  to  the  organs  involved  ; 
echinococci  of  the  liver  produce  embarrassment 
of  the  stomach,  intestines,  heart,  or  lungs ; 
echinococci  of  the  pleura  or  lung  cause  symp- 
toms resembling  those  of  pleuritic  eft'usion  or 
pulmonary  tumour ;  echinococci  of  the  pelvis 
cause  symptoms  referable  to  the  rectum,  bladder, 
etc.  Erosion  of  bone  may  occur  from  pressure. 
If  the  disease  affect  the  brain,  spinal  cord,  or 
orbit,  symptoms  will  arise  even  whilst  the 
echinococcus  is  small. 

The  symptoms  are  also  dependent  on  the 
degree  of  inflammatory  reaction  excited.  If 
this  be  slight  it  results  merely  in  the  formation 
of  a  fibrous  capsule,  but  it  may,  however,  cause 
a  chronic  inflammation  in  the  affected  organ, 
e.g.  hepatic  cirrhosis,  with  consequent  functional 
disturbance.  Or  the  inflammation  may  proceed 
to  suppuration  with  the  formation  of  a  localised 
abscess.  This  may  rupture  and  so  cause  puru- 
lent inflammation  of  a  serous  cavity,  or  death 
may  result  from  pyajmia. 

In  other  cases,  and  usually  in  consequence  of 
traumatism,  a  non- suppurating  cyst  may  rup- 
ture. The  gravity  of  this  occurrence  depends 
on  the  site  into  which  the  contents  of  the  cyst 
escape.  Rupture  of  a  large  cyst  into  the 
pleura,  trachea,  bronchi  or  peritoneum,  is 
usually  fatal ;  rupture  into  the  alimentary  or 
urinary  tract,  into  the  vagina  or  bile  ducts,  is 
much  less  serious,  while  rupture  through  the 
skin  is  the  most  favouable  of  all  forms  of 
rupture. 

Echinococcus  of  the  liver  forms  from  50  per  cent 
(Neisser)  to  G6"9  per  cent  (Hosier  and  Peiper)  of 
all  hydatids.  It  is  usually  single,  situated  in 
the  right  lobe,  and  of  slow  growth.    If  small  it 
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may  cause  no  symptoms,  seldom  produce  jaun- 
dice, though  more  often  some  cirrhosis,  and  the 
patient  may  be  cured  by  death  of  the  echino- 
coccus as  so  often  happens,  or  by  rupture  into 
the  bile  ducts.  There  may  be  dropsy,  however, 
from  pressure  on  the  vena  cava  by  a  small 
hydatid,  so  situated  as  not  to  be  detectable  on 
examination.  The  cyst  is,  however,  often  of 
large  size,  may  occupy  the  greater  part  of  the 
abdomen,  and  is  often  adherent  to  other  abdom- 
inal viscera  which  become  displaced.  Such  a 
cyst  produces  discomfort,  a  dragging  sensation 
in  the  abdomen,  jaundice  and  dropsy  being 
unusual.  If  the  hydatid  be  of  only  moderate 
size  there  will  be  a  visible  swelling  mainly  in 
the  right  hypochondrium,  smooth  on  the  sur- 
face, usually  yielding  fluctuation,  and  sometimes 
a  hydatic  thrill.  Over  this  swelling  there  is  a 
dull  note  continuous  with  that  of  the  liver.  If 
suppuration  occur  in  such  a  cyst  the  symptoms 
will  closely  simulate  those  of  abscess  of  the 
liver ;  but  if  the  cyst  merely  increase  in  size 
the  abdomen  becomes  enormously  distended, 
and  pressure  symptoms  become  well  marked — 
dyspepsia,  constipation,  dyspnoja,  palpitation, 
etc.  Rupture  of  such  a  hydatid  may  occur  into 
the  intestines,  with  either  a  subsequent  cure,  or 
less  frequently  with  suppuration  in  the  cyst. 
Rupture  into  the  stomach,  intestines,  or  bile 
ducts  is  indicated  possibly  by  some  diminution 
in  the  size  of  the  swelling,  but  more  certainly 
by  the  occurrence  in  the  vomit  or  fajces  of 
portions  of  cyst  wall,  hooks,  daughter- cysts 
("skins"),  etc.,  whilst  rupture  into  the  bile 
ducts  may  cause  biliary  colic.  Rupture  into 
the  peritoneum  is  usually  followed  by  fatal 
peritonitis,  rupture  into  the  vena  cava  causes 
death  from  pulmonary  embolisms,  whilst  rup- 
ture into  the  kidney  or  through  the  skin  is  less 
serious. 

If  the  echinococcus  be  situated  towards  the 
convex  surface  of  the  liver  its  enlargement 
occurs  mainly  upwards  into  the  thorax.  This 
variety  is  often  spoken  of  as  a  "subphrenic 
hydatid,"  and  in  association  with  it  there  is 
often  pleuritic  effusion  on  the  right  side.  The 
growing  cyst  displaces  the  diaphragm,  right 
lung  and  heart,  or  may  grow  through  the 
diaphragm,  and  more  or  less  fill  the  right 
pleura.i  The  symptoms  and  signs  of  echino- 
cocci extending  into  the  thorax  from  the  liver 
are  chiefly  those  of  pidmonary  hydatid  disease. 

Mtiltilocular  Echinococcihs. — If  symptoms  be 
caused,  as  is  not  always  the  case,  they  differ 
from  those  of  ordinary  echinococci  of  the  liver. 
In  the  former  condition,  which  has  never  yet 
been  seen  before  puberty,  the  first  symptoms 
are  mainly  gastric,  and  are  followed  by  jaun- 
dice which  is  usually  very  severe.    The  liver 

^  Leiihartz  has  reported  a  case  where  by  means  of  the 
Routgen  rays  the  diaphragm  was  found  to  bulge  upwards 
to  the  level  of  the  second  rib  {Miltich.  med.  Wchnschr. 
1899,  p.  1696). 
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becomes  much  enlarged,  is  firm,  hard,  and  often 
irregular  on  the  surface,  whilst  it  is  not  much 
altered  in  shape,  and  is  not  tender.  There  is 
often  progressive  enlargement  of  the  spleen. 
The  state  of  nutrition  and  general  health  of  the 
individual  remain  remarkably  good  for  a  long 
time.  At  a  later  stage  there  are  often  haemor- 
rhages from  various  sites,  and  some  fever  from 
degeneration  at  the  centre  of  the  diseased  area, 
and  towards  the  end  there  is  often  very  marked 
ascites.  Multiiocular  echinococcus  has  been 
mistaken  for  carcinoma  or  hypertrophic  cirrhosis 
of  the  liver,  but  it  mainly  occurs  between  the 
ages  of  twenty-seven  and  fifty,  develops  slowly, 
and  does  not  cause  cachexia. 

Pulmonary  Echinococci.  —  1 .  In  the  lungs 
(7 "4,  Neisser).  The  echinococcus  is  usually 
single,  may  be  situated  in  any  part,  but  more 
often  on  the  right  side  than  the  left  (25:11, 
Neisser),  and  is  as  a  rule  in  the  lower  lobe. 
The  adventitious  capsule,  as  is  always  the  case 
when  the  echinococcus  is  well  protected,  is 
extremely  thin,  and  the  cyst  not  infrequently 
occupies  the  greater  part  of  one -half  of  the 
thoracic  cavity.  The  pressure  effects  on  the 
heart  and  lungs  are  slowly  developed,  for  the 
cyst  grows  slowly  and  insidiously,  and  the 
patient  who  is  apparently  in  good  health  merely 
suffers  from  dyspnoea  on  exertion.  The  physi- 
cal signs  are  those  of  a  solid  tumour  or  a 
pleuritic  effusion — impairment  of  movement, 
possibly  bulging  of  the  chest  wall,  dulness,  with 
absence  of  vocal  fremitus,  breath  sounds  and 
resonance.  The  cyst  while  still  of  moderate  size 
often  ruptures  into  the  bronchi. 

Reid  narrates  the  case  of  a  man,  ajt.  37,  who 
had  never  previously  been  ill,  and  who  whilst 
in  perfect  health  was  suddenly  seized  with  a 
violent  fit  of  coughing  and  expectoration  of  over 
half  a  pint  muco  -  pus.  There  was  a  patch  of 
dulness  below  the  angle  of  the  left  scapula  with 
absence  of  breath  sounds.  The  sputum  con- 
tained abimdant  booklets.  The  patient  was 
operated  on  and  recovered. 

In  some  cases  there  is  fever  from  secondary 
pleurisy,  and  if  there  be  haemoptysis  too  from 
rupture  of  the  cyst,  the  symptoms  are  not  unlike 
those  of  phthisis. 

In  spite  of  rupture  into  the  bronchi  there  may 
be  neither  hooks  nor  portions  of  cyst  wall  de- 
tectable in  the  sputum. 

Reid  records  the  case  of  a  man,  tet.  32,  who 
six  years  previously  had  typhoid  fever  and 
pneumonia.  The  patient  had  ever  since  suffered 
from  cough  ;  he  had  repeated  violent  attacks  of 
coughing  with  expectoration  of  large  quantities 
of  frothy,  watery,  slightly  blood-stained  and 
somewhat  offensive  sputum.  Microscopic  ex- 
amination gave  no  evidence  of  hydatid  disease  ; 
the  pulmonary  hydatid  finally  began  to  suppur- 
ate, and  the  patient  recovered  after  opera- 
tion. 

In  cases  where  a  hydatid  of  the  liver  has  per- 
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forated  into  the  lung,  the  sputum  may  be  of  an 
ochre  -  yellow  colour.  Lenhartz  in  such  a 
sputum  found  cholesterin,  bilirubin  and  fatty 
granules. 

2.  In  the  pleura  (1'9  per  cent,  Neisser).  The 
echinococcus  is  either  primary  or  else  secondary 
owing  to  it  invading  the  pleiu-a  from  elsewhere, 
usually  from  the  liver.  The  pleura  itself  usually 
constitutes  the  adventitious  capsule.  The  signs 
are  those  of  a  pleuritic  effusion,  but  the  dulness 
is  often  localised,  with  its  upper  limit  dome- 
shaped,  and  is  not  altered  by  change  of  position ; 
whilst  suppuration  of  the  cyst  produces  symp- 
toms similar  to  those  of  empyema. 

A  patient  suffering  from  a  pulmonary  echino- 
coccus may  be  cured  by  death  of  the  parasite, 
rarely  by  rupture  into  the  bronchi  or  alimentary 
tract,  or  rupture  through  the  parietes.  The 
disease  is  often  fatal,  death  resulting  from 
rupture  into  the  bronchi  or  pulmonary  artery, 
tuberculosis  or  gangrene  of  the  lungs,  or 
marasmus. 

Echinococci  of  the  Urinary  ,Syste))i.  —  The 
kidney  is  affected  in  8"9  per  cent  (Neisser) — 
2-8  per  cent  (Mosler  and  Peiper)  of  all  cases  of 
hydatids.  The  echinococcus  is  usually  uni- 
lateral and  situated  primarily  in  the  cortex, 
but  as  the  cyst  increases  in  size  the  whole 
kidney  may  become  involved,  and  a  large,  firm, 
smooth  swelling  may  be  produced  in  one  or 
other  side  of  the  abdomen.  Symptoms  may  be 
entirely  absent,  and  the  condition  may  last  for 
fifteen  to  twenty  years,  and  not  cause  miich 
inconvenience.  The  cyst  may,  however,  attain 
an  enormous  size,  when  there  will  be  pressure 
symptoms,  and  adhesions  will  as  a  rule  form 
between  the  cyst  and  the  bowel,  diaphragm, 
bladder,  or  spleen.  Rupture  of  the  cyst  into  the 
pelvis  of  the  kidney  may  occur  at  any  time,  and 
is  a  somewhat  favourable  indication.  Manasse 
has  collected  51  cases  from  the  literature 
where  such  rupture  occurred.  A  case  recorded 
by  Wiesinger  furnishes  a  good  illustration. 
The  patient  had  for  two  years  a  hydatid  of  the 
left  kidney.  He  fell  on  his  left  side,  the  cyst 
ruptured,  and  blood  and  niunerous  hooks 
appeared  in  the  urine.  In  consequence  of 
rupture  the  abdominal  swelling  may  diminish 
somewhat  in  size,  and  there  is  often  at  the  same 
time  renal  colic.  The  lu-ine  rarely  contains 
blood,  but  becomes  cloudy  or  milky,  contains 
pus  cells,  variovis  crystals,  hooks,  portions  of 
membrane,  small  daughter  -  cysts  or  brood- 
capsules,  the  latter  being  seen  as  transparent 
globules  no  larger  than  grape  stones.  The 
escape  of  cyst  contents  per  urethram  may  con- 
tinue for  only  a  few  days,  or  may  recur  from 
time  to  time  for  more  than  twenty  years.  By 
cystoscopy  it  was  possible  in  Manasse's  case  to 
ascertain  that  the  orifice  of  the  right  ureter  was 
enlarged  to  four  times  its  normal  size,  and  that 
thence  the  hydatids  entered  the  bladder.  If 
symptoms  of  pyelitis  or  suppuration  of  the  cj'st 
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should  occur  the  condition  becomes  more 
serious. 

EcJdnococci  of  the  Bladder. — Manasse  cites 
two  cases,  one  of  them  having  symptoms  of 
severe  cystitis  and  passage  of  hydatids  per 
urethram.  The  latter  symptom  is,  he  says,  the 
only  characteristic  sign  of  echinococci  of  the 
lower  urinary  passages  in  general,  although 
there  may  be  difficulty  in  micturition  and  de- 
fsecation,  and  although  one  may  detect  a  fluctu- 
ating swelling.  Manasse  states  that  it  is  often 
difficult  to  determine  whether  the  cyst  is  a 
primary  hydatid  of  the  bladder,  or  a  hydatid 
which  has  developed  in  the  subperitoneal  con- 
nective tissue  above  the  prostate,  and  which  has 
become  adherent  to  and  possibly  ruptured  into 
the  bladder. 

Echinococci  of  the  Spleen. — Three  per  cent 
(Neisser),  2-87  per  cent  (Mosler  and  Peiper). 
Trinkler  in  1894  collected  from  the  literature 
seventy  cases  occurring  during  the  previous 
fifteen  years.  The  cyst  usually  attains  a  large 
size  in  the  course  of  time,  and  there  is  not 
infrequently  an  echinococcus  in  some  other 
organ.  The  spleen  itself  is  usually  atrophied, 
less  frequently  hypertrophied.  There  are  no 
special  sj^mptoms  produced,  but  there  is  eventu- 
ally a  large  fluctuating  swelling  which  is  either 
confined  to  the  left  hypochondrium  or  extends 
into  other  regions  of  the  abdomen  too.  Or  the 
hydatid  grows  upwards  into  the  thorax,  causes 
dyspnoea  and  other  pulmonary  symptoms,  and 
may  eventually  rupture  into  the  left  pleural 
cavity  or  bronchi.  Examination  of  the  blood 
often  shows  merely  a  slight  degree  of  antemia, 
and  the  leucocytes  are  normal  both  as  regards 
their  total  niimber  and  their  relative  pro- 
portions. 

Other  Abdominal  Echinococci.  —  (i.)  Peoi- 
toneum. — The  hydatids  are  usually  multiple, 
possibly  because  of  previous  rupture  or  tapping 
of  a  cyat  in  tlie  liver,  (ii.)  Mesentery  or  omen- 
tum is  rarely  afl'ected  alone.  A  single  large 
cyst  usually  forms  a  swelling  towards  the  middle 
line  of  the  abdomen.  There  may  be  no  symp- 
toms till  the  cyst  suddenly  ruptures  and  causes 
peritonitis,  or  until  the  cyst  suppurates,  when 
there  may  be  symptoms  of  acute  intestinal 
obstruction  as  in  a  case  of  Stirling's,  where  the 
patient  awoke  one  morning  in  great  pain,  and 
then  for  the  first  time  noticed  a  swelling  in  the 
epigastrium,  (iii.)  Pancreas. — No  definite  case 
has  been  hitherto  recorded.  Subbotic  reports 
the  case  of  a  patient,  Jct.  17,  where  the  clinical 
features  were  those  of  a  pancreatic  cyst,  but  at 
the  post-mortem  it  could  not  be  ascertained 
whether  the  hydatid  had  developed  from  the 
pancreas  or  the  mesocolon,  (iv.)  Lumen  of  the 
Intestine. — There  is  as  yet  only  one  case  in  the 
literature.  In  this  case,  one  of  multiple  echino- 
cocci, Subbotic  states  that  in  the  interior  of  the 
appendix  there  were  three  echinococci  A'arying 
from  a  cherr^'-stone  to  a  cherry-  in  size,  and  also 


a  degenerated  echinococcus  as  large  as  a  bean. 
The  cysts  had  apparently  caused  no  symptoms, 
(v.)  Primary  Retroperitoneal  Echinococci. — The 
symptoms  are  very  indefinite,  and  an  accurate 
diagnosis  before  operation  is  almost  impossible. 

Karewski  records  two  cases  :  (a)  A  woman, 
fet.  3-5,  suffered  for  years  from  symptoms  of 
lumbago  without  definite  ascertainable  cause 
mitil  a  swelling  eventually  appeared  in  the 
region  of  the  left  kidney.  Operation  revealed 
a  suppurating  hydatid  which  had  developed 
behind  the  descending  colon  below  the  kidney. 
{h)  A  man,  set.  55,  had  suffered  for  many  years 
from  sciatica,  and  a  large  swelling  formed  with 
accompanying  emaciation  and  fever.  The  con- 
dition was  diagnosed  as  a  retroperitoneal 
abscess,  and  was  in  fact  a  suppurating  hydatid 
cyst. 

Pelvic  Echinococci  are  not  common.  In  the 
female  sex  they  are  usually  situated  in  the 
broad  ligament,  ovary,  uterus,  or  pouch  of 
Douglas,  and  an  exact  diagnosis  can  hardly  ever 
be  made  unless  the  cyst  rupture  externally.  A 
case  affecting  the  Fallopian  tubes  is  recorded  in 
vol.  iii.  p.  253. 

Echinococci  in  Bones. — Targett  in  1894  stated 
that  there  were  records  of  76  cases.  The 
echinococcus  develops  either  in  the  medullary 
canal  or  in  spongy  bone.  It  is  as  a  rule,  but 
not  invariabl}-,  the  exogenous  variety  which  is 
found.  Brood -capsules  and  hooks  are  rarely 
seen,  the  echinococcus  is  not  surrounded  by  a 
true  fibrous  capsule,  and  slowly  infiltrates  the 
bone.  The  medullary  canal  becomes  distended, 
egg-shell  crackling  can  sometimes  be  elicited, 
and  the  bone  is  very  liable  to  be  fractured.  The 
condition  is  usually  painless,  the  surrounding  soft 
tissues  are  often  invaded,  so  that  at  some  part  or 
other  a  cystic  swelling  approaches  the  surface, 
and  the  disease  in  the  later  stages  is  often  com- 
plicated by  periostitis  and  necrosis. 

Stirling  (1896)  relates  that  a  man,  set  43,  had 
for  five  years  noticed  a  slight  swelling  of  the 
left  thigh  near  the  great  trochanter.  Since 
1880  this  thigh  had  been  fractured  by  very- 
slight  violence  five  times.  The  patient  was  a 
healthy -looking  man,  well  nourished,  and  had 
not  suffered  much  pain,  but  the  swelling  had 
increased  rapidly.  The  left  thigh  was  foinid  to 
be  greatly  enlarged  in  its  whole  extent,  but 
especially  at  the  upper  part.  The  swelling  was 
uneven  and  elastic  in  some  places,  especially  at 
the  inner  and  upper  part  of  the  thigh,  where 
there  seemed  to  be  a  distinctly  cystic  condition. 
Over  the  great  trochanter  there  was  a  large, 
apparently  solid  tumour.  There  was  no  pulsa- 
tile movement  and  no  lymphatic  enlargement. 
The  hydatid  suppurated,  the  patient  died,  and 
at  the  post-mortem  there  was  a  large  mother- 
cyst  lining  the  cavity  in  the  bone. 

The  symptoms  of  hydatid  disease  in  the 
vertebrfc  may  simulate  those  of  Pott's  disease  ; 
hydatid  disease  of  the  cranial  bones  produces  a 
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bulging  of  the  outer  table,  and  may  at  the  same 
time  cause  signs  of  cerebral  tumour. 

Echinococci  of  the  Nervous  System. — Sixty- 
eight  cases  of  echinococci  in  the  brain  are 
recorded  by  Neisser.  The  cyst  may  develop  in 
the  meninges,  cortex,  or  central  white  matter. 
It  is  usually  single  and  of  limited  size,  being  as 
a  rule  as  large  as  a  nut  or  an  orange.  The 
adventitious  capsule  is  either  poorly  developed 
or  entirely  awanting.  The  cyst  grows  slowly, 
and  produces  the  general  signs  of  a  cerebral 
tumour,  with  localising  symptoms  according  to 
its  site.  Sudden  death  may  occur  at  any  time 
from  rupture  of  the  cyst,  but  probably  both  the 
prognosis  and  the  results  of  treatment  are  more 
favourable  than  in  many  other  forms  of  cerebral 
tumour.  Echinococci  in  the  cerebellum  are  very 
rare,  in  the  medulla  and  spinal  nerves  they  are 
almost  unknown.  In  the  spinal  canal  about  14 
cases  have  been  recorded,  and  the  cyst  usually 
invades  the  dura  mater  from  without.  Blaschek 
finds  that  there  are  59  cases  of  echinococci  in 
the  orbit  on  record ;  the  cyst  causes  gradual 
exophthalmos  and  amblyopia,  and  a  fluctuating 
swelling  may  sometimes  be  found  between  the 
orbital  margin  and  bulb. 

The  heart  is  rarely  affected.  According  to 
Roche  there  were  in  1897  only  45  cases  recorded, 
and  in  the  case  which  he  himself  records  there 
was  sudden  death,  as  so  often  occurs.  Hydatid 
disease  in  arteries,  veins,  parotid,  thyroid, 
muscles,  subcutaneous  tissues,  and  other  sites 
is  exceedingly  rare.  Gerulanos  narrates  a  case 
where  the  muscles  were  affected  with  no  less  than 
100  echinococcus  cysts,  varying  in  size  from  a 
lentil  to  that  of  two  fists.  A  single  echinococcus 
in  the  muscles  is  more  common  and  may  be 
mistaken  for  a  lipoma,  malignant  tumour,  or 
abscess. 

Multiple  Echinococci.  —  The  symptoms  vary 
according  to  the  number,  site,  and  size  of  the 
cysts.  The  liver  is  often  enlarged,  and  there 
may  be  great  abdominal  distension,  with  fluctu- 
ating swellings  in  various  parts  of  the  abdomen, 
or  more  rarely  in  other  parts,  e.g.  the  axilla. 
Moore  records  such  a  case : — 

The  patient,  set.  38,  had  suffered  occasionally 
from  severe  abdominal  pains  for  a  twelvemonth, 
and  for  the  last  seven  months  the  abdomen  had 
steadily  increased  in  size.  The  patient  had 
never  any  vomiting  or  jaundice.  A  number  of 
rounded  movable  swellings  could  be  felt  all  over 
the  abdomen,  but  there  was  no  ascites  or  hepatic 
enlargement.  He  was  operated  on  four  times, 
47  cysts  being  dealt  with  in  all,  whilst  at  the 
first  operation  the  whole  omentum  was  seen  to 
be  studded  with  cysts  varying  in  size  from  an 
orange  to  a  hazel-nut.  The  patient  made  a  good 
recovery. 

Diagnosis. — The  apparently  good  health  and 
unimpaired  nutrition  of  the  patient,  the  history 
of  the  slow  yet  steady  growth  of  the  tumour, 
and  the  presence  of  a  cystic  swelling,  are  import- 
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ant.  The  diagnosis,  however,  must  be  mainly 
made  by  exclusion.  The  chief  conditions  from 
which  hydatid  disease  of  the  liver  has  to  be  dis- 
tinguished are  distended  gall-bladder,  hepatic 
abscess,  various  hepatic  tumours,  subphrenic 
abscess,  and  pleuritic  effusion.  The  initial  site 
of  the  swelling  should  be  ascertained.  If  this 
prove  to  have  been,  say,  the  right  or  left  hypo- 
chondrium,  pelvic  hydatids  can  be  excluded. 
If  the  swelling  commenced  towards  the  middle 
line,  and  is  very  movable,  but  does  not  move 
on  respiration,  the  cyst  has  possibly  developed 
in  the  omentum.  If  the  swelling  started  in  the 
left  hypochondrium  it  may  be  impossible,  until 
the  abdomen  is  opened,  to  say  whether  the  cyst 
belongs  to  the  left  lobe  of  the  liver  or  the  spleen. 
Echinococcus  of  the  kidney  develops  behind  the 
colon.  Hydatid  disease  in  the  pelvis  can  in  most 
instances  only  be  suspected ;  the  diagnosis  must 
be  made  at  the  time  of  operation ;  similarly 
with  cerebral  and  spinal  echinococci.  Multiple 
echinococci  in  the  abdomen  may  be  mistaken  for 
tubercular  peritonitis.  The  special  points  as  to 
pulmonary  echinococci  are  the  copious  sputum 
with  its  peculiar  characteristic  microscopic  ap- 
pearances, the  localised  area  of  dulness,  and  in 
most  cases  the  absence,  after  repeated  examina- 
tion, of  tubercle  bacilli.  A  cyst  in  the  lower 
lobe  of  the  left  lung  may  be  indistinguishable 
from  one  of  the  spleen.  To  the  Rontgen  rays, 
all  echinococci,  not  only  those  with  calcified 
walls,  are  comparatively  non- transparent,  and 
as  regards  the  size  and  extent  of  some  abdom- 
inal echinococci,  skiagraphy  has  been  claimed 
to  yield  moi-e  information  than  ordinary  physical 
examination.  It  may  be  useful,  too,  in  locating 
pulmonary  echinococci  (Levy-Dorn  and  Zadek, 
Berl.  Min.  Wochns.,  1899). 

If  the  cyst  have  ruptured,  the  diagnosis  is 
usually  comparatively  easy.  Otherwise  a  de- 
finite diagnosis  is  often  impossible  without  an 
exploratory  puncture.  As  fluid  in  some  varie- 
ties of  hydronephrosis  and  cerebro-spinal  fluid 
closely  resemble  hydatid  fluid  chemically,  the 
absence  of  albumin  is  not  so  characteristic  of 
the  latter  as  scolices,  hooks,  etc.,  the  presence 
of  which  enables  a  positive  diagnosis  to  be  made. 
Tapping,  however,  unless  it  can  be  followed  by 
immediate  operation,  should  never  be  performed. 
For  it  is  sometimes  followed  by  serious  symp- 
toms, such  as  shock,  syncope,  dyspnoea,  vomit- 
ing, convulsions,  or  high  fever.  Tapping  is  not 
infrequently  followed  by  suppuration  in  the  cyst, 
and  the  puncture  of  an  abdominal  hydatid  may 
bring  about  the  development  of  multiple  echino- 
cocci of  the  peritoneum,  or  the  trocar  may  wound 
some  important  structure  such  as  the  portal  vein. 
An  urticarial  eruption,  termed  the  "  hydatid 
rash,"  may  also  appear  after  puncture,  coming 
on  rapidly,  and  involving  the  abdomen,  thorax, 
face,  and  arms.  The  rash  persists  for  24  to  72 
hoiu's,  and  is  usually  accompanied  by  severe 
pruritus.    These  symptoms  are  thought  to  be 
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due  to  the  absorption  of  some  special  toxic  con- 
stituent of  hydatid  fluid.  The  toxic  substance 
is  capable  of  producing  a  great  fall  of  the  blood- 
pressure  in  the  systemic  arteries  (Roy),  and  is 
regarded  as  a  ptomaine  (Mourson  and  Schlagend- 
hauflen),  or  as  a  toxalbumin  (Viron).  The 
hydatid  rash  has  been  experimentally  produced 
in  the  human  subject  by  injection  of  hydatid 
fluid  (Debove),  but  Graham  found  almost  no 
disturbance  produced  by  the  injection  of  the 
fluid  into  dogs. 

In  the  bones  hydatid  disease  is  most  readily 
mistaken  for  sarcoma ;  but  in  the  former  there 
is  a  histoiy  of  long-standing  disease,  the  swell- 
ing is  not  pulsatile,  and  the  lymphatic  glands 
are  not  affected. 

Prognosis.  —  Hydatid  disease  is  always  a 
serious  condition  because  of  the  risk  of  suppura- 
tion or  rupture  of  the  cyst,  the  former  being 
the  danger  of  most  frequent  occurrence.  The 
prognosis  varies,  however,  accoi-ding  to  the  site 
and  size  of  the  cyst,  on  its  degree  of  adhesion 
to  neighbouring  viscera,  and  on  the  ease  with 
which  it  can  be  reached  by  the  surgeon.  Signs 
of  degeneration  and  death  of  the  parasite  are 
favourable. 

Prophylaxis. — In  a  district  where  the  disease 
is  endemic  persons  should  be  careful  how  they 
handle  dogs,  and  if  possible  the  number  of  dogs 
should  be  reduced  to  the  necessary  minimum. 
Dogs  should  not  be  allowed  access  to  the  water- 
supply,  all  drinking-water  should  be  boiled,  and 
uncooked  vegetables  thoroughly  washed  before 
being  eaten.  No  dogs  should  ever  be  admitted 
to  the  slaughter-houses,  and  all  offiil  containing 
hydatids  should  be  destroyed,  so  that  dogs  may 
have  no  opportunity  of  eating  it.  The  admin- 
istration of  anthelmintics  to  dogs  has  been 
recommended,  as  their  use  has  been  found  of  im- 
portance in  reducing  the  frequency  of  "staggers" 
in  sheep,  whilst  in  Victoria  one  is  advised  to  bury 
or  throw  boiling  water  over  the  exposed  faeces 
of  dogs,  and  to  frequently  purify  with  boiling 
water  the  kennels  and  the  ground  around  them. 

Theatment. — Although  hydatids  grow  very 
slowly,  and  although  many  patients  may  under- 
go cure  by  spontaneous  death  of  the  parasite, 
yet  every  patient  suftering  from  the  disease 
should  be  treated,  as  his  life  may  be  at  any 
time  endangered  by  suppuration  or  rupture  of 
the  cyst.  Surgical  interference  is  the  only 
mode  of  treatment  in  general  use  at  the  present 
time,  and  the  methods  of  operation  are  as  varied 
as  are  the  characters  of  different  hydatids.  The 
procedure  to  be  employed  must  therefore  be 
that  which  appears  best  adapted  to  the  individ- 
ual case. 

I.  Incision  of  the  cyst  with  drainage  of  the 
contents  (marsupialisation  of  the  French  writers). 
A  hydatid  of  the  liver  may  be  taken  as  an  ex- 
ample. It  may  be  dealt  with  (a)  hy  o-pcrntion 
in  one  sUige  (Lindemann).  The  abdominal  wall 
is  incised,  the  cyst  exposed  and  brought  up  to 
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the  wound  ;  swabs  are  applied  to  prevent  any 
fluid  passing  into  the  peritoneum  when  the  cyst 
is  opened ;  the  adventitious  capsule  is  sutui'ed 
to  the  edge  of  the  parietal  wound  ;  the  cyst  is 
opened  ;  the  contents  are  thoroughly  evacuated 
by  irrigation,  aided  by  gentle  traction  with 
forceps  on  the  true  cyst  wall  or  daughter-cysts, 
and  a  large  drainage-tube  is  inserted.  In  a 
favourable  case  healing  will  be  complete  in  six 
to  ten  weeks.  In  Landau's  modification  the 
cyst  is  exposed,  and  is  then  tapped  before  the 
adventitious  capsule  is  sutured  to  the  parietes. 
(6)  Operation  in  two  stages  (Volkmann).  At  the 
first  operation  the  cyst  is  exposed  and  the  wound 
packed  with  gauze.  Adhesions  will  form  be- 
tween the  serous  surfaces,  and  about  a  week 
later  the  cyst  is  opened,  emptied,  and  drained 
as  in  Lindemann's  operation. 

Indications. — Suppuration  of  the  cyst,  or  any 
large  cyst  which  from  its  size  or  configura- 
tion, or  because  it  contains  numerous  daughter- 
bladders,  cannot  be  completely  and  thoroughly 
emptied. 

Disadvantages. — It  is  not  uncommon  for  heal- 
ing to  be  slow  ;  a  chronic  fistula  discharging  bile 
may  remain,  the  patient  is  exposed  to  the  risk 
of  septic  infection,  and  finally  a  bad  scar  may 
result,  with  the  possibility  of  subsequent  ventral 
hernia. 

If  there  are  no  peritoneal  adhesions,  which  is 
rarely  the  case  in  suppurating  hydatids,  opera- 
tion in  two  stages  is  claimed  by  some  to  be  safer 
than  Lindemann's  operation,  but  in  the  former 
method  the  patient  has  to  undergo  a  second 
operation,  and  the  formation  of  adhesions  can- 
not always  be  relied  on  even  a  fortnight  after 
the  first  operation.  There  is  in  fact  no  advant- 
age gained  by  operating  in  two  stages,  provided 
that  in  Lindemann's  operation  requisite  precau- 
tions are  taken  to  prevent  the  entrance  of 
hydatid  fluid  into  the  peritoneum. 

II.  Evacuation  of  the  cyst  and  closure  of  the 
abdominal  wound.  (a)  Modified  LindismanrCs 
Operation.  —  After  the  cyst  has  been  exposed 
and  tapped,  the  adventitious  capsule  is  firmly 
sutured  to  the  edge  of  the  parietal  wound,  the 
cyst  is  incised,  the  mother-cyst,  daughter-cysts, 
and  other  contents  are  cleared  out,  the  wall  of 
the  sac  being  thoi'oughly  cleansed  and  dried 
with  swabs.  The  edges  of  the  incised  adventi- 
tious capsule  are  then  sutured  together,  and  the 
pai'ietal  wound  is  closed.  {h)  Intraperitoneal 
Treatment. — The  cyst  is  exposed,  incised,  thor- 
oughly cleared  out  so  as  to  remove  all  the 
mother-cyst,  daughter-cysts,  etc.,  and  the  sac  is 
dried  out  with  swabs.  The  edges  of  the  incised 
adventitious  capsule  are  sutured,  the  sac  is 
dropped  back  into  the  abdomen,  and  the  parietal 
woimd  is  closed.  There  are  various  modifica- 
tions of  this  operation.  Delbet  recommends  the 
passing  of  sutures  through  the  thickness  of  the 
walls  of  the  sac  so  as  to  bring  the  latter  in  ap- 
position.    Posadas  {Rev.  d.  Cliir.,  1899,  xix.). 
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however,  not  only  regards  Delbet's  method  as 
useless  because  the  walls  come  naturally  in  con- 
tact without  sutures,  but  as  dangerous  and  im- 
practicable. Tuffier  scrapes  the  cyst  wall  and 
washes  out  the  cavity  with  sublimate  ;  others 
fill  the  cavity  with  iodoform  glycerine. 

In  all  these  methods  the  wound  is  closed  and 
no  drainage  employed.  This  is  the  procedure 
recommended  of  late  by  many  writers  besides 
those  already  mentioned.  The  procedure  is 
applicable  to  non-suppurating  cysts,  to  those 
where  the  whole  of  the  mother-cyst  and  all 
daughter -cysts  can  be  completely  extirpated, 
and  also,  as  stated  by  Posadas,  to  cysts  which, 
by  their  adhesions  to  important  viscera,  or  by 
their  inclusion  in  such  organs  as  are  physio- 
logically indispensable,  cannot  be  completely 
removed  by  methods  described  below. 

The  healing  of  the  wound  by  first  intention 
obviates  the  intractable  fistulse,  protracted  con- 
valescence, and  other  disadvantages  of  Linde- 
mann's  operation.  One  of  the  dangers  of  these 
methods,  however,  is  that  there  may  be  recur- 
rence of  the  disease  owing  to  incomplete  evacua- 
tion of  the  cyst ;  daughter-bladders,  for  example, 
may  be  left  behind.  Biidinger  relates  such  a 
case.  The  liver  was  the  seat  of  an  echinococcus 
the  size  of  a  man's  head,  yet  the  patient  had 
been  operated  on  six  years  previously  and  re- 
garded as  cured.  The  special  danger  of  the 
intraperitoneal  method  is  that  suppuration  may 
occur  in  the  sac  and  cause  peritonitis,  whereas 
should  the  sac  suppurate,  or  its  cavity  fill  up 
with  bile  after  the  "modified  Lindemann's 
operation,"  the  removal  of  a  suture  and  a  drain 
are  all  that  is  required  (Stirling).  Posadas 
records  thirty -six  cases  treated  by  the  intra- 
peritoneal method.  In  twenty-eight  cases  there 
was  healing  by  first  intention  ;  in  three  cases 
suppuration  occurred,  drainage  was  required, 
bvit  the  subsequent  cure  was  rapid,  and  in  five 
instances  there  was  a  fatal  termination. 

III.  Enucleation  may  be  performed  in  certain 
cases,  e.g.  a  cyst  in  the  liver  or  subciitaneous 
tissues,  provided  it  be  not  larger  than  an  ostrich's 
egg.  The  adventitious  capsule  is  cautiously  in- 
cised, and  the  echinococcus  within  is  removed 
without  a  drop  of  fluid  escaping  (Posadas).  Re- 
moval of  the  whole  cyst  en  masse  may  be  possible 
if  the  cyst  be  free,  without  adhesions,  and  with 
a  pedicle,  e.c/.  certain  cysts  of  the  omentum 
(Deguy) ;  or  extirpation  of  the  cyst  together 
with  the  organ — spleen,  kidney,  etc. — in  which 
it  has  developed  may  sometimes  be  carried  out. 

Special  points  in  the  treatment  of  (a)  Sub- 
phrenic Hydatids. — Access  to  the  cyst  has  often 
to  be  obtained  through  the  thoracic  wall  with 
resection  of  portions  of  one  or  more  ribs.  The 
pleural  cavity  will  in  many  cases  be  obliterated 
at  the  level  of  the  incision,  but  if  not,  the  pleural 
surfaces  are  to  be  stitched  together  and  the  cyst 
fixed  to  the  edge  of  the  wound  before  the  latter 
is  opened.    If  irrigation  and  drainage  are  indi- 


cated a  counter-opening  below  the  costal  margin 
is  useful.  (Jj)  Pulmonary  Echinococci. — Tapping 
is  exceedingly  dangerous  because  of  the  risk  of 
drowning  the  patient  with  hydatid  fluid.  In 
one  of  Graham's  cases  the  introduction  of  the 
needle  led  to  the  rupture  of  the  cyst  with  con- 
sequent flooding  of  the  healthy  lung  and  sudden 
death.  Operation  is  to  be  carried  out  on  the 
lines  indicated  for  subphrenic  hydatids,  except 
that  as  a  rule  no  counter-opening  is  required, 
(c)  Echinococci  of  the  Kidney. — Most  writers 
recommend  incision  with  or  without  drainage. 
If  the  kidney  appear  to  be  entirely  destroyed 
the  advisability  of  nephrectomy  may  be  con- 
sidered. Sserapin  states  that  of  thirteen  patients 
in  whom  nephrectomy  was  performed  five  died. 
{d)  Echinococci  of  the  Spleen. — The  mortality  of 
treatment  by  incision  and  drainage  is  stated  by 
Roche  to  be  30  per  cent.  Splenectomy  is  facili- 
tated by  atrophy  of  the  spleen  and  mobility  of 
the  tumour  (Hahn),  and  Hartmann  knew  of 
eleven  cases  thus  treated  with  only  two  deaths, 
(e)  Echinococci  in  Bones. — Incision  and  scraping  of 
the  cyst  with  incision  and  drainage  of  abscesses 
may  be  tried,  but  suppuration  is  a  serious  occur- 
rence, and  if  the  disease  be  extensive  amputation 
of  the  pai't  is  advisable. 

Other  methods  of  treatment  must  be  men- 
tioned, though  they  are  now  seldom  if  ever 
employed.  I.  Evacuation  by  aspiration  and  in- 
jection of  (a)  25-30  c.c.  of  a  1-1000  solution  of 
corrosive  sublimate,  which  is  left  in  (Hanot) ; 
{b)  100-500  c.c.  of  the  same  fluid,  and  evacuation 
of  the  same  after  leaving  it  in  for  ten  minutes 
(Debove,  Mesnard).  Partial  evacuation  of  the 
hydatid  fluid  (20-50  c.c.)  and  injection  of  a 
similar  quantity  of  sublimate  solution  (Bacelli), 
or  of  a  1-5  per  cent  solution  of  silver  nitrate 
(Berrucio).  Iodine,  carbolic  acid,  alcohol,  etc., 
have  also  been  used  instead  of  sublimate.  All  of 
these  methods  are  associated  with  the  dangers 
of  simple  tapping. 

II.  Tapping  was  formerly  the  recognised 
method  of  treatment,  but  the  associated  dangers 
are  so  great  that  it  should  never  be  performed 
under  any  circumstances  luiless  it  immediately 
precedes  operation  by  incision.  In  some  in- 
stances the  withdrawal  of  fluid  does  cause  the 
death  of  the  parasite,  in  other  instances  the  fluid 
slowly  reacciimiilates,  whilst  finally  in  other 
cases  the  signs  of  refilling  are  simulated  by  the 
comparatively  rapid  growth  of  an  echinococcus 
closely  adjacent  to  the  one  which  was  tapped. 

III.  Electrical  treatment  bears  with  it  the 
dangers  consequent  on  tapping,  yields  unreliable 
results,  and  has  never  been  generally  adopted. 
Boinet,  recording  in  1897  a  case  treated  by 
electro-puncture,  is  the  only  writer  who  has  of 
late  advocated  the  employment  of  electricity. 

IV.  Obsolete  methods  of  historic  interest. 
Such  are  the  production  of  adhesions  between 
the  cyst  and  the  parietes  by  the  use  of  caustic 
pastes,  or  by  the  insertion  into  the  cyst  of  two 
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trocars  and  cannulfe  (Simon's  method),  with  sub- 
sequent opening  of  the  cyst ;  and,  lastly,  medi- 
cinal treatment,  which  has  never  proved  to  be  of 
any  real  value. 

Hydatid  Mole.  *S'ee Pregnancy,  Patho- 
logy, Ovum  and  Decidua  {Affections  of  the 
Chorion) ;  Pregnancy,  Haemorrhage  {Ilcemor- 
rhage  in  First  Three  Months,  Myxoma  Chorii) ; 
PuERPERiuji,  Pathology  {Sarcoma  Deciduo-Cel- 
lulare). 

Hydatid  of  Morg^agrni.  >S'ee  Genera- 
tion, Female  Organs  of  {Fallopian  Tnhes^ 
Stalked  Cysts). 

Hydatid  Thrill.  — The  vibratory  or 
trembling  sensation  given  to  the  fingers  of  one 
hand  during  palpation  over  superficial  hydatid 
cysts  when  the  mass  is  at  the  same  time  per- 
cussed by  the  fingers  of  the  other  hand. 

Hydracetin. — An  antipyretic  medicine, 
sometimes  called  pyrodine  ;  acetyl  phenyl  hydra- 
zine. 

Hydradenitis  Destruens  Sup- 
purativa. See  Boils  {Sym^jtoms,  Axillary 
Boils). 

Hydraemia.— The  morbid  state  in  which 
the  Avatery  element  of  the  blood  is  increased  ;  it 
is  practically  a  constant  condition  during  preg- 
nancy. See  Pregnancy,  Affections  and  Com- 
plications {Blood  Changes). 

Hydrag'Og'ueS. — Purgative  drugs  whose 
action  is  to  cause  a  copious  watery  flow  from  the 
bowels;  well-known  examples  are  colocynth, 
gamboge,  croton  oil,  jalap,  and  scammony.  See 
Pharmacology. 

Hydramnios  or  Hydramnion.— 

Excess  of  liquor  amnii  (above  two  pints  at  full 
term) ;  hydrops  amnii  or  polyhydramnios.  See 
Achondroplasia  {Hydramnios  as  a  Complica- 
tion) ;  Labour,  Diagnosis  and  Mechanism 
{Transverse  Lies,  Causation) ;  Labour,  Precipi- 
tate AND  Prolonged  {Faults  in  the  Passenger, 
Liquor  Amnii  in  Excess) ;  Pregnancy,  Dia- 
gnosis {Differential  Diagnosis,  Ovarian  Cysts  and 
Hydramnios) ;  Pregnancy,  Pathology  of.  Ovum 
AND  Decidua  {Affections  of  the  Amnion)  ;  Preg- 
nancy, Pathology  of,  Intra-uterine  Diseases 
{Diagnosis,  Frequency  of  Hydramnios). 

Hyd  rarg^y riasiS. — Mercurial  poisoning 
or  mercurialism.  See  Toxicology  {Irritants, 
Mercthry) ;  Trades,  Dangerous  {Mercury). 

Hyd  rargyrol.— The  paraphenylthionate 
of  mercury  (C^H^  .  OHSO^Hg) ;  has  the  form  of 
brownish  crystals ;  and  has  been  used  as  a  sub- 
stitute for  corrosive  sublimate. 

Hydrargyrum,   .^e  Mercury. 
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Hydrarthrosis.  — Dropsy  of  a  joint; 
effusion  of  serous  fluid  into  an  articulation.  See 
BuRS.E,  Injuries  and  Diseases  {Bursitis, 
Chronic,  Diagnosis)  ;  Joints,  Diseases  of  {Defi- 
nitions, Hydrarthrosis) . 

Hydrastine  and  Hydrastinine. 

See  Hydrastis  ;  also  Alkaloids. 

Hydrastis  Rhizoma.  —  The  dried 

rhizome  and  rootlets  of  Hydrastis  canadensis, 
sometimes  known  as  Golden  Seal.  It  contains 
two  alkaloids  —  1.  Hydrastine,  in  the  form  of 
white  prismatic  crystals,  insoluble  in  water. 
Dose — -^7-1  gr.  2.  Berherine.  Preparations — 1. 
Extractum  Hydrastis  Liquidum.  Dose — 5-15  m. 
2.  Tinctura  Hydrastis.  Dose — \-\7>  3.  Hydras- 
tinina;  Hydrochloridum,  an  oxidation  pi'oduct  of 
hydrastine,  in  the  form  of  pale  yellow  crystals, 
soluble  in  water ;  useful  for  hypodermic  injec- 
tion. Dose — i-1  gr.  Hydrastis  when  applied 
locally  has  a  stimulating  action,  and  is  employed 
as  a  lotion  in  the  strength  of  1  part  of  the  liquid 
extract  to  20  of  water  in  the  treatment  of 
unhealthy  ulcers,  excessive  local  sweating,  acne, 
and  seborrhoea.  An  injection  of  the  same 
strength  may  be  used  for  leucorrhcea.  A 
mixture  of  Hydrastinine  and  Protargol,  each 
1  per  cent,  with  glycerine  and  water,  is  recom- 
mended as  an  injection  for  gonorrhoea,  particu- 
larly in  the  later  stages  of  the  disease.  Internally 
hydrastis  is  used  empirically  in  all  catarrhal 
conditions  of  mucous  membranes  and  to  increase 
contraction  of  the  viterine  muscle.  It  is  given 
in  chronic  gastritis,  particularly  when  following 
the  abvise  of  alcohol.  It  is  recommended  also 
for  catarrhal  jaundice  and  catarrhal  endome- 
tritis ;  for  menorrhagia,  dysmenorrhcea,  and 
leucorrhcea.  The  tincture  is  said  to  have  some 
action  as  an  antiperiodic  in  malaria.  "  Liquor 
Sedans,"  a  proprietary  preparation  largely  used 
in  dysmenorrhcea,  is  said  to  contain  hydrastis. 

Hydraulic  Test.— The  water  test  for 
drains ;  the  lower  end  of  the  drain  is  plugged, 
then  the  drains  are  subjected  to  a  pressure  of  a 
head  of  water  of  six  feet  for  two  hours,  and  it  is 
observed  whether  there  be  any  fall  at  the  end 
of  the  time.  See  Sewage  and  Drainage  {Drains, 
Testing). 

Hydrazine. — An  imaginary  compound 
(HgN .  NH,,),  occurring  as  hydrous  hydrazine 
(H.,N — NH., ,  HgO),  and  forming  salts  with  acids  ; 
phenylhydrazine  (C^H-HN — NHo)  is  used  in  the 
manufacture  of  colouring  matters  and  of  phena- 
zone. 

H yd rencephalocel e. — A  protrusion 

of  brain  substance,  which  contains  in  its  interior 
a  cystic  cavity  full  of  fluid,  through  an  opening 
in  the  cranial  vault. 

Hydrencephaloid  Condition.— 

A  group  of  symptoms  (semi  -  coma ;  contracted 
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and,  later,  dilated  pupils ;  depressed  anterior 
fontanelle  ;  convulsions  ;  squinting ;  retraction 
of  the  head)  arising  towards  the  close  of  life  in 
cases  of  prolonged  diarrhoea  in  children  ;  spurious 
hydrocephalus. 

Hyclria,tiCS. — The  systematic  treatment 
of  disease  with  cold  water  (Gr.  vS(Dp,  water,  and 
ittTjOiKos,  healing) ;  the  water  cure. 

Hydroa,.  See  Dermatitis  Herpetiformis 
{Synonyms) ;  HyEMATOPORPHYRiNURiA  [in  Hydroa 
jEstivalis). 

HydroadenitiS.  See  Skin,  Diseases  of 
Sweat  and  Sebaceous  Glands  {Sweat  Glands, 
Sitjypuration  in). 

Hydroarion. — Cyst  of  the  Ovary.  See 
Ovaries,  Diseases  of. 

Hydrobromic  Acid. — Acidum  hydro- 

bromicum  dilutum  (HBr)  has  been  used,  in  doses 
of  from  15  to  60  m.,  for  the  same  purposes  as 
the  bromides,  and  also  to  prevent  unpleasant 
symptoms  arising  during  the  prolonged  adminis- 
tration of  quinine ;  it  is  an  official  preparation. 

Hydrocarbons. — Compounds  of  carbon 
and  hydrogen,  forming  the  paraffin,  olefine, 
acetyline,  anthracene,  terpene,  and  benzene  series, 
etc. 

Hydrocele.  See  Scrotum  and  Testicle, 
Diseases  of  {Testicle  and  Cord,  Hydrocele,  Con- 
genital, Infantile,  Funicidar,  etc.).  See  a^so  Fal- 
lopian Tubes  {Tubo-ovarian  Cyst  or  Ovarian 
Hydrocele) ;  Fluids,  Examination  of  Pathologi- 
cal (Cy.siic7'ywic?s,^j'c?roce/e)  ;  Hernia  {Inguinal, 
Diagnosis  ;  Femoral,  Diagnosis) ;  Neck,  Region 
OF  {Cysts,  Acqui7'ed,  Hydrocele  of  the  Neck). 

HydrOCenOSiS. — The  medical  or  surgi- 
cal reduction  of  dropsy  (by  hydragogue  purga- 
tives or  by  aspiration). 

Hydrocephalus. 
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See  also  Aspirator,  Uses  of  {Chronic  Hydro- 
cephalus) ;  Brain,  Physiology  of  ( Venous  Cir- 
culation, Pressure  on  Veins  of  Galen) ;  Brain, 
Hypertrophy  {Diagnosis  from  Hydrocephalus)  ; 
Brain,  Surgery  op  (Cephalocele)  ;  Gastro- 
intestinal Disorders  of  Infancy  {Chronic 
Diarrhoea,  Spurious  Hydrocephalus)  ;  Head 
{Shape);  Insanity,  Pathology  of  {Congenital 


Abnormalities) ;  Labour,  Prolonged,  Faults  in 
the  Passenger  {Congenital  Hydrocep)halus)  ; 
Mental  Deficiency  {Classification,  Hydro- 
cephalic Cases,  Morbid  Anatomy) ;  Meninges  of 
THE  Cerebrum  {Physiology,  Causes  of  Hydro- 
cephalus) ;  Orbit,  Diseases  of  {Malformations) ; 
Syphilis  {in  Children,  Hereditary). 

Definition. — Hydrocephalus  signifies  a  collection 
of  fluid  in  the  cavity  of  the  cranium.  The 
fluid  may  be  situated  between  the  dura  mater 
and  the  brain,  i.e.  external  or  subdural  hydro- 
cephalus ;  or  it  may  occupy  and  distend  the 
ventricles,  i.e.  internal  hydrocephalus. 

Hydrocephalus  may  be  acute  or  chronic,  and 
the  acute  or  chronic  variety  may  be  external  or 
internal.  The  common  form  is  chronic  and 
internal,  and  is  the  only  form  w'hich  needs 
a  detailed  description  here. 

Acute  Hydrocephalus. — This  variety,  whether 
external  or  internal,  is  the  result  of  inflamma- 
tion of  the  pia  mater ;  it  is  doubtful  if  an 
acute  hydrocephalus  occurs  under  any  other 
circumstances.  Tuberculous  meningitis  is  the 
chief  cause;  it  is  common  to  find  at  post-mortem 
examinations  of  those  dying  of  this  disease  a 
large  excess  of  fluid  in  the  subdural  space,  and 
perhaps  several  ounces  occupying  the  ventricles. 

Chronic  Hydrocephalus. — Chronic  external 
hydrocephalus  is  a  comparatively  rare  condition, 
and  is  usually  secondary  to  some  brain  lesion. 
Whenever  the  braiii,  or  a  portion  of  the  brain, 
undergoes  shrinkage,  a  collection  of  fluid  takes 
place  occupying  the  subdural  space  correspond- 
ing to  the  atrophied  part.  A  considerable 
amount  of  fluid  may  be  present  in  some  cases, 
as  for  instance  when  one-half  of  the  brain  has 
undergone  partial  atrophy.  A  collection  of 
fluid  may  also  be  present  in  the  subdural  space 
in  cases  of  chronic  or  pachymeningitis.  Sub- 
dural fluid  may  be  found  in  cases  of  internal 
hj'^drocephalus,  in  which  the  fluid  has  burst 
through  some  part  of  the  brain  and  drained 
into  the  subdural  space. 

Chronic  Internal  Hydrocephalus. — In  the 
common  and  important  form  of  hydrocephalus 
the  fluid  is  poured  out  into  and  gradually 
distends  the  lateral  ventricles ;  as  the  fluid 
increases  the  head  enlarges,  the  bones  of  the 
skull  open  out,  the  fontanelles  bulge ;  there 
may  be  mental  dulness  and  perhaps  rigidity  of 
the  limbs. 

Etiology.  —  Under  normal  conditions  the 
amount  of  cerebro-spinal  fluid  in  the  ventricles 
and  subarachnoid  space  is  small.  According  to 
Leonard  Hill  "  the  living  brain  with  its  circu- 
lating fluid  almost  entirely  fills  the  cranium, 
and  the  fluid  that  moistens  its  surfaces  is  little 
more  in  amount  than  the  synovial  fluid  in  a 
joint."  It  is  true  that,  post-mortem,  several 
ounces  of  fluid  will  drain  away  from  the  cranial 
cavity  and  spinal  canal  after  the  skull  has  been 
removed  and  the  dura  mater  incised,  but  it  is 
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probable  that  a  certain  amount  of  this  is  poured 
out  during  the  act  of  dying,  when  the  cerebral 
veins  and  sinuses  are  gorged  and  distended. 
During  life  under  normal  conditions  any  excess 
of  cerebro-spinal  fluid  secreted  in  the  lateral 
ventricles  drains  away  via  the  third  ventricle 
through  the  aqueduct  of  Sylvius  into  the  fourth 
ventricle,  and  thence  into  the  subarachnoid 
space  through  the  several  openings  in  the 
arachnoid  membrane  reflected  from  the  cere- 
bellum over  the  fourth  ventricle  (foramina  of 
Majendie  and  Luschka).  The  cerebro  -  spinal 
fluid  thus  making  its  escape  from  the  lateral 
ventricles  into  the  subarachnoid  space  is  ab- 
sorbed by  the  veins.  It  is  easy  to  understand 
if  the  "  way  out "  of  the  lateral  ventricles  be 
occluded,  fluid  will  be  ponded  up  in  the  ventricles, 
and  if  the  resistance  to  expansion  be  small,  the 
amount  of  fluid  will  gradually  increase  and 
dilate  the  ventricles.  A  posterior  basal  menin- 
gitis is  very  liable  to  produce  a  matting  of  the 
structures  in  the  neighbourhood  of  the  fourth 
ventricle,  and  consequently  occlusion  of  the 
foramina  of  Majendie  and  Luschka.  The  same 
result  will  follow  if  the  aquednct  of  Sylvius  be 
blocked  by  a  tumour,  as  pointed  out  by  Hilton. 
Another  mechanical  form  of  chronic  hydroce- 
phalus is  secondary  to  some  obstruction  of  the 
veins  of  Galen  by  a  tumour  of  the  cerebellum 
or  neighbourhocd.  The  tentorium  becomes 
stretched  and  the  straight  sinus  compressed. 
As  the  veins  of  Galen  drain  the  choroid  plexuses 
and  intra-ventricular  veins,  any  obstruction  to 
the  former  will  lead  to  an  excessive  pouring  out 
of  fluid  in  the  ventricles.  It  must  be  admitted, 
however,  that  the  greater  number  of  cases  of 
chronic  hydrocephalus,  especiall}'^  those  which 
are  congenital  or  which  are  first  noticed  during 
the  first  few  months  of  life,  are  not  the  result 
of  meningitis  or  tumour.  In  some  of  these 
cases  a  chronic  inflammation  (?  syphilitic)  of  the 
choroid  plexuses  has  apparently  taken  place, 
but  in  others  no  satisfactory  explanation  is 
forthcoming. 

From  the  above  considerations  we  may  divide 
the  cases  of  chronic  hydrocephalus  into  two 
groups :  the  larger  group  includes  the  cases 
which  in  the  present  state  of  our  knowledge  we 
call  prhiia.rjj,  and  which  are  either  congenital  or 
occur  during  the  first  months  of  life,  and  the 
secondary  cases  which  follow  a  cerebral  tumour 
or  meningitis,  and  which  may  arise  at  any  time 
of  life  and  occur  both  in  children  and  in  adults. 
The  symptoms  in  both  groups,  making  allowance 
for  age  and  the  other  lesions  present,  will  be 
very  much  the  same. 

Symptoms. — The  most  marked  and  distinctive 
symptom  of  chronic  hydrocephalus  is  progressive 
enlargetnent  of  the  head.  At  birth  the  cir- 
cumference of  the  normal  head  is  i-oughly  14  in., 
at  six  months  16i  in.,  at  a  year  old  18  in.,  at  two 
years  in.  In  well-marked  cases  of  hydro- 
cephalus the  circumference  may  be  increased  by 


2  or  3  in.,  and  in  extreme  cases  to  as  much  as 
8  or  10  in.  In  one  of  the  author's  cases  the 
head  measured  28  in.  in  an  infant  a  year  old. 
The  shape  of  the  head  is  globular,  the  cranium 
enlarging  in  the  transverse  more  in  proportion 
than  in  the  longitudinal  direction  ;  the  enlarged 
round  cranium  contrasts  markedly  with  the 
face,  the  forehead  and  occiput  strikingly  over- 
hang the  face  and  neck.  The  fontanelles  are 
widely  open  and  bulge  outward  ;  they  have  a 
tense,  elastic  feel  on  pressure  with  the  finger ; 
the  sutures  are  separated  perhaps  half  an  inch 
in  some  places.  The  scalp  and  skin  over  the 
forehead  are  stretched  and  shiny,  and  the 
superficial  veins  distended.  The  infant  is  un- 
able to  hold  up  its  head,  or  indeed  to  have 
much  control  over  its  movements ;  it  is  usually 
mentally  dull  and  takes  but  little  notice  of  its 
friends,  but  this  is  by  no  means  the  rule,  as  it  is 
often  surprising  to  note  that  a  hydrocephalic 
infant  with  an  excessively  large  head  will  smile 
and  show  signs  of  moderate  intelligence.  In 
the  worst  cases  the  infant's  health  suffers,  it 
gradually  wastes,  and  its  emaciated  body  con- 
trasts greatly  with  the  enormous  size  of  its 
head  ;  life  is  only  prolonged  a  few  months. 

In  other  cases  the  course  is  more  chronic, 
and  the  infant's  health  suffers  less ;  it  continues 
to  live  month  after  month,  and  in  some  cases 
year  after  year.  It  is  unable  to  sit  up  or 
support  its  head,  its  intelligence  is  poor,  though 
probably  able  to  understand  a  good  deal  of  what 
is  said  to  it  ;  the  limbs  become  weak,  especially 
the  legs,  the  deep  reflexes  are  exaggerated,  with 
a  tendency  to  spastic  rigidity.  In  the  most 
extreme  cases  which  live  to  be  a  few  years  old, 
the  eyes  are  pushed  forwards  and  downwards, 
there  is  divergent  squint,  and  difficulty  in  closing 
the  eyelids.  The  limbs  become  flexed  and  rigid, 
there  is  complete  amentia,  and  possibly  atrophy 
of  the  optic  nerves. 

In  a  few  cases  in  which  hydrocephalus  is  not 
extreme,  the  head  ceases  to  enlarge,  and  the 
skull  may  gradually  close  up.  The  child  learns 
in  time  to  walk  and  talk,  but  in  the  majority  of 
cases  the  intellect  never  fully  develops.  Such 
children  may  be  seen  when  a  few  years  of  age 
attending  as  the  outpatients  of  a  hospital,  with 
large  heads  and  uncertain  gait ;  or  they  may  be 
found  in  asylums  as  "  hj'drocephalic  idiots  "  ;  or 
they  drift  into  the  workhouse  as  they  are 
unable  to  earn  their  own  living. 

In  a  still  smaller  number  of  cases  complete 
recovery  appears  to  take  place.  The  head 
ceases  to  enlarge,  the  fontanelles  become  less 
bulging,  and  in  the  course  of  many  months  or 
longer  the  head  may  regain  its  nornud  pro- 
portions. Improvement  or  recovery  can  hardly 
be  expected  in  any  but  the  slighter  cases. 
Some  of  these  cases  are  the  subjects  of  con- 
genital syphilis. 

In  secondary  hydrocephalus  the  symptoms 
are  likely  to  be  mixed  up  with  those  of  the 
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primary  disease.  Thus  iu  the  posterior  basal 
meningitis  of  infants  and  children  there  will  be 
the  symptoms  of  meningitis,  retraction  of  the 
head,  etc.,  the  fontanelle — if  still  open — will  be 
tense  and  bulging,  the  skin  of  the  forehead  and 
scalp  tense,  and  the  circumference  of  the  head 
increases  in  size.  In  these  cases,  if  they  sur- 
vive, the  enlargement  of  the  head  is  seldom 
great ;  the  hydrocephalus  may  perhaps  be  due 
to  the  obliteration  of  the  foramina  of  Majendie 
and  Liischka,  or  possibly  to  an  intra-ventricular 
meningitis.  When  hydrocephalus  occurs  as  the 
result  of  some  obstruction  to  the  veins  of 
Galen,  it  is  mostly  at  an  age  when  the  fontanelles 
have  been  closed  and  the  sutures  more  or  less 
firmly  fixed  than  they  are  during  infancy.  In 
such  cases  the  head  will  necessarily  enlarge 
more  slowly,  and  never  reach  extreme  pro- 
portions, and  in  some  cases  there  will  be  no 
enlargement  at  all.  Perhaps  the  commonest 
cause  of  secondary  hydrocephalus  in  children  is 
a  tubercular  tumour  of  the  cerebellum.  As 
the  tumour-growth  proceeds  the  tentorium  is 
stretched,  the  straight  sinus  and  vena  Galeni 
are  obstructed,  and  fluid  gradually  accumulates 
in  the  lateral  ventricles.  In  the  more  severe 
oases  in  children  below  the  age  of  puberty  the 
head  may  slowly  enlarge,  and  the  parietal  and 
frontal  bones  separate,  but  this  takes  place 
probably  in  the  later  stages  when  the  growth  is 
of  large  size  and  the  child  bedridden.  In  the 
early  stages,  and  in  the  slighter  cases,  when 
there  is  no  enlargement  of  the  head,  the  diagnosis 
of  hydrocephalus  is  well-nigh  impossible  ;  in  any 
case  to  differentiate  between  symptoms  pro- 
duced by  the  hydrocephalus  and  those  produced 
by  a  tumour  of  the  cerebellum  is  very  difficult. 
A  collection  of  fluid  in  the  ventricles  will  be 
likely,  by  compressing  the  internal  capsule  and 
neighbouring  parts,  to  produce  paresis  of  the 
legs  with  exaggerated  knee  reflex.  Some  of  the 
symptoms  attributed  to  cerebellar  tumour,  such 
as  uncertain  and  staggering  gait,  may  be  really 
due  to  the  hydrocephalus  which  accompanies 
the  tumour,  and  not  immediately  to  the  tumour 
itself.  Hydrocephalus  may  be  secondary  to  a 
sarcomatous  tumour  of  the  choroid  plexus  or 
blockage  of  the  aqueduct  of  Sylvius  by  a  tumour 
or  clot  of  blood. 

In  certain  cases  in  older  children,  iu  which 
the  enlargement  of  the  head  is  slight  or  not 
marked,  chronic  hydrocephalus  has  been  found 
post-mortem,  when  death  has  occurred  from 
some  other  cause.  In  such  cases  the  course  has 
been  very  chronic  and  suggestive  of  a  slowly 
growing  cerebral  tumour,  as  there  may  be 
headache  or  more  or  less  weakness  of  the  limbs. 
On  the  other  hand,  vomiting  and  optic  neuritis 
would  be  in  favour  of  a  tumour  with  or  without 
hydrocephalus.  Optic  atrophy  does,  however, 
occur  in  some  cases  of  chronic  hydrocephalus 
apart  from  tumour.  In  these  cases  of  chronic 
hydrocephalus  the  causation  may  be  doubtful ; 
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possibly  they  may  have  suffered  from  congenital 
hydrocephalus  and  partially  recovered,  or 
they  may  be  secondary  to  some  slight  basal 
meningitis. 

In  rare  cases  an  escape  of  cerebro-spinal 
fluid  from  the  nose,  the  fluid  constantly  draining 
away — much  to  the  discomfort  of  the  patient — 
has  been  practically  the  only  symptom  of  chronic 
hydrocephalus. 

Morbid  Anatomy.  —  Normal  cerebro  -  spinal 
fluid  is  clear  and  colourless  as  water,  faintly 
alkaline,  and  of  sp.  gr.  about  1005.  It  gives  a 
slight  opalescence  with  heat  and  acetic  acid,  and 
often  a  slight  reduction  of  copper  oxide  when 
heated  with  Fehling's  solution.  The  proteid 
present  is  globulin,  not  albumin,  and  the  copper- 
reducing  substance  is  pyrocatechin,  not  sugar 
(Halliburton).  The  fluid  drawn  off  from  many 
cases  of  hydrocephalus  is  identical  with  normal 
cerebro-spinal  fluid ;  in  other  cases,  as  when  it 
is  the  result  of  meningitis  (posterior  basal),  the 
fluid  is  turpid  and  albuminous.  The  amount  of 
albumin  may  be  0'3  per  cent  (Esbach)  or  more, 
and  the  specific  gravity  1008.  The  amount  of 
fluid  present  may  vary  from  a  few  ounces  to 
many  pints.  The  changes  in  the  brain  con- 
sequent on  a  gradual  distension  of  the  ventricles 
will  obviously  be  a  compression  and  thinning 
of  the  brain  substance  which  surrounds  the 
ventricles.  In  extreme  cases  this  is  so  great 
that  the  roof  of  the  ventricles  appears  in  places 
like  a  cyst  with  thin  transparent  walls.  The 
fluid  may  burst  through  the  corpus  callosum  or 
cortex.  The  floor  of  the  ventricles  is  compressed 
and  consequently  flattened,  and  the  internal 
capsule  suffers  compression.  The  aqueduct  of 
Sylvius  may  be  dilated  and  large  enough  to 
admit  the  little  finger,  while  the  floor  of  the 
4th  ventricle  is  also  flattened  by  the  pressure  of 
the  fluid.  The  choroid  plexuses  are  usually 
normal  in  appearance,  but  a  chronic  inflammatory 
condition  has  been  observed.  The  frontal, 
parietal,  and  occipital  bones  may  be  separated 
widely  at  the  roof  of  the  skull. 

Diagnosis.  —  There  can  be  no  difficulty  in 
making  a  diagnosis  when  the  disease  commences 
before  the  head  has  closed  up.  The  gradual 
enlargement  of  the  skull,  the  bulging  fontan- 
elles, and  open  sutures  make  recognition  of  the 
hydrocephalus  easy.  The  most  likely  cases  to 
present  difficulty  are  those  of  rickety  children, 
who,  during  their  second  or  third  year,  have 
big  heads  with  small  bodies  and  limbs.  The 
rickety  skull  is  mostly  flat  on  the  top  and 
square  in  outline,  on  account  of  the  exaggerated 
frontal  and  parietal  eminences ;  the  superior 
fontanelle  may  be  open,  but  not  bulging,  and 
the  edges  of  the  bones  feel  thickened.  The 
sutures  are  closed ;  there  are  often  shallow 
grooves  corresponding  to  the  transverse  and 
longitudinal  fissures.  The  brain  in  these  cases 
is  frequently  larger  than  normal,  but  there  is  no 
hydrocephalus.    Diagnosis  is  necessarily  difficult 
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when  the  disease  commences  after  the  skull  has 
closed  up ;  gradual  enlargement  of  the  head 
with  opening  up  of  the  sutures  are  the  im- 
portant points.  Chronic  hydrocephalus  by 
itself,  or  in  association  with  a  cerebellar  or  other 
tumour,  and  without  enlargement  of  the  head, 
cannot  be  diagnosed  with  any  certainty.  Head- 
ache, paresis  of  limbs,  exaggerated  knee 
reflexes  would  probably  be  present,  but  it  is 
needless  to  say  these  symptoms  by  themselves 
would  not  be  distinctive. 

Prognosis. — This  is  always  grave,  whether  the 
disease  is  primary  or  secondary.  In  the 
majority  of  cases  which  arise  within  the  first 
few  months  the  disease  steadily  progresses,  and 
death  occurs  within  the  first  two  years  ;  in  a  few 
cases  life  is  prolonged  a  few  j'ears,  but  rarely 
beyond  the  sixth  or  seventh.  In  a  minority  of 
cases  the  enlargement  of  the  head  ceases,  the 
skull  closes  up,  but  the  head  remains  abnormally 
large.  In  a  very  small  number  of  cases 
complete  recovery  appears  to  take  place.  This 
can  only  be  expected  in  the  early  stages,  and 
when  the  hydrocephalus  is  slight  or  modei-ate  in 
degree. 

Complications.  —  Congenital  cases  of  hydro- 
cephakis  may  be  associated  with  other  and 
somewhat  similar  lesions  as  spina  bifida, 
meningocele,  and  encephalocele.  In  some 
instances  there  has  been  club-foot  or  hare-lip. 

Reference  has  already  been  made  to  a  leakage 
of  cerebro-spinal  fluid  from  the  cavity  of  the 
skull  through  the  cribriform  plate  of  the 
ethmoid  bone  into  the  nasal  cavity. 

Treatment.  —  In  all  cases  of  primary  hydro- 
cephalus, especially  in  those  cases  arising  during 
the  first  few  months  of  life,  no  time  should  be 
lost  in  commencing  antisyphilitic  treatment. 
The  prospect  of  cure  cannot  be  said  to  be 
very  brilliant,  but  a  certain  pi'oportion  of  these 
cases  are  syphilitic,  and  cures  have  been 
apparently  effected  by  mercury  and  iodides,  and 
it  is  at  least  worth  while  trying  if  they  are  of 
service,  especially  in  early  cases.  Half  a  grain 
to  a  grain  of  grey  powder  may  be  given  twice 
daily  with  one  to  two  grains  of  iodide  of 
potassium.  This  treatment  should  be  persevered 
in  for  many  months.  Apart  from  such  treat- 
ment it  cannot  be  said  that  drugs  are  of  much 
use,  and  medicinal  treatment  becomes  a  treat- 
ment of  symptoms. 

The  Surgical  Treatment  of  Hydrocephalus 
Surgery  has  chiefly  concerned  itself  with  the 
treatment  of  chronic  internal  hydrocephalus  or 
chronic  distension  of  the  lateral  ventricles,  and 
principally  with  those  cases  which  are  due  to 
some  cause  other  than  cerebral  tumour. 

Occasionally  need  for  surgical  measures 
arises  in  cases  which  may  be  considered  as 
examples  of  localised  external  hydrocephalus, 
where  a  collection  of  fluid  is  formed  in  some 
limited  space  either  between  the  dura  mater 


and  the  arachnoid  or  in  the  subarachnoid  space 
so-called.  Many  of  the  instances  of  localised 
external  hydrocephalus  should  rather  be  con- 
sidered as  examples  of  cysts  resulting  from 
blood  extravasations  or  as  passive  collections  of 
fluid  poured  out  to  replace  an  atrophied  or 
shrunken  brain.  Though  occasionally  such 
conditions  may  require  operative  treatment, 
they  hardly  come  within  the  scope  of  the  present 
article. 

Since  the  term  acute  hydrocephalus  has  been 
used  as  synonymous  with  acute  meningitis  due  to 
tuberculosis  or  other  conditions,  the  considera- 
tion of  its  treatment  by  operation  must  be 
briefly  undertaken  here,  before  the  question  of 
chronic  internal  hydrocephalus  with  which  we 
are  chiefly  concerned  is  dealt  with. 

Amte  Hydrocejjhalus. — If  the  evil  effect  of  an 
acute  meningitis,  whether  traumatic  or  simple 
or  tubercular,  was  due  entirely  to  pressure  by  a 
localised  collection  of  thin  fluid  which  could  be 
readily  drained  away,  its  treatment  by  operation 
would  be  comparatively  simple  and  probably 
satisfactory,  the  chief  difficulty  would  arise  in 
finding  the  position  of  the  fluid,  but  it  is  obvious 
that  other  factors  come  into  play,  the  fluid  is 
only  a  part  of  the  exudation,  which  may  be 
mainly  composed  of  lymph,  and  this  by  pressure 
upon  important  structures  may  render  futile  the 
attempt  to  give  relief  by  drainage.  Further, 
the  inflammation  may  have  involved  the  brain 
tissue  and  not  merely  the  surface  of  the 
meninges,  hence  drainage  in  many  cases  cannot 
be  expected  to  do  more  at  best  than  give  partial 
and  temporary  relief. 

If,  however,  it  is  determined  to  try  the  effect 
of  draining  oft"  the  fluid,  the  attempt  may  be 
made  either  by  trephining  or  puncturing  the 
skull  or  by  "  lumbar  puncture "  (Quincke, 
Centralblatt  fur  Chirurg.,  1892),  i.e.  tapping  the 
spinal  theca  in  the  interspace  between  the  third 
and  fourth  lumbar  vertebrte,  and  thus  either 
directly  or  indirectly  the  fluid  effusion  is  drawn 
off.  The  question  of  draining  for  a  longer  or 
shorter  period  must  be  decided  by  the  nature  of 
the  fluid  ]  if  this  is  sero-purulent  or  purulent  it 
would,  no  doubt,  be  wiser  to  make  provision  for 
drainage :  if  the  object  was  merely  to  relieve  a 
suddenly  increasing  intracranial  pressure,  the 
removal  of  a  certain  quantity  of  fluid  at  the 
time  would  possibly  be  sufficient.  If  the 
puncture  was  made  for  the  purpose  of  clearing 
up  a  doubt  as  to  the  tuberculous  nature  of  the 
disease  by  examination  of  the  fluid,  aspiration 
would  be  sufficient,  and  might  also  produce 
a  beneficial  effect  analogous  to  that  obtained 
by  removal  of  the  fluid  from  a  tuberculous 
peritoneal  cavity. 

For  the  performance  of  "  lumbar  puncture  " 
it  is  only  necessary  to  render  the  skin  and 
syringe  aseptic,  and  then  with  or  without  local 
or  general  anresthesia  to  pass  the  needle  between 
the  laminae  of  the  third  and  fourth  lumbar 
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spines  slightly  to  one  side  of  the  middle  line. 
The  patient  is  made  to  stoop  forwards,  or  the 
spine  is  fully  flexed  so  as  to  widen  the  space  as 
much  as  possible,  and  then  the  needle  is  passed 
gently  in.  If  it  enters  to  a  sufficient  depth 
and  fluid  is  drawn  oft",  it  will  be  known  that  the 
theca  has  been  tapped.  If  the  needle  impinges 
upon  bone,  its  direction  should  be  changed  so 
that  it  passes  below  the  edge  of  the  lamina  and 
enters  the  theca.  After  withdrawal  of  the 
needle  the  puncture  may  be  sealed  by  a  small 
collodium  or  celloidin  dressing. 

In  a  certain  number  of  cases  of  meningitis, 
whether  due  to  syphilis  or  tubercle  or  other 
cause,  the  ventricles  become  distended  either 
with  or  without  a  subdural  collection  of  fluid. 
Under  these  conditions  the  apertures  leading 
from  the  ventricles  to  the  sub-arachnoid  space 
may  be  closed.  A  good  many  cases  are  on 
record  where  an  operation  has  been  done  to 
drain  away  this  intra -ventricular  fluid  as  in 
chronic  hydrocephalus.  Thus  Parkin  {Lancet, 
1st  July  1893)  trephined  below  the  superior 
curved  line  of  the  occipital  on  the  right  side, 
opened  the  dura,  and  passed  a  bent  probe 
beneath  the  cerebellum,  thus  setting  free  the 
fluid,  which  may  be  drained  away  either  by  a 
small  tube,  or  better,  by  use  of  a  bundle  of 
horsehair.  Parkin  had  a  case  in  which  a  fatal 
result  followed  in  sixteen  hours.  Ord  and 
Waterhouse  {Lancet,  vol.  i.  1894,  p.  397)  record 
a  case  of  tuberculous  meningitis,  in  which  a 
very  similar  operation  was  successful,  and  the 
child,  which  was  five  years  old,  recovered  after 
seventeen  days'  drainage. 

A  paper  of  Morton's  {Brit.  Med.  Jour.,  8,  4, 
1893)  on  the  anatomy  and  method  of  reaching 
the  intra-ventricular  fluid  without  traversing  the 
brain  substance  may  also  be  consulted. 

Chr  'onic  Internal  Hydrocephalus.  —  The  sur- 
gical treatment  of  this  condition  may  be  limited 
to  an  attempt  to  check  or  even  diminish  the 
rate  of  secretion  of  the  fluid  by  pressure  applied 
to  the  head.  This  has  been  done  by  strapping 
the  head  circularly  with  plaister,  or  by  the 
application  of  an  elastic  bandage.  Though  such 
a  simple  and  obvious  measure  has  been  many 
times  attempted,  it  does  not  appear  that  any 
good  result  has  followed,  and  there  is  real 
danger  of  causing  sloughing  of  the  scalp  by 
compression  of  the  vessels  between  the  bandage 
and  the  unyielding  skull.  Another  method  of 
treatment  is  by  tapping  the  ventricle  through 
one  of  the  lateral  angles  of  the  anterior  fontan- 
els. The  middle  line  is  to  be  avoided  on 
account  of  the  presence  of  the  superior  longi- 
tudinal sinus.  The  tapping  may  be  done  with 
a  fine  hollow  needle,  a  small  trocar,  or  an 
aspirator,  and  after  a  certain  amount  of  fluid 
has  been  drawn  off,  the  opening  may  be  sealed, 
or  drainage  for  a  time  may  be  provided  for  by 
leaving  in  a  capillary  tube.  For  this  purpose 
Southey's  trocars  have  been  employed.  With 


this  method  of  puncture  may  be  combined  the 
use  of  pressure  to  try  to  prevent  reaccumulation 
of  the  fluid.  Hern  {Brit.  Med.  Jour.,  11th  Nov. 
1893)  records  six  cases  of  repeated  tapping,  with 
improvement  in  five.  A  further  step  consists 
in  the  attempt  to  check  intra-ventricular 
secretion  by  the  injection  of  iodine  or  other 
irritating  fluid. 

Prof.  Keen  suggested  making  a  trephine 
opening  \^  inch  above  and  behind  the  external 
auditory  meatus,  and  then  puncturing  the  brain 
with  a  needle  directed  towards  a  point  2J 
inches  above  the  opposite  meatus.  The  ventri- 
cular cavity  was  reached  at  a  depth  of  about  If 
inch.  In  a  case  in  which  this  operation  was 
done,  a  small  horsehair  drain  was  kept  in  the 
ventricle  for  fourteen  days,  and  then  a  drainage- 
tube  was  substituted.  Twenty-eight  days  later 
a  similar  operation  was  performed  on  the  other 
side,  and  a  tube  passed  into  the  ventricle.  The 
child  died  on  the  forty-fifth  day.  Two  other 
cases  died  four  days  and  four  hours  respectively 
after  operation.  The  first  case  was  one  of 
cerebellar  tumour  {vide  Jacobson,  Oper-ations  of 
Surgery,  from  whom  the  above  is  taken). 

It  is  obvious  that  the  measurements  given 
above  are  only  very  vague  guides,  inasmuch  as 
they  appear  to  refer  to  adult  heads  or  those  in 
which  the  ventricles  are  not  dilated.  It  is  clear 
that  in  a  dilated  ventricle  with  a  thinned  brain 
the  depth  from  the  surface  could  be  nothing  like 
If  inch.  It  should  also  be  noted  that  in  a  case 
in  which  the  hydrocephalus  was  a  mere  secondary 
effect  of  a  cerebellar  tumour  no  good  result 
could  be  expected. 

Mayo  Robson  {Brit.  Med.  Jour.,  1890,  vol.  ii.) 
trephined  and  punctured  the  ventricle  in  a  case 
supposed  to  be  one  of  basal  meningitis  resulting 
from  ear  disease.  After  failing  to  find  pus  he 
withdrew  from  the  ventricle  ovj.  of  clear  fluid. 
The  puncture  was  made  in  the  posterior  ex- 
tremity of  the  second  frontal  convolution.  No 
drainage  was  used.  The  child  recovered.  This 
case,  again,  can  hardly  be  taken  as  a  guide  to 
the  treatment  of  ordinary  cases  of  chronic 
hydrocephalus.  Mr.  Robson  points  out  that 
mere  leakage  or  drainage  away  of  cerebro- 
spinal fluid  is  not  necessarily  fatal,  a  fact  well 
established  by  the  records  of  cases  of  fractured 
skull,  with  laceration  of  brain  involving  the 
ventricle.  He  gives  Prof.  Eraser's  directions  for 
reaching  the  different  cornua,  though  these  are 
perhaps  hardly  necessary,  since  in  any  case 
likely  to  call  for  treatment  a  puncture  through 
the  cortex  at  any  point  of  the  upper  part  of  the 
hemisphere  would  reach  the  dilated  ventricle. 
Care  will,  of  course,  be  taken  to  avoid  the  motor 
area.  Robson  records  another  case  of  ordinary 
hydrocephalus  in  which  he  operated,  but  the 
drainage-tube  slipped  out  and  the  child  died. 

Bruce  Clarke,  in  the  discussion  on  Robson's 
paper,  mentions  a  case  of  chronic  meningitis 
with    subdural    collection   of    fluid  (external 
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hydrocephalus)  which  he  drained.  The  patient 
died  in  four  days.  Kendal  Franks  tapped  a 
ventricle  with  temporary  improvement,  but 
death  occurred  in  four  days,  which  seems  about 
the  usual  time.  In  this  case  the  ventricle,  after 
death,  contained  but  little  fluid,  but  there  was 
a  purulent  basal  tubercular  meningitis.  Wheel- 
house  had  a  similar  experience. 

Jacobson,  to  whom  we  owe  several  of  these 
references,  quotes  a  case  of  Broca's,  in  which 
drainage  appears  to  have  been  successful  up  to 
the  fiftieth  day,  when  the  wound  was  healed  and 
the  child  discharged. 

The  operation  of  Parkin  already  described 
was  performed  on  a  child  of  eleven  months  with 
chronic  hydrocephalus.  The  child  was  becoming 
comatose,  but  after  eighteen  days'  drainage 
recovered  and  became  more  intelligent  than  it 
had  been  before  the  onset  of  the  acute  symptoms. 
The  plan  would  apparently  be  applicable  to  cases 
in  which  the  foramen  of  Majendie  was  closde  by 
adhesions. 

Sutherland  and  Watson  Cheyne  {Clin.  Soc. 
Transactions,  vol.  xxxi.)  devised  and  carried  out 
a  plan  of  draining  the  ventricles  into  the 
subdural  space.  An  opening  was  made  in  the 
left  lateral  angle  of  the  anterior  fontanelle  (the 
child  was  six  months  old),  and  a  bundle  of  fine 
catgut  tied  together  at  one  end  was  passed  into 
the  subdural  space,  the  other  end  of  the  bundle 
was  by  means  of  sinus  forceps  carried  into  the 
lateral  ventricle,  and  the  wound  closed.  The 
size  of  the  head  diminished  steadily,  and  for  a 
time  the  child  did  well,  but  a  convulsion  came 
on  after  the  first  month,  and  after  nine  weeks  it 
began  to  go  downhill,  and  died  three  months 
after  operation,  with  I'apid  wasting,  screaming, 
and  opisthotonos.  The  shrinkage  in  size  of  the 
head  was  remarkable,  and  good  drainage  had 
been  apparently  established.  The  principle  of 
the  operation  in  establishing  drainage  and 
preventing  intraventricular  pressure  is  good, 
and  the  operation  is  apparently  very  simple. 
The  length  of  drain  should  be  only  sufficient  to 
project  \  inch  into  the  ventricle.  The  child 
was  syphilitic,  but  the  plan,  though  not 
ultimately  successful,  is  more  promising  than 
the  other  methods  devised,  except,  perhaps, 
that  of  Parkin.  In  this  case,  as  in  so  many 
other  operations,  craniectomy,  simple  tapping, 
and  so  on,  the  temperature  rose  high  at  first, 
nearly  to  106°,  but  subsided  gradually,  and  was 
clearly  not  due  to  septicity. 

Starr  (Brain  Surgery)  records  some  other 
cases  of  operation  for  hydrocephalus.  In  1898, 
Bruce  and  Stiles  (Brit.  Med.  Jour.,  29th  Jan. 
1898)  treated  a  congenital  syphilitic  child  of 
thirteen  years  suff'ering  from  basal  meningitis 
and  severe  and  increasing  symptoms  of  intra- 
cranial pressure  by  an  operation  like  that  of 
Parkin's,  except  that  the  opening  was  made  in 
the  middle  line,  and  included  the  margin  of  the 
foramen  magnum.    On  separating  the  amygdala 


a  large  quantity  of  fluid  escaped  and  continued 
to  drain  away.  The  child  improved,  but  died 
after  fifteen  days  of  hyperpyrexia,  possibly  the 
result  of  renal  disease. 

On  the  whole  it  is  probably  best,  in  any  case 
with  progressive  symptoms,  to  try  either 
Cheyne's  or  Parkin's  method. 

Hydrochloric  Acid.  See  also  Diges- 
tion AND  Metabolism  (Gastric,  Secretion) ;  In- 
digestion (Acidity) ;  CEsophagus  (Inflammation, 
Causes) ;  Physiology,  Food  and  Digestion 
(Gastric) ;  Stomach  and  Duodenum,  Diseases 
OF  (Gastritis)  ;  Toxicology  (Inorganic  Poisons, 
Corrosives).  Acidum  Hydrochloricum.  HCl.  A 
clear  colourless  fuming  liquid,  obtained  by 
dissolving  in  water  the  fumes  produced  by  the 
action  of  sulphuric  acid  on  sodium  chloride. 
Contains  31-79  per  cent  of  hydrogen  chloride. 
Preparations — 1.  Acidum  Hydrochloricum 
Dilutum  (contains  10'58  per  cent  of  hydrogen 
chloride).  Dose — 5-20  m.  2.  Acidum  Nitro- 
hydrochloricum  Dilutum.  Nitric  acid,  3 ; 
hydrochloric  acid,  4  ;  distilled  water,  25.  Dose — 
5-20  m. 

Pure  hydrochloric  acid  has  a  caustic  action 
when  applied  to  skin  or  mucous  membrane,  but 
as  it  is  the  weakest  of  the  mineral  acids  it  is 
hardly  ever  employed  as  an  escharotic.  In  very 
dilute  solutions  it  may  be  used  as  a  refrigerant 
lotion  in  febrile  conditions.  Internally  the 
dilute  forms  are  prescribed  for  their  action  on 
primary  digestion.  They  stimulate  the  flow  of 
saliva  and  are  also  said  to  increase  the  amount 
of  bile.  Their  effect  on  the  secretion  of  hydro- 
chloric acid  in  the  stomach  depends  on  whether 
they  are  given  before  or  after  a  meal.  When 
the  stomach  is  empty  they  are  said  to  diminish 
the  formation  of  hydrochloric  acid  and  are 
therefore  indicated  in  dyspepsias  associated  with 
acid  eructations  and  heartburn.  Given  after  a 
meal  they  simply  augment  the  acidity  of  the 
gastric  contents  and  are  given  where  dyspepsia 
is  due  to  deficient  secretion.  Small  doses  are 
recommended  in  typhoid  and  other  febrile  con- 
ditions, the  natural  secretion  of  acid  being 
defective  when  the  temperature  is  raised. 

HydrocirSOCeie. — A  combination  of 
hydrocele  with  varicocele. 

Hydrocyanic  Acid.  See  also  Breath 
(Odour  of) ;  Toxicology  (Cyanogen  Com- 
pounds). Prussic  Acid.  Acidum  Ilydrocyani- 
cum  Dilutum,  containing  2  per  cent  by  weight 
of  hydrogen  cyanide,  is  the  official  form.  It  is 
a  colourless,  volatile,  unstable  liquid  with  an 
almond-like  odour.  Dose — 2-6  m.  Preparation 
— Tinctura  Chloroformi  et  Morphiufe  Composita, 
an  imitation  of  chlorodyne,  each  10  m.  contain- 
ing ^  m.  of  dilute  hydrocyanic  acid.  Dose — 
5-15  m.  Hydrocyanic  Acid  is  also  contained  in 
Aqua  Laurocerasi  and  in  oil  of  bitter  almonds. 

Hydrocyanic  acid  is  useful  locally  as  a  sedative 
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to  allay  itching  in  such  conditions  as  pruritus 
ani  or  vulvse,  for  which  purposes  a  2  or  3  per 
cent  solution  will  be  found  sufHcient.  It  must 
not  be  applied  if  the  skin  is  at  all  broken,  as 
there  is  danger  of  poisoning  from  absorption. 
Internally  it  is  given  to  relieve  gastric  pain  and 
vomiting,  especially  when  these  are  of  purely 
nervous  origin.  It  is  frequently  of  great  value 
in  the  treatment  of  irritable  tickling  cough, 
either  alone  or  as  an  ingredient  of  a  cough 
mixture. 

Hydrocystoma.  See  Skin,  Diseases 
OP  Sweat  and  Sebaceous  Glands  {Sweat  Glands, 
Hydrocystoma). 

Hydroformant  Lamp.— A  means 

of  disinfection  by  fumigation,  in  which  para- 
formaldehyde tablets  are  volatilised  by  the  steam 
from  boiling  water  in  the  lamp. 

H  yd  rogfe  n    Pe  rox  i  d  e.  —  H2O2.  Is 

used  in  medicine  as  an  aqueous  solution.  Liquor 
Hydrogenii  Peroxidi,  which  should  yield  ten 
times  its  volume  of  oxygen.  It  is  a  colourless, 
odourless  liquid  with  a  slightly  acid  taste.  Dose 
-i-23. 

It  has  been  recommended  for  the  treatment 
of  diabetes,  epilepsy,  ursemia,  dyspepsia,  and 
many  other  diseases  ;  but  there  are  no  proofs  of 
its  efficacy  in  such  conditions,  and  it  probably  is 
of  no  value  in  internal  medication.  For  external 
use  its  action  depends  entirely  on  the  oxygen 
given  off  when  it  comes  in  contact  with  any 
purulent  material.  It  is  used  in  ulcerative 
stomatitis,  in  tonsillitis,  and  in  diphtheria.  It 
is  also  a  valuable  preparation  for  cleansing 
ulcers  and  malignant  growths.  It  is  an  excellent 
disinfectant  and  deodorant  for  injection  into  foul 
abscess  cavities,  but  when  used  for  this  purpose 
care  must  be  exercised  that  there  is  a  free  exit 
for  the  effervescing  material  that  is  given  off. 
A  plaster-of-Paris  casing  is  softened  and  cuts 
easily  after  the  application  of  peroxide  of 
hydrogen,  but  acetic  acid  is  equally  good  for 
this  purpose  and  much  less  expensive.  The 
pain  accompanying  the  removal  of  strips  of 
adhesive  plaster  is  lessened  by  the  application  of 
peroxide.  It  has  also  been  said  to  relieve  the 
pain  caused  by  wasps'  stings.  It  is  the  active 
ingredient  of  the  disinfectant  fluid  known  as 
"  Sanitas." 

Hydrogen  Test.  See  Abdomen,  In- 
juries OF  {Diagnosis  of  Intestinal  Perforation) ; 
Bladder,  Injuries  of  {Rupture,  Diagnosis  of). 

Hydrometra. — The  distension  of  the 
uterine  cavity  with  a  watery  fluid. 

H  y  d  ro  m  y  e  I  i  a.  — D  natation  of  the  central 
canal  of  the  spinal  cord  with  fluid ;  sometimes 
used  as  a  synonym  of  syringomyelia  and  even  of 
spina  bifida.  See  Spinal  Cord,  Medical  {Ana- 
tomical Considerations,  Central  Canal) ;  Spinal 


Cord,  Medical  {Spina  Bifida) ;  Syringomyelia 
{Pathological  Anatomy). 

Hydromyringaor  Hydromyrinx. 

— Dropsy  of  the  tympanum.  See  Ear,  Examina- 
tion OF  {Tympanum,  Fluid  in). 

Hydronephrosis.  See  Abdominal 
Aneurysm  {Pressure  Symptoms) ;  Ascites  {Dia- 
gnosis); Circumcision  {Phymosis,  Complications); 
Kidney,  Surgical  Affections  op  {Hydro- 
nephrosis) ;  Prostate  Gland  {Pressure  Symp- 
toms) ;  Urethra,  Diseases  op  {Stricture,  Sequela); 
Uterus,  Non-Malignant  Tumours  op  {Fibroids, 
Pressure  Pestdts). 
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See  also  Balneology  {Action  and.  Kinds  of 
Baths) ;  Mineral  Waters  {Baths). 

Hydropathy,  or  treatment  by  water,  is  a  most 
patent  method  either  for  good  or  ill.  It  covers 
an  enormous  amount  of  ground  ;  the  uses  of 
water — hot,  cold,  and  frozen — internally  and 
externally,  by  the  aid  of  various  mechanical 
methods,  and  in  both  acute  and  chronic  disease. 
The  drinking  of  water  is  absolutely  necessary ; 
without  it  life  would  be  impossible.  The  human 
body  contains  about  59  per  cent  of  water ;  there 
is  a  constant  loss  going  on  through  the  agency 
of  respiration  and  the  various  secretions  which 
must  be  made  good.  The  internal  functions  of 
tissue  change  and  the  expulsion  of  waste  products 
depend  largely  upon  water. 

The  drinking  of  cold  water  lowers  for  the  time 
the  temperature  as  taken  in  the  axilla  or  rectum, 
reduces  the  frequency  of  the  pulse,  but  increases 
its  tension.  These  effects  vary  according  to  the 
quantity  of  water  taken  and  the  rapidity  with 
which  it  is  swallowed ;  the  greater  the  quantity 
and  the  more  quickly  it  is  drunk  the  greater 
the  result. 

The  effect  upon  the  pulse-rate  is  probably  due 
to  stimulation  of  the  terminal  branches  of  the 
vagus  in  the  stomach,  upon  the  tendency  to 
stimulation  of  the  vaso-motor  centre. 

When  drunk  warm  it  causes  diminished 
tension  and  a  slight  increase  of  pulse-rate,  due, 
it  has  been  thought,  to  nausea,  causing  a  lower- 
ing of  tone  in  the  nerve-centres. 

Hot-water  drinking  (110°  to  115°  F.)  seems  to 
exert  much  the  same  influence  on  pulse-rate  and 
tension  as  cold  water,  but  slightly  raises  the 
general  temperature  of  the  body. 

The  drinking  of  hot  water  is  indicated  when 
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it  is  desired  to  stimulate  the  stomach  to  increased 
action  and  to  wash  out  the  system  generally.  It 
is  more  diffusible  than  cold  water,  and  does  not 
depress  either  by  lowering  temperature  or  by 
using  vital  force  for  the  purpose  of  reheating 
the  organism. 

Cold-water  drinking  sometimes  stimulates  the 
lower  portions  of  the  alimentary  canal.  Many 
invalids,  with  failure  of  digestive  power,  find 
that  warm  water  taken  with  or  just  after  food 
is  less  depressing  than  cold  water. 

For  the  purpose  of  washing  out  the  system, 
aiding  the  removal  of  tissue  waste  and  the 
escape  of  the  various  toxines,  water  should  be 
taken  in  the  early  morning,  the  next  best  time 
being  one  hour  before  the  mid-day  or  evening- 
meals.  Some  gouty  patients  find  a  tumblerful 
of  hot  water  at  bed-time  of  great  service. 

The  dosage  of  water  varies.  Women,  who  as 
a  rule  take  too  little  fliiid,  except  with  food, 
have  to  commence  with  from  four  to  six  ounces. 
The  subjects  of  gastric  atony  have  also  to  take 
small  doses  at  first.  In  other  cases,  especially 
in  the  gouty,  a  pint  of  hot  water  may  be  taken 
every  morning  fasting,  the  drinking  being  spread 
over  ten  or  fifteen  minutes.  Nausea  is  some- 
times produced  by  drinking  hot  water.  This 
may  be  got  over  by  making  the  water  hotter,  or 
by  adding  a  dessertspoonful  of  fresh  lemon  juice 
to  each  pint.  This  addition  as  a  rule  suits  the 
gouty  and  dyspeptic — recent  researches  showing 
that  it  checks  the  formation  of  duodenal  fer- 
ments and  toxines. 

It  has  been  alleged  that  the  drinking  of  large 
quantities  of  water  dilutes  the  blood  unduly,  but 
expert  evidence  is  against  this  view,  and  shows 
that  part  of  the  excess  of  water  quickly  passes 
though  the  kidneys,  the  rest  going  to  dilute  the 
various  fluids  in  the  tissues.  It  is  probable, 
however,  that  in  marked  gastric  atony  the  fluid 
does  not  leave  the  stomach  as  quickly  as  it 
should,  and  so  aggravates  the  morbid  condition. 
Water-drinking  causes  marked  diuresis,  and 
urea,  chlorides  and  phosphates  are  passed  in 
increased  quantities ;  the  flow  of  the  saliva, 
pancreatic  fluid,  and  bile  is  augmented. 

External  Uses  of  Water.  —  The  physio- 
logical effects  are  very  fully  treated  of  in  the 
article  "Balneology,"  vol.  i.  p.  341,  and  the 
special  effects  of  baths  given  in  water  containing 
various  salts  and  gases  are  also  dealt  with  in  the 
same  article. 

The  hot  bath,  96°  to  110°,  causes  an  increased 
flow  of  blood  to  the  skin,  the  pulse  is  quickened, 
as  is  also  the  respiration.  The  skin  becomes 
red  and  perspiration  follows. 

The  tef)id  bath,  84°  to  94°,  has  a  calmative 
effect,  and  does  not  excite  either  the  nervous 
system  or  the  circulation. 

The  cold  bath,  50'  to  60°,  at  first  causes  loss 
of  supei-ficial  temperature,  increased  capillary 
contraction,  and  an  action  on  the  central  nervous 
.system  through  its  peripheral  branches.  Then 


reaction  takes  place,  followed  by  redness  of  skin, 
increase  of  temperature,  and  a  certain  amount 
of  nervous  excitement. 

The  effects  of  all  these  baths  depend  upon  the 
length  of  immersion. 

Average  duration  : — hot  bath,  8  to  10  minutes ; 
tepid  bath,  10  to  60  minutes ;  cold  bath,  3  to  10 
minutes. 

Longer  immersions  in  either  hot  or  cold  baths 
are  often  followed  by  marked  depression. 

Hydropathic  baths  and  methods  consist  of 
thermal  and  mechanical  measures  which  stimu- 
late the  whole  body  or  parts  thereof.  These 
give  rise  to — 

(1)  Raising  or  lowering  of  temperature. 

(2)  Improved  circulation  through  the  peri- 

pheral vessels,  lymph  spaces  and 
channels,  and  increased  elimination  of 
toxines. 

(3)  More  efficient  oxidation. 

(4)  Improvement   in    general  vascular  and 

nervous  tone. 

Hydropathic  Methods. — The  chief  measures 
employed  are  the  following  : — 

The  Shower  J^ath.—Tem-p.  100°  to  60°  or  50°. 
Duration,  one  to  two  minutes. 

The  Needlehath  or  douche  en  cercle.  —  This 
consists  of  two  curved  horizontal  pipes  connected 
by  a  number  of  smaller  vertical  pipes.  These 
vertical  pipes  are  perforated  with  small  apertures 
at  intervals  of  an  inch  and  a  half,  the  result 
being  that  many  forcible  jets  of  water  impinge 
simultaneously  upon  practically  the  whole  body 
surface.  Temp.  100°  to  60°  or  50°.  Duration, 
one  to  three  minutes. 

Douches.- — ((f  )  Ascending. — The  jDatient  sitting 
on  a  seat,  like  that  of  a  water-closet,  water  is 
delivered  vertically  upwards  through  a  |-inch 
nozzle,  or  through  a  small  rose,  so  as  to  impinge 
upon  or  even  enter  the  fundament.  Temp.  100° 
to  60°  or  50°.    Duration,  half  to  two  minutes. 

{l>)  Descending. — A  stream  of  water  from  a 
1  i-inch  pipe  is  poured  from  above.  The  patient 
stands  under  this,  moving  slightly  backwards 
and  forwards  to  allow  the  water  to  pass  down 
back  and  front  of  body.  Temperature  and 
duration  as  last  bath. 

(c)  Spinal. — A  stream  of  water  directed  from 
1^-inch  pipe  and  played  up  and  down  the  spine. 
Temperature  and  duration  as  last. 

{d)  Scottish. — Alternate  jets  of  water  at  tem- 
perature 100°  and  50°,  played  upon  the  spine, 
changing  six  times  in  the  minute.  Duration, 
half  to  two  minutes. 

(e)  Aix  Douche. — A  combination  of  hot  douche 
with  massage.  The  patient  sits  on  a  short- 
backed  wooden  chair,  the  feet  being  covered 
with  hot  water,  and  a  fixed  spray  at  98°  plays 
upon  the  back  and  shoulders.  Meanwhile  the 
masseur,  directing  a  stream  of  water  from  an 
open  hose-pipe  upon  the  part,  rapidly  manipu- 
lates the  front  of  the  body  and  afterwards  the 
back.    The  proceeding  may  be  varied  by  a 
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second  attendant  simultaneously  treating  the 
back.  At  the  end  of  the  bath  the  patient 
stands  at  the  extreme  end  of  the  room  grasping 
a  bar,  and  a  strong  pressure  douche  is  played 
over  the  body  in  the  direction  of  the  lymph 
stream,  following  the  course  of  the  lymphatic 
vessels.  A  valuable  modification,  very  useful 
in  many  cases,  is  to  let  the  patient  lie  in  a 
shallow  elevated  bath,  and  the  attendant  giving 
the  massage  under  the  douche,  finishing  with 
the  final  douching  as  mentioned  above. 

(/)  Underwater  Douche. — An  invaluable  aid 
to  treatment,  especially  that  by  natural  mineral 
water  baths.  While  the  patient  is  sitting  in 
the  bath  a  pipe  with  a  |-inch  nozzle  is  placed  in 
the  bath,  and  water  under  pressure  at  a  tem- 
perature of  from  96°  to  110°  is  applied  to  the 
affected  parts,  the  force  being  graduated  by 
keeping  a  cushion  of  water  between  the  end  of 
the  nozzle  and  the  part  douched. 

Packs. — {a)  Hot — general  or  local.  A  thick 
blanket  is  folded  and  rolled  up  in  bottle  form. 
Boiling  water  is  poured  through  the  two  ends  in 
turn  :  it  is  covered  with  a  large  hot  towel,  and 
as  much  superfluous  moisture  as  possible  wrung 
out.  It  is  then  spread  out  on  the  top  of  two 
large  dry  blankets  spread  on  the  bed ;  on  a 
spare  one,  if  the  patient  is  confined  to  bed. 
The  patient,  divested  of  clothing,  is  placed  on 
the  hot  wet  blanket  and  rapidly  covered  up  by 
this  and  the  dry  ones.  Hot  water  tins  should 
be  placed  outside  the  blankets  and  to  the  feet, 
and  cold  water  cloths  to  the  head.  The  opera- 
tion should  be  done  quickly,  so  that  the  wet 
blanket  does  not  lose  heat.  Duration,  30  to  60 
minutes. 

{h)  Cold. — Two  large  thick  towels  are  wrung 
out  of  tepid  or  cold  water.  The  patient  is  laid 
on  one  and  covered  by  the  other,  and  a  single 
blanket  is  lightly  placed  over  all.  Every  ten 
or  fifteen  minutes  the  upper  towel  should  be 
replaced  by  one  wrung  out  of  cold  water ;  the 
lower  one  may  be  changed  every  hour,  if 
required.  Duration,  from  30  minutes  to  two 
hours. 

(c)  Mustard. — Mustard  bran  is  mixed  into  a 
thin  paste  with  boiling  water.  It  is  spread  on 
nmslin  rag  and  covered  by  a  piece  of  the  same. 
It  is  then  placed  over  the  afl^ected  part  and 
kept  on  for  10  to  20  minutes,  covered  by  a 
flannel  bandage. 

Compress :  hot  or  cold. — A  piece  of  thick 
Turkish  towelling  is  wrung  out  of  hot  or  cold 
water  and  applied  to  the  affected  part.  It  is 
then  covered  by  flannel,  outside  which  a  piece 
of  Mackintosh  sheeting  is  applied.  Duration, 
20  to  30  minutes. 

HoT-AiR  Applications. — (a)  Turkish  Bath. — 
Fully  described  in  article  "  Balneology,"  vol.  i. 
p.  349.  Temperature,  115°  to  200°.  Duration, 
20  to  60  minutes. 

{b)  The  Hot- Air  Box. — The  patient  sits  in 
this  with  head  protruding,  the  feet  being  placed 


in  hot  water  and  a  cold  towel  applied  to  the 
head.  Temperature,  108°  to  120".  Duration, 
8  to  12  minutes. 

(c)  Hot-air  bath  given  in  bed,  patient  covered 
by  wicker  cage ;  lamp  out  of  bed  and  heat 
conducted  through  metal  tube.  Duration,  15 
minutes  to  two  hours  or  more. 

{d)  Local  hot  dry  air  applications  : — 

(1)  In  box  as  before  described  through  holes 
cut  for  insertion  of  hands  or  feet. 

(2)  "Greville"  Method.— The  limbs  placed 
in  cylinders  heated  by  electricity.  Tem- 
perature, 180°  to  450°,  or  as  much  as 
can  be  borne.  Duration,  30  to  80 
minutes. 

(3)  "Dowsing"  Method. — The  electric  lamp 
bath  with  reflectors.  Temperatui-e  and 
dviration  as  above. 

(4)  "Tallerman"  Method.— The  limb  placed 
in  a  copper  cylinder  heated  by  a  large 
number  of  gas  jets.  Temperature,  110° 
to  250°  or  more.    Duration  as  above. 

The  whole  body  as  well  as  individual  limbs  may 
be  treated  by  the  "Greville"  and  "Dowsing" 
methods. 

Vapour  Applications  : — 
(a)  Russian  Bath. — A  chamber  heated  by 
steam  to  a  temperature  of  110°  to  120". 
Duration,  10  to  20  minutes. 
(6)  Vapour  Box  Bath. — Temperature,  108°  to 

120°.    Duration,  8  to  15  minutes, 
(c)  Local   Vapour   Baths.  —  Hands   or  feet 
placed  in  box  through  holes  cut  for 
purpose.     Temperature,  110°  to  120°. 
Duration,  5  to  20  minutes. 
Sitz-baths. — Patient  sits  in  special  bath,  the 
water  just  covering  the  groin.    The  back  and 
shoulders  should  be  covered  by  a  blanket,  and 
the  feet  should  also  be  wrapped  up.    May  be 
given  hot,  tepid,  or  cold.    Duration,  2  to  10 
minutes. 

Hydropathy  is  of  service  in  both  acute  and 
chronic  disease. 

Acute  Diseases. — Acute  Rheimnatisin. — A  hot 
blanket  pack,  as  before  described,  is  often  most 
useful.    May  be  repeated  twice  daily  if  required. 

Rheumatic  Hyperpyrexia. — These  cases  are  so 
quickly  fatal  that  rapid  and  energetic  methods 
are  called  for.  The  writer  is  strongly  in  favour 
of  the  immediate  use  of  the  cold  bath,  and 
believes  that  in  many  cases  the  time  wasted  in 
cold  sponging  or  cold  packing  has  determined  a 
fatal  issue. 

Whenever  the  temperature  in  acute  rheuma- 
tism touches  105°  the  patient  should  be  carefully 
lifted  in  a  sheet  by  five  persons — one  at  each 
cornel",  the  fifth  supporting  the  head.  A  bath 
should  be  placed  close  to  the  bed,  and  should 
contain  from  18  inches  to  2  feet  of  water  at  92°. 
This  should  be  cooled  down  by  the  addition  of 
ice  or  cold  water  to  72°,  and  the  patient  kept 
in  till  the  temperature  falls  below  100°.  Ice 
should  be  applied  to  the  head  during  the  bath. 
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Careful  attention  must  be  paid  to  the  condition 
of  the  heart,  which  will,  of  course,  govern  the 
duration  of  the  bath  :  this  is  usually  10  to  30 
minutes.  The  patient  must  be  carefully  lifted 
in  the  sheet  and  replaced  in  bed  on  a  hot 
blanket,  with  a  hot  water  bottle  to  the  feet. 
After  a  short  time  both  sheet  and  blanket  may 
be  drawn  away. 

The  bath  should  be  repeated  as  often  as  the 
temperature  reaches  105°. 

The  writer  has  known  as  many  as  eight  baths 
given  in  twenty-four  hours  with  recovery  of 
patient. 

Enteric  Fever. — Various  opinions  are  held  by 
competent  authorities  as  to  the  respective  value 
of  cold  baths,  cooling  packs,  cooling  towels,  and 
cold  sponging  in  this  disease  ;  but  nearly  all  are 
in  agreement  as  to  the  benefit  derived  from  one 
or  other  of  these  methods. 

The  advocates  of  the  routine  bath  treatment 
say  that  whenever  the  temperature  rises  above 
103°  the  patient  should  be  immersed  in  a  bath 
at  90°,  cooled  down  to  70°  or  even  60°.  Period 
of  immersion,  10  to  20  minutes;  the  method  of 
administration  being  as  before  described.  The 
objection  to  this  treatment  is  that  it  needs  to 
be  given  with  the  greatest  skill  and  care,  as, 
when  bowel  complications  are  present,  much 
damage  may  be  done  by  injudicious  movement, 
and  preference  is  often  given  to  the  following- 
methods  : — 

Cold  pack,  as  before  described.  This  method 
may  be  continued  until  the  temperature  falls 
below  100°. 

Cooling  Towels. — Pieces  of  thick  Turkish 
towelling,  2  feet  by  1  foot,  are  wrung  out  of 
tepid  water  and  applied  from  the  top  of  the 
chest  to  lower  part  of  abdomen,  across  the  front 
of  the  body,  and  a  piece  of  flannel  placed  over 
them  :  every  few  minutes  the  towels  may  be 
wrung  out  of  cold  or  iced  water  and  changed. 
This  process  does  not  necessitate  any  movement 
of  the  patient,  and  can  be  applied  continu- 
ously. 

Sponging  with  cold  or  iced  water  may  be  done 
every  hour,  the  various  parts  of  the  body  being- 
uncovered,  sponged,  and  covered  in  turn. 

Ice  packing  is  sometimes  resorted  to  in  ex- 
treme cases,  but  as  a  rule  is  not  so  convenient 
nor  so  efficacious  as  the  above  methods. 

During  these  applications  of  cold  to  the  body 
the  head  should  be  kept  cool  by  an  ice  cap  or 
cold-water  bag. 

Scarlet  Fever. — In  those  cases  of  scarlet  fever 
where  the  rash  fails  to  come  out  and  the  patient 
is  threatened  with  death  from  hyperpyrexia,  the 
treatment  is  exactly  the  same  as  for  rheumatic 
hyperpyrexia. 

The  bath  and  not  the  milder  cooling  methods 
is  the  only  remedy. 

Typhus  Fever.  —  Here  the  cooling  pack  is 
beneficial. 

Pneumonia. — In  the  pneumonia  and  broncho- 


pneumonia of  children  the  cooling  towel  is  most 
useful,  and  should  be  used  whenever  the  tem- 
perature rises  above  102°. 

In  adults  the  application  of  cold  has  to  be 
made  more  cautiously,  but  whenever  the  heart 
seems  to  be  failing  from  high  temperature  the 
cooling  pack  or  cooling-  towels  should  be  used ; 
and  in  extreme  cases  with  very  high  temperature 
the  cold  bath,  but  the  latter  should  be  used 
with  the  greatest  care.  Large  enemata  of  cold 
water  reduce  temperature  and  are  sometimes 
useful. 

Uroemia. —  The  hot  blanket  pack,  before 
described,  is  sometimes  useful  here,  but  not 
nearly  so  much  so  as  the  hot-air  or  vapour  bath 
given  in  bed.  The  bedclothes  being  supported 
by  cages,  a  large  spirit  lamp  is  placed  on  the 
floor  at  the  foot  of  the  bedstead,  and  the  hot 
air  or  vapour  is  conducted  into  the  bed  by 
means  of  a  tube.  The  bath  may  be  kept  going 
for  from  fifteen  minutes  to  two  hours,  and  may 
be  repeated  as  often  as  required.  It  has 
frequently  succeeded  when  all  other  methods 
have  failed,  especially  in  nephritis  following 
scarlet  fever,  and  in  some  cases  of  puerperal 
convulsions. 

Acute  gout  is  often  at  once  relieved  by  local 
hot-air  or  vapour  baths. 

Subacute  and  Chronic  Diseases. — Rheu- 
matism and  gout  are  benefited  by  the  use  of  the 
hot-air  and  vapour  baths,  general  or  local.  In 
cases  of  gout  the  vapour  generally  seems  more 
useful,  and  is  an  invaluable  adjunct  to  treatment 
by  natural  mineral  water  baths. 

Lumbago,  myalgia,  sciatica,  neuralgia,  and 
neuritis  are  also  efficiently  treated  by  these 
methods,  with  the  help  of  the  hot  underwater 
douche ;  also  by  the  Aix  douche.  The  more 
chronic  forms  of  sciatica  are  relieved  by  the 
Scottish  douche. 

Rheumatoid  arthritis,  if  of  the  rheumatic  or 
gouty  type,  is  relieved  by  the  local  application 
of  hot  dry  air,  especially  in  conjunction  with 
the  constant  current  or  sinusoidal  or  electric 
bath  ;  in  the  more  purely  neural  forms  the  hot 
air  is  of  limited  service,  and  should  be  used 
with  great  care,  the  electric  bath  being  much 
the  most  effective  treatment. 

Neuritis  is  often  benefited  by  the  application 
of  mustard  packs  over  the  painful  nerves, 
especially  over  tender  spinal  points,  and  they 
are  often  given  in  connection  with  the  sinusoidal 
electric  baths  which  have  done  so  much  for 
neuritis. 

Affections  of  the  skin,  as  dry  eczema,  psoriasis, 
lichen  planus,  etc.,  are  well  treated  by  hot  dry 
air ;  the  more  inflammatory  condition  by  the 
steam  box  bath  or  local  application  of  vapour. 

Chronic  Bright^ s  disease,  renal  insufficiency, 
suppressed  gout,  lithjemia,  and  other  forms  of 
auto-intoxication,  can  be  safely  and  well  treated 
by  tlie  vapour  or  hot-air  baths. 

Neurasthenia. — Needle  bath,  Scottish  douche, 
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mustard  pack  over  the  cervical  ganglia  of  the 
sympathetic. 

Dyspepsia  and  Hepatic  Congestion. — Needle 
bath,  Scottish  douche,  mustard  pack  over 
cervical  ganglia  of  sympathetic  and  over  liver 
and  stomach. 

Piles. — Ascending  douche. 

Leucorrhoea,  dysmenorrhcea,  and  otlier  uterine 
troubles,  sitz-bath  with  ascending  douche. 

Obesity. — Needle  bath,  spinal  douche,  Scottish 
douche,  Aix  douche. 

Constipation. — Scottish  douche,  cold  spinal 
douche,  large  enemata  of  water  to  wash  out 
colon. 

Ice. — May  be  used  internally  or  externally. 
It  is  useful  sucked,  or  swallowed  in  small  pieces, 
in  inflammatory  conditions  of,  or  hsemorrhage 
from  mouth,  tonsils,  throat,  or  stomach,  and  in 
vomiting  it  also  lowers  temperature  and  some- 
times stops  hiccough ;  placed  in  the  rectum  it 
lowers  temperature. 

Externally  it  has  many  uses.  It  is  applied 
to  the  head  in  inflammatory  and  feverish 
affections :  to  the  neck  in  acute  tonsillitis. 
Application  to  the  spine  and  over  the  epi- 
gastrium relieves  hiccough,  and  is  often  placed 
over  lungs  and  stomach  in  hsemorrhage  from 
those  organs. 

It  has  been  used  with  much  success  in  the 
treatment  of  pericarditis  and  endocarditis, 
applied  for  short  periods  over  the  heart ;  and 
tachycardia  has  often  been  relieved  by  this 
application.  It  relieves  acute  inflammatory 
affections  of  joints,  and  also  some  cases  of 
neuritis.  Certain  obstinate  cases  of  acute  or 
subacute  rheumatoid  arthritis,  especially  of  the 
knee,  have  done  well  with  ice  massage,  twice 
daily,  for  half  an  hour  each  time.  A  flat  piece 
of  ice  is  taken  in  the  hand  of  the  attendant, 
and  gentle  rubbing  is  given.  The  application 
of  the  ice  bag  to  the  lower  spine  is  said  to 
stimulate  the  utero  -  ovarian  organs ;  while 
applied  over  the  lower  part  of  the  abdomen  it 
stops  uterine  haemorrhage ;  it  is  sometimes 
serviceable  in  the  early  stage  of  strangulated 
hernia,  enabling  reduction  to  be  made  without 
operation. 

Hydropericardium.— The  presence 

of  serous  fluid  (non-inflammatory  in  origin)  in 
the  pericardial  sac.  See  Pericardium,  Diseases 
OP  (^Hydropericardium). 

Hydroperione. — Liquid  lying  between 
the  decidua  vera  and  the  decidua  reflexa  ;  it  has 
been  regarded  as  serving  for  nourishment  to  the 
embryo. 

Hydroperitoneum.  —  The  accumu- 
lation of  serous  fluid  in  the  peritoneal  cavity. 
See  Ascites. 

Hydrophidae.  See  Snake-Bites  {Cohi- 
brine,  Hydrophidce  or  Sea  Snakes). 


Hydrophobia..  Rabies;  Hysteria 
(Varieties  of  Attacks,  Hydrophobic  Phenomena) ; 
Tetanus  {Diagnosis). 

Hydrophthalmos.  See  Cornea 
{Changes  in  Hydrop)hthalmos)  ;  Glaucoma  ; 
Sclerotic,  Diseases  of  {Staphyloma). 

Hydropneumopericardium.  — 

The  presence  of  air  and  fluid  in  the  pericardial 
sac. 

Hydropneumothorax.— The  pres- 
ence of  air  and  fluid  iu  the  pleui'al  cavity.  See 
Pleura,  Diseases  of  {Pneumothorax). 

Hydrops. — Dropsy.  See  Ascites;  Fal- 
lopian Tubes  {Hydrops  Tubae  Profluens) ; 
Joints,  Diseases  of  {Definitions,  Hydrops) ; 
Joints,  Diseases  of  {Tuberculous,  Hydrops 
Tuberculosis) ;  Joints,  Diseases  of  {Arthritis 
Deformans,  Hydrops) ;  Knee-Joint,  Diseases 
OP  {Tuberculcnis,  Hydrops  Tuberculosis) ;  Labour, 
Prolonged,  Faults  in  the  Passenger  {Hydrops 
Amnii) ;  Lacrimal  Apparatus,  Diseases  of 
{Lacrimal  Sac,  Hydrops)  ;  Pregnancy,  Patho- 
logy OP,  Ovum  and  Decidua  {Affections  of 
Amnion,  Hydrops  Amnii). 

Hydrops    ad     Mat  u  lam.  See 

Diabetes  Mellitus. 

Hydroquinone. — An  isomer  of  resorcin 
and  pyrocatechin  (CgH^ .  O^H,,)  ;  it  is  an  oxida- 
tion product  of  phenol  (paradihydroxy  benzene) ; 
the  difference  in  properties  existing  between  the 
three  isomeric  substances  (resorcin,  pyrocate- 
chin, and  hydroquinone)  is  supposed  to  be  due 
to  the  relative  positions  of  the  two  hydroxyl 
groups  in  the  molecules  ;  as  an  antiseptic  hydro- 
quinone has  been  used  in  tj'phoid  fever,  rheu- 
matic fever,  etc.  ;  it  may  be  found  in  the  urine. 
See  Toxicology  {Corrosives,  Carbolic  Acid, 
Symptoms) ;  Urine,  Pathological  Changes  in 
{Colour  in  Carboluria,  Ethereal  Sulphates). 

Hydrorrhach is.— Spina  bifida  {q.v.). 

HydrorrllOea.  —  A  watery  discharge, 
especially  that  which  takes  place,  intermittently, 
from  the  pregnant  or  less  often  from  the  non- 
pregnant uterus  (hydrorrhoea  gravidarum) ; 
hydrorrhcea  may  also  occur  in  nasal  disease. 
See  Nose,  Nasal  Neuroses  {Hydrorrhcea  or 
coryza  vaso-motoria  periodica) ;  Nose,  Foreign 
Bodies,  etc.  {Nasal  Hydrorrhcea) ;  Pregnancy, 
Pathology  op.  Ovum  and  Decidua  {Affections  of 
Decidua,  Inflammation,  Hydrorrhcea  Gravi- 
darum). 

Hydrosalpinx. — A  collection  of  watery 
fluid  in  the  Fallopian  tube,  causing  it  to  assume 
a  retort  or  sausage  shape.  See  Fallopian  Tubes 
{Hydrosalpinx  or  Dropsy  of  the  Tube) ;  Men- 
struation AND  ITS  Disorders  {Dysmenorrhcea^ 
Causes,  Tubal  Disease). 
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Hydrostatic  Test.  See  Medicine, 
Forensic  {Infanticide,  Proof  of  Live  Birth). 

Hydrotherapy.  See  Balneology; 
Hydropathy  ;  Hysteria  {Treatment) ;  Mineral 
Waters  ;  Tabes  Dorsalis  {Treatment,  Hydro- 
therapy). 

Hyd  roth  ionaemia.— The  presence  of 

sulphuretted  liydrogen  or  sulphide  of  ammonium 
in  the  blood,  due  to  pei-foration  of  the  bowel, 
etc.,  and  causing  serious  toxic  symptoms  (ver- 
tigo, collapse,  etc.).  See  Unconsciousness 
{Auto-intoxications). 

Hydrothionuria.  —  The  presence  of 
sulphuretted  hydrogen  in  the  urine  from 
bacterial  decomposition.  See  Urine,  Patho- 
logical Changes  in  {Sulphur,  Hydrothionuria); 
Urine,  Bacteria  in  {Hydrothionuria). 

Hyd  rot  ho  rax. — The  presence  of  serous 
fluid  (non-inflammatory)  in  one  or  both  pleural 
cavities.  See  Heart,  Affections  of  Myo- 
cardium AND  Endocardium  {Symptomatology, 
Dropsy) ;  Labour,  Prolonged,  Faults  in  the 
Passenger  {Diseases  of  the  Child,  Hydrothorax); 
Pleura,  Diseases  of  {Hydrothorax). 

Hydrotympanum. — Presence  of  fluid 
(serous  or  mucous)  in  the  tympanic  cavity. 

Hydro  ■  ureter.  See  Uterus,  Non- 
Malignant  Tumours  of  {Pressure  Symptoms  of 
Fibroids). 

Hydroxy  I. —The  radicle  OH  ;  water  less 
one  atom  of  hydrogen  ;  it  enters  into  the  forma- 
tion of  alcohols,  phenols,  etc.  See  Physiology, 
Appendix  {Organic  Chemistry). 

HydrOXylamine.— Ammonia  in  which 
one  atom  of  hydrogen  is  displaced  by  hydroxyl 
(NH.jOH) ;  it  has  been  used  medically  as  an 
external  application  in  some  skin  diseases  {e.g. 
lupus). 

Hy%res.  See  Therapeutics,  Health 
Resorts  {Riviera). 

Hygiama.— A  food  said  to  consist  of 
condensed  milk,  with  (fatless)  cocoa  and  cereals 
added  to  it ;  it  is  recommended  for  infant  and 
invalid  feeding. 

Hygiene.— Public  Health.  See  Abattoirs; 
Air,  Examination  op  ;  Air-borne  Diseases  ; 
Anthrax  ;  Canal  Boats  ;  Cattle  ;  Disinfec- 
tion ;  Epidemiology  ;  Food  ;  Hospitals  ;  In- 
fection ;  Meteorology  ;  Milk  ;  Pregnancy 
{Management) ;  Quarantine  ;  Rabies  ;  Sewage 
and  Draina(;b  ;  Trades,  Dangerous  ;  Venti- 
lation and  Warming  ;  Vital  Statistics  ; 
Water. 

Hygroma.  See  Broad  Ligament, 
Diseases  of  {2'umours  of  the  Mesosalpinx,  Sub- 


serous Hygromas)  ;  Burs/E,  Injuries  and 
Diseases  of  {Bursitis,  Acute  and  Chronic  Hy- 
groma) ;  Neck,  Region  of  {Cysts,  Hygroma  of 
the  Neck) ;  Orbit,  Diseases  of  the  {Cysts, 
Hygromata). 

Hygrometer.  See  Air,  Examination 
of  {Moisture) ;  Meteorology  {Humidity,  Hy- 
grometry). 

Hygrophila.  —  The    herb    known  as 

Hygrophila  spinosa  or  asteracantha  has  been  used 
as  a  diuretic  in  dropsy  and  as  a  urinary  sedative  ; 
there  is  a  Decoctum  Hygrophiloe  which  may  be 
given  in  doses  of  |  to  2  fl.  oz. ;  it  is  official  in 
the  Indian  and  Colonial  Addendum  (1900)  to 
the  British  Phai'macopoeia  of  1898. 

Hymen.  ^See  Generation,  Female  Organs 
OF  {External  Organs) ;  Medicine,  Forensic 
{Rape,  Proof  of  Penetration)  ;  Uterus,  Malfor- 
mations OP  {Defects  of  the  Hymen) ;  Vulva, 
Diseases  of  the  {Morbid  Conditions  of  the 
Hymen). 

HymenoiepsiS.  See  Parasites  {Ces- 
todes). 

Hymenoptera.  See  Myiasis  {Insect 
Stings  and  Bites). 

Hyoid  Bone.  See  Neck,  Region  of 
{Anatomical  Details). 

HyOSCine.    See  Hyoscyamus. 

HyOSCyamuS.  See  also  Alkaloids 
(  Vegetable) ;  Analgesics  and  Anodynes  ;  Phar- 
macology ;  Toxicology  {Alkaloids,  Henbane). 
Heiabane.  The  fresh  leaves  of  Hyoscyamus  niger. 
They  contain  two  important  alkaloids.  1. 
Hyoscyamine  occurring  as  minute  crystals, 
soluble  1  in  120  of  water,  with  an  action  prac- 
tically the  same  as  that  of  atropine.  2.  Hyoscine, 
a  thick  syrupy  substance,  only  used  in  the  form 
of  one  of  its  crj'stalline  salts.  It  is  identical 
with  Scopolamine,  an  alkaloid  derived  from  the 
root  of  Scopolia  atropoides.  It  has  a  powerful 
depressant  action  on  the  central  nervous  system. 
Preparations — 1.  Extractum  Hyoscyarai  Viride. 
Dose — 2-8  gr.  2.  Succus  Hyoscyami.  Dose — 
|-13.  3.  Tinctura  Hyoscyami.  Dose — i-l3-  4. 
Pilula  Colocynthidis  et  Hyoscyami,  containing 
the  green  extract  of  hyoscyamus.  Dose — 4-8  gr. 
5.  Hyoscinie  Hydrobromidum,  identical  with 
Scopolamine  hydrobromide  ;  colourless  crystals, 
soluble  1  in  3  of  water.  Dose — tt^o't^o  ^■ 
HyoscyaminfB  Sulphas,  a  crystalline  deliquescent 
powder,  solul)le  2  in  1  of  water.     Dose — 

The  action  of  hyoscyamus  is  very  similar  to 
that  of  belladonna,  but  it  possesses  also  a  sedative 
effect  on  the  nervous  system  due  to  the  presence 
of  hyoscine.  It  is  a  more  powerf^il  peristaltic 
stimulant  than  belladonna,  and  more  effectually 
prevents  griping  when  given  in  conjunction  with 
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purgatives.  For  this  purpose  the  green  extract 
is  usually  employed.  It  has  a  marked  sedative 
action  on  the  muscular  coat  of  the  bladder,  and 
is  given  to  relieve  pain,  spasm,  and  frequency  of 
micturition  in  cystitis,  vesical  calculus,  pros- 
tatitis, etc.  It  is  well  to  combine  it  with  a 
urinary  antiseptic  and  biichu  or  uva  ursi. 
Hyoscine  is  largely  used  as  a  sedative  to  induce 
sleep  in  conditions  associated  with  excitement 
and  restlessness,  such  as  acute  mania,  deliriun: 
tremens,  acute  alcoholism,  and  hj'steria.  It  is 
usually  administered  hypodermically  in  doses  of 
about  gr.,  but  caution  must  be  observed,  as 
its  use  is  not  devoid  of  danger.  It  has  a  certain 
controlling  action  on  the  shaking  movements  of 
paralysis  agitans,  but  the  condition  relapses  as 
soon  as  it  is  discontinued.  For  chorea  and 
epilepsy,  and  for  insomnia  due  to  heart  disease, 
it  is  not  to  be  recommended.  Recently  hyoscine 
has  been  much  used  in  the  treatment  of  alcohol 
and  drug  habits.  The  patient  must  be  kept 
thoroughly  under  its  influence,  as  much  as 
■x^^  gr.  every  two  hours  by  hypodermic  injection 
being  required  in  some  cases.  The  statements 
as  to  the  permanency  of  the  results  are  somewhat 
conflicting.  It  gives  very  good  results  in 
spermatorrhoea  and  nocturnal  emissions  in  doses 
of  gr.  administered  at  bed -time.  Both 

hyoscine  and  hyoscyamine  have  been  employed 
by  ophthalmic  surgeons  for  dilating  the  pupil. 
They  act  promptly  and  in  very  dilute  solution, 
and  the  mydriasis  does  not  last  so  long  as  that 
produced  by  atropine.  Recently  the  use  of  a 
■combination  of  scopolamine  and  morphine  has 
been  recommended  for  general  anaesthetic  pur- 
poses in  surgery  and  midwifery.  The  employ- 
ment of  large  enough  doses  to  produce  complete 
narcosis  is  to  be  condemned  as  very  dangerous, 
but  the  preliminary  injection  of  i  gr.  of  morphia 
and  gr.  of  scopolamine  is  not  open  to  this 
objection,  and  is  said  to  support  the  action  of 
ether  or  chloroform  by  diminishing  nervousness, 
preventing  vomiting,  and  conducing  to  prolonged 
sleep  after  the  operation.  In  midwifery  similar 
•doses  are  reported  to  diminish  excessive  labour 
pains  without  interfering  with  the  strength  of 
the  uterine  contractions.  Buhoisine  {q.v.),  an 
alkaloid  obtained  from  Duboisia  myoporoides 
and  usually  employed  in  the  form  of  its  sulphate, 
is  chemically  and  physiologically  identical  with 
hyoscyamine. 

HypaCUSiS.— Defective  hearing. 

H y  paest  h  eS  i a.. — Diminished  sensibility 
■or  partial  anaesthesia  of  a  part. 

HypamaurOSiS.  — Slight  or  partial 
amaurosis. 

Hypatonia. — Slight  atony. 

HyperacanthOSiS.  —  Thickening  of 
the  prickle-cell  layer  of  the  epidermis,  as  seen 


in  such  diseases  as  tylosis  palmae,  akrokeratoma, 
tyloma,  and  clavus. 

Hyperacidity.  See  Indigestion  {Symp- 
toms, Cardialgia). 

HyperaCUSiS. — Morbidly  increased  sen- 
sibility to  sound.  See  Auditory  Nerve  and 
Labyrinth  [General  Diagnosis,  Tinnitxis,  etc.) ; 
Tinnitus  Aurium. 

HyperadenOSiS-  —  Glandular  enlarge- 
ment. 

Hy  perse  mi  a.  —  The  presence  of  an  in- 
creased amount  of  blood  in  any  organ  or  tissue 
of  the  body  ;  increased  vascularity.  See  Ankle- 
JoiNT,  Region  of.  Diseases  {Tuberculous  Arth- 
ritis);  Brain,  Affections  of  Blood-Vessels 
{Ilypercemia)  ;  Headache  {Causes,  Ilypercfmia) ; 
Meninges  of  the  Cerebrum  ( Vascular  Disturb- 
ances, Hypercfmia). 

Hypersesthesia. — Increased  sensitive- 
ness to  external  impressions  of  sight,  sound, 
touch,  etc.  See  Heart,  Affections  of  Myo- 
cardium AND  Endocardium  {Symptomatology, 
Palpitation  and  Cardiac  Pain)  ;  Hysteria 
{Sensory  Disorders,  Hypercesthesia)  ;  Menin- 
gitis, Epidemic  Cerebro- Spinal  {Symptoms, 
Ney-vous,  Cutaneous  Hypercesthesia) ;  Nerves, 
Multiple  Peripheral  Neuritis  {SympAoms, 
Sensory) ;  Pregnancy,  Physiology  {Changes  in 
Nervous  System) ;  Rickets  {Clinical  Features) ; 
Tabes  Dorsalis  {Symptomatology,  Sensory  Phen- 
omena) ;  Visceral  Pain  {Cutaneous  and  Muscular 
Hypermsthesia). 

HyperakusiS.  See  Hyperacusis  ;  Tin- 
nitus Aurium. 

Hyperaibuminosis. — An  excessive 

amount  of  albumin  in  the  blood,  due  to  loss 
of  water  and  salts,  as  in  cholera  or  after  the 
use  of  hydragogue  cathartics. 

H  y  pe  ra I  gfes i  a. — Excessive  sen siti  veness 
to  painful  impressions.  See  Hysteria  ;  Nerves, 
Multiple  Peripheral  Neuritis  {Arsenical 
Poisoning,  Symp)tomatology ,  Hyperalgesia). 

HyperaplirodiSia.  —  Excessive  ven- 
ereal desire. 

Hyperbuiia. — Exaggeration  of  the  power 
of  the  will,  as  it  is  met  with  occasionally  in  in- 
sanity ;  it  is  used  by  Friedlander  to  signify 
"  violent  mania  occurring  in  persons  of  weak 
will  and  depraved  morals." 

HypercatharsiS.— Excessive  purging. 

Hypercedemonia.  —  Excessive  an- 
xiety. 

Hypercllioriiydria. — The  presence  of 
more  than  the  normal  amount  of  hydrochloric 
acid  in  the  stomach.  See  Stomach  and  Duo- 
denum, Diseases  of  {Special  Symptomatology, 
Secretory). 
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Hyperchondroma.— A  tumour  com- 
posed of  cartilage. 

HyperchromatOSiS.— Excessive  pig- 
mentation, especially  in  certain  forms  of  skin 
disease,  congenital  or  acquired  (Auspifz). 

H  y  pe  rc  i  n  es  i  S.  —  Excessive  muscular 
action  ;  spasm  ;  it  is  opposed  to  hypocinesis. 

HypercyesiS. — Superfcetation. 

Hyperdactyly.— Polydactyly.    See  De- 

FORJiiTiBS  {Hand  mid  Fingers). 

HyperdesmOSiS. — Increase  of  connec- 
tive tissue. 

Hyperdi  erotism. — When  a  sphygmo- 
graphic  tracing  shows  the  dicrotic  notch  lying 
below  the  abscissa  the  pulse  is  said  to  show 
hyperdicrotism.  See  Pulse  ( Vahie  of  Sphygmo- 
gram,  Position  of  Dicrotic  Notch). 

HyperemesiS.  —  Excessive  vomiting, 
such  as  occurs  especially  in  pregnancy.  See 
Pregnancy,  Affections  and  Complications 
(^Digestive). 

Hyperencephaly. — The  teratological 

type  in  which  there  is  partial  absence  of  the 
cranial  vault  (the  occiput  is  usually  present), 
and  the  brain  lies  outside.    See  Teratology. 

H  y  pe  re  p  i  n  e  p  h  ry . — A  sy  mptom  -  com- 
plex or  syndrome  consisting  of  headache,  ear 
symptoms  (vertigo,  tinnitus),  eye  symptoms 
(amaurosis,  glaucoma),  transitory  aphasia  and 
hemiplegia,  with  arterial  hypertension ;  it  is 
regarded  as  due  to  the  circulation  in  the  body 
of  too  much  adrenalin  on  account  of  functional 
superactivity  of  the  adrenal  glands. 

HypererethismuS. — A  state  of  ex- 
cessive irritability. 

Hyperesophoria.  See  Ocular  Mus- 
cles {Ahnormal  Position). 

Hyperexophoria.  See  Ocular  Mus- 
cles {Ahnorvial  Position). 

HypergfenSia.  —  Excessive  sensitive- 
ness of  taste.  See  Fifth  Nerve,  Affections 
OF  {Affections  of  Taste)  ;  Hysteria  {Sensory 
Disorders). 

Hyperglobu I ia.— Excess  of  red  cells  in 
the  blood ;  polycythsemia. 

Hy  perhedon  ia.  —  Excessive  pleasure 
experienced  in  doing  agreeable  acts  (Gr.  ijSov^, 
pleasure). 

Hyperidrosis.— The  excessive  secretion 
of  sweat.  See  Hysteria  {Disorders  of  Secretion) ; 
Nails,  Affections  of  {In  Skin  Diseases,  e.g. 
Hyperidrosis) ;  Nerves,  Multiple  Peripheral 


Neuritis  {Arsenical  Poisoning,  Symptomatology) ; 
Skin,  Diseases  of  Sweat  and  Sebaceous  Glands 
{Hyperidrosis) . 

HyperinosiS.  —  Excessive  amount  of 
fibrin  in  the  blood. 

Hy  peri  n  volution.  —  Superinvolution, 
e.g.  of  the  uterus  after  delivery.  See  Menstru- 
ation AND  its  Disorders  {Amenorrhoea,  Atrophy 
of  the  Uterus). 

Hype r ke ratOS i S. — Excessive  develop- 
ment of  the  stratum  corneum  of  the  epidermis, 
congenital  or  acquired.  *See  Ichthyosis;  Nerves, 
Multiple  Peripheral  Neuritis  {Arsenical 
Poisoning,  Symptoms,  HyperJceratosis) ;  Preg- 
nancy, Intra- Uterine  Diseases  {Foetal  Ich- 
thyosis). 

Hyperkinesis.   See  Hypercinesis. 

Hyperiactation.  —  Long -continued 
suckling,  common  among  the  poorer  classes, 
among  whom  the  erroneous  idea  is  prevalent 
that  conception  may  thus  be  prevented ;  it 
results  in  a  depreciation  of  the  general  health 
and  possibly  in  hyperinvolution  of  the  uterus ; 
immediate  weaning  is  the  proper  remedy. 

HyperleuCOCytOSiS.    See  Immunity. 

Hypermetropia.  See  Asthenopia 
{Causes,  Refractive)  ;  Brain,  Tumours  of 
{Diagnosis) ;  Glaucoma  {Predisposing  Causes)  ; 
Refraction  {Hypermetropia)  ;  Retinoscopy 
{Hypermetropia). 

Hypermnesia. — Abnormal  power  of 
remembering.  See  Memory  in  Health  and 
Disease  {Hypermnesia  or  Excitations  of  Memory). 

Hypernepiiroma.  —  A  renal  tumour, 
often  of  great  size,  growing  upon  or  in  the 
interior  of  the  kidney,  derived  from  "  rests  "  of 
adrenal  tissue. 

Hypernoea. — Excessive  mental  activity 
(in  disease),  especially  as  regards  imagination. 

Hyperonychia.— Hypertrophy  of  the 
nails,  e.g.  in  foetal  ichthyosis. 

H y pe ro p i a. — Hypermetropia  {q.v.). 

Hyperosmia.  - — Increased  sensitiveness 
to  smell.  See  Nose,  Nasal  Neuroses  {Hyper- 
osmia). 

Hyperostosis. — Increased  growth  or 
hyperplasia  of  bone.  See  Hypertrophy  {Uni- 
lateral) ;  Rickets  {Clinical  Features,  Limbs). 

Hyperplialang^y.  — A  structural  ano- 
maly consisting  in  an  increase  in  the  number 
of  phalanges  in  a  digit,  e.g.  three  phalanges  in  a 
thumb  and  four  in  one  of  the  other  fingers. 
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Hyperphasia. — The  inordinate  or  ex- 
cessive talking  occurring  in  some  forms  of 
insanity ;  incoherent  garruHty. 

Hyperphoria.  See  Asthenopia  {Mus- 
cular, Latent  Vertical  Deviations) ;  Ocular 
Muscles,  Affections  of  (Abnormal  Position). 

Hyperphrasia. — "The  incoherent  and 
exaggerated  forms  of  speech  of  a  maniacal 
person"  (Hack  Tuke). 

Hy perph ren ia. — Extraordinary  mental 
excitement ;  mania. 

Hyperplasia* — Increase  in  size  of  any 
part  by  increase  in  the  number  of  its  tissue 
elements.  See  Hypertrophy  ;  Pregnancy, 
Pathology  (Affections  of  Ovum  and  Decidua, 
Hypertrophy  of  the  Decidua). 

HyperpneusiS.  —  Excessive  flatulence 
(Gr.  vTv'ep,  excessive,  and  TrveCo-ts,  panting). 

Hyperpnoea. — Deepened  respiration,  not 
amounting  to  dyspnoea.  See  Asphyxia  (Defini- 
tions) ;  Respiration  (Nervous  Mechanism,  Hyper- 
pnoea). 

Hyperpresbyopia.— Presbyopia  of  a 

high  degree. 

Hyperpyraemia.  —  That  condition  of 

the  body,  usually  met  with  in  middle  life,  when 
more  nourishment  is  supplied  in  the  form  of 
food  and  drink  (carbon-containing  material)  than 
is  needed  ;  it  is  favourable  to  the  development 
of  gout  (F.  Hare). 

H y pe r py rex i a. — Extraordinarily  high 
fever  (e.g.  107°  F.).  See  Temperature  (Eleva- 
tion, Hyperthermia) ;  see  also  Brain,  Tumours  of 
(Symptoms,  Temperature) ;  Brain,  Inflamma- 
tions (Acute  Encephalitis)  ;  Chorea  (Prognosis) ; 
Hydropathy  ;  Malaria  (Pernicious  Attacks, 
Cerebral  Form,  Hyperpyrexial  Variety) ;  Men- 
ingitis, Tuberculous  and  Posterior  Basic 
(Symptoms) ;  Pneumonia,  Clinical  (Rational 
Treatment);  Rheumatism,  Acute  (Treatment  of 
Hyperpyrexia)  ;  Sunstroke  (Definition) ; 
Typhoid  Fever  (Symptoms,  Temperature) ; 
Typhus  Fever  (Period  of  Advance,  Tempera- 
ture) ;  Undulant  Fever  (Complications,  Hyper- 
pyrexia). 

Hyper- reSO n an Ce. — Excessive  reson- 
ance on  percussion  over  a  part. 

Hypersplenomeg^aly.  —  Excessive 
splenic  enlargement. 

H  y  pe  rt  h  e  r  m  i  a.      See  Temperature 

(Elevation,  Causes). 

Hypertiiymia. — Mental  hypersesthesia 
in  the  form  of  melancholia  (Hack  Tuke) ;  also 
insanity  evinced  by  acts  of  foolhardy  daring. 


Hyperthyrea. — A  diseased  state  of  the 
thyroid  gland,  in  which  its  tissues  are  in  a  state 
of  active  evolution ;  exophthalmic  goitre ;  it  is 
opposed '  to  the  athyrea  of  myxoedema.  See 
Thyroid  Gland,  Medical  (Exophthalmic  Goitre). 

Hyperthyroidism.— A  state  of  dis- 
turbed action  of  the  thyroid  gland,  leading 
probably  to  hypersecretion ;  the  cause  of  exoph- 
thalmic goitre. 

Hypertonia. — Increase  in  the  muscular 
tone  as  shown  by  exaggerated  tendon -jerks ; 
muscular  irritability.  See  Tendon  -  Jerks 
(Nature). 

HypertonuS. — Excessive  tonic  contrac- 
tion of  an  artery,  as  shown  by  thickening  of  the 
arterial  wall  and  diminution  in  the  lumen.  See 
Arteries,  Diseases  of  (Arterial  Hypertonus). 

Hypertrichosis. — Excessive  hairiness. 
See  HiRSUTiES ;  X-Rays  (Rontgen  Ray  Thera- 
peutics). 
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See   also  Acromegaly  ;  Fcetus  and 

Ovum, 

Development  (Decidua) ;  Gastro  -  Intestinal 
Disorders  op  Infancy  (Congenital  Hypertrophy 
of  the  Pylorus) ;  Mammary  Gland,  Diseases  of 
(Hypertrophy) ;  Mouth,  Diseases  op  (Gums, 
Hypertrophy  of) ;  Muscles,  Diseases  of  (Idio- 
pathic Muscular  Hypertrophy) ;  Pregnancy, 
Physiology  (Local  Changes,  Hypertrophy  of 
Uterus,  Cervix,  Abdo7ninal  Walls,  Breasts,  and 
Heart) ;  Pregnancy,  Pathology  of  (Affections 
of  Ovum  and  Decidua,  Hypertrophy  of  Decid^ia) ; 
Prostate  Gland  (Hypertrophy)  ;  Spleen, 
Medical  Affections  of  (Enlargement);  Stomach, 
Surgical  (Pyloric  Obstruction) ;  Teeth  (Hyper- 
trophy of  Pulp) ;  Thyroid  Gland,  Medical 
(Goitre). 

By  hypertrophy  is  meant  an  increase  in  the  size 
of  an  organ  or  tissue  beyond  the  ordinary  limits, 
the  increase  taking  place  along  the  lines  of 
physiological  growth.  It  may  be  defined  in  the 
following  terms  :  "  Hypertrophy  of  an  organ  or 
tissue  expresses  that  condition  where  its  normal 
bulk  is  universally  augmented  by  an  additional 
number  or  by  increased  dimension  of  its  tissue 
elements  without  deposition  of  foreign  sub- 
stances"   (Hamilton).     It   may  therefore  be 
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called  a  j^fogressive  nutritive  change  (as  opposed 
to  a  retrogressive  nutritive  change — a  degenera- 
tion or  atrophy),  and  when  it  deviates  to  any 
great  extent  from  the  types  of  embryonic  de- 
velopment or  physiological  growth  we  have  no 
longer  to  deal  with  hypertrophy,  but  with  a 
tumour.  We  can  distinguish  histologically 
between  true  hypertrophy,  or  increase  in  the 
size  of  the  individual  tissue  elements,  and  false 
hypertrophy  (hyperplasia),  or  increase  in  their 
number.  In  the  case  of  hypertrophy  of  an 
organ,  both  true  hypertrophy  and  hyperplasia 
are  commonly  associated,  but  since  it  is  only 
possible  to  ascertain  the  existence  of  the  former 
by  careful  micrometric  measurements,  we  gener- 
ally include  both,  as  stated  in  the  definition 
given  above,  under  the  common  term  hyper- 
trophy. 

Hypertrophy  depends  on  a  disturbance  of  the 
equilibrium  between  absorption  and  consumption 
of  nutriment  in  favour  of  the  former,  a  state  of 
matters  which  is  normal  during  the  period  of 
growth — physiological  growth  being  in  fact  the 
natural  type  of  the  pi'ogressive  nutritive  changes 
of  which  hypertrophy  is  one.  Since  normal 
growth  depends  on  three  factors  :  (1)  Inherent 
predisposition  on  the  part  of  the  cells ;  (2)  a 
due  supply  of  nourishment ;  and  (3)  the  amount 
of  tissue  waste — it  is  to  these  we  must  look  in 
seeking  to  understand  hypertrophy.  It  is  im- 
possible to  draw  any  hard  and  fast  line  between 
simple  hypertrophy  and  overgrowth  resulting 
from  inflammation  on  the  one  hand,  or  between 
it  and  certain  forms  of  pathological  new  growth 
on  the  other.  Further,  it  is  impossible  to 
differentiate  sharply  between  normal  develop- 
ment and  hypertrophy.  Neither  does  our 
definition  exclude  congenital  hypertrophy,  since 
there  is  no  reason  for  discriminating  between 
intra-uterine  and  extra-uterine  growth  ;  it  must 
also  include  such  conditions  as  simple  over- 
growth of  nails  and  hair.  The  influence  of  the 
nervous  system  on  the  occurrence  of  hypertrophy 
is  indirect,  and  would  appear  to  be  twofold  :  (1) 
it  stimulates  the  cells  of  the  tissues  to  perform 
their  functions,  and,  as  we  shall  see,  functional 
activity  is  in  most  cases  necessary  in  order  that 
the  ceils  may  be  capable  of  assimilating  nourish- 
ment ;  (2)  as  the  great  controller  of  the  blood- 
flow  it  determines  the  amount  of  nourishment 
supplied  to  the  various  organs. 

Factors  influencing  Growth  and  Hyper- 
trophy.— (1)  Inherent  Predisposition  on  the  Part 
of  the  Cells. — This  varies  in  the  different  organs 
of  the  body.  In  some,  e.g.  the  thymus,  it  ceases 
early  ;  in  others — the  nervous  tissues — it  ceases 
entirely  when  normal  growth  is  complete  ;  while 
in  others,  again — the  muscles,  glands,  and  epi- 
thelial structures— it  persists  during  the  greater 
part  or  the  whole  of  life.  Speaking  generally, 
however,  it  is  greatest  in  early  life  and  diminishes 
with  advancing  years. 

(2)  SujTXily  of  Nourishment. — Increase  in  the 


blood-supply  alone  will  not  cause  overgrowth  of 
all  tissues.  The  conditions  under  which  it  may 
do  so  are  by  no  means  clear.  Experimental 
section  of  the  cervical  sympathetic  with  result- 
ing vaso- dilatation  does  not  by  any  means 
invariably  cause  increased  growth  in  the  hyper- 
temic  area.  Hunter,  however,  produced  hyper- 
trophy of  the  spur  of  a  cock  by  transplanting 
it  into  the  highly  vascular  comb.  In  the  human 
subject  we  apparently  have  an  example  of  hyper- 
trophy due  exclusively  to  increased  blood-supply 
in  tlie  great  development  of  the  corpus  luteum 
of  pregnancy  as  compared  with  that  of  men- 
struation, and  occasionally  a  somewhat  similar 
corpus  luteum  occurs  in  the  unimpregnated  con- 
dition, when  there  is  congestion  of  the  pelvic 
tissues  from  some  pathological  cause.  In  organs 
whose  function  is  active — the  muscles  and  glands 
— no  amount  of  hyperemia  alone  will  cause  an 
increase  beyond  normal  limits.  Inflammatoi'y 
hyperfemia  alone,  however  prolonged,  will  never 
cause  hypertrophy  of  either  of  these  structures, 
but  if  associated  witli  excessive  functional 
activity  it  will  readily  do  so.  That  is,  the  cells 
of  such  organs  are  only  capable  of  assimilating 
extra  nourishment  if  they  are  actively  function- 
ing. On  the  other  hand,  the  supporting  struc- 
tures of  the  body,  and  also  its  epithelial 
coverings,  increase  in  size  as  the  result  of  long- 
continued  hypersemia  ;  their  capacity  for  assimi- 
lation, therefore,  is  mainly  if  not  entirely 
regulated  by  tlie  amount  of  nourishment  sup- 
plied to  them. 

(3)  Amount  of  Waste.  —  Diminished  waste 
must  be  accounted  a  i-elatively  unimportant 
cause  of  overgrowth.  Nutrition  and  waste  can- 
not be  regarded  as  mutually  dependent :  it  does 
not  follow  that  nourishment  will  be  automati- 
cally supplied  where  waste  is  excessive,  or  that 
where  waste  is  diminished  nutrition  is  also 
lessened.  Each  of  the  processes  has  its  own 
conditions,  and  therefore  waste  must  be  a  factor 
in  determining  the  size  of  individual  organs.  An 
example  of  pathological  enlargement,  associated 
with  diminished  tissue  waste,  is  said  to  be 
afforded  by  subinvolution  of  the  uterus,  but 
inflammatory  clianges  also  play  an  important 
part  in  its  production  ;  excessive  development  of 
fat  in  certain  cases  of  obesity  would  sometimes 
fall  into  this  group. 

Clinical  Varieties  of  Hypertrophy.— 
Hypertrophy  of  an  organ  may  be  a  purely 
physiological  process,  as  in  the  case  of  the 
growth  of  the  uterus  and  mammary  glands 
during  gestation.  In  the  pregnant  uterus  there 
is  both  hyperplasia  and  true  hypertrophy,  the 
muscular  fibres  becoming  increased  in  number 
as  well  as  in  size  ;  according  to  Kolliker  they  are 
eleven  times  longer  and  four  times  broader  than 
in  the  unimpregnated  condition.  Excessive 
development  of  the  voluntary  muscles,  either  as 
the  result  of  athletic  exercises  or  in  consequence 
of  certain  occupations,  can  scarcely  be  looked 
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upon  as  other  than  physiological  ;  it  is,  however, 
essentially  the  same  as  any  other  functional 
hypertrophy,  e.g.  of  the  heart  in  chronic  renal 
disease,  the  only  difference  being  in  the  cause 
which  demands  the  excessive  amount  of  work. 
As  another  instance  of  physiological,  or  almost 
physiological,  though  not  compensatory  hyper- 
trophy, senile  enlargement  of  the  [irostate  may 
be  mentioned,  since,  although  a  cause  of  disease, 
it  cannot  in  itself  be  invariably  considered  as 
morbid.  If  we  accept  Hamilton's  view  that  the 
term  hypertrophy  should  be  applied  to  a  general 
but  not  to  a  local  enlargement  of  an  organ,  as 
for  example  when  we  call  a  local  increase  of  the 
gland  tissue  in  the  breast  an  adenoma,  we  may 
regard  cases  of  enlarged  prostate  where  the 
middle  lobe  is  specially  affected  as  allied  to 
tumour  growth  rather  than  simple  hypertrophies. 

From  a  clinical  standpoint  we  may  consider 
hypertrophy  under  five  heads  :  1.  Compensatory 
or  functional  hypertrophy  ;  2.  Hypertrophy  due 
to  repeated  irritation ;  3.  Pathological  hyper- 
trophy ;  4.  Unilateral  (congenital)  hypertrophy  ; 
5.  Giantism.  Finally,  we  have  to  consider  what 
is  meant  by  pseudo-hypertrophy. 

1.  Compensatory  or  functional  hypertrophies 
occur  in  many  organs  as  the  result  of  increased 
work,  if  there  be  also  an  adequate  supply  of 
nourishment.  The  result  of  excessive  functional 
activity  is  increased  blood -supply,  and  if  the 
blood  contain  proper  nourishment  hypertrophy 
will  ensue ;  should  nourishment  be  inadequate 
the  organ  will  become  exhausted  and  cease  to 
function  properly,  and  will  probably  waste. 
Compensatory  hypertrophy  may  occur  in  paired 
organs  where  one  is  destroyed  or  functionally  in 
abeyance  for  a  prolonged  period,  in  correlated 
organs  under  similar  conditions,  in  single  gland- 
ular organs  where  a  part  of  the  structure  is 
extensively  diseased  or  atrophied,  and  in  mus- 
cular organs  when  a  mechanical  resistance  neces- 
sitates an  increased  output  of  work.  Examples 
of  compensatory  hypertrophy  in  paired  organs 
are  seen  in  cases  of  congenital  absence  of  one 
kidney,  and  in  cases  of  removal  or  long-standing 
disease  of  one  of  the  organs.  In  cases  of  con- 
genital absence  of  a  kidney  the  remaining  organ 
may  be  double  its  normal  size,  and  when  the 
loss  takes  place  in  early  life  it  may  attain  almost 
equal  dimensions  ;  compensation  is  less  complete 
after  growth  has  ceased.  The  enlargement  is 
due  to  true  hypertrophy  and  hyperplasia  of  the 
kidney  elements ;  an  increase  in  the  number  of 
the  glomeruli,  however,  occurs  only  in  the  case 
of  congenital  absence  of  one  organ.  An  analo- 
gous compensatory  hypertrophy  has  been  observed 
in  the  lungs,  suprarenal  capsules,  testicles,  and 
other  paired  organs.  A  functional  hypertrophy 
of  the  kidneys  is  sometimes  seen  in  cases  of 
polyuria.  Thoma  points  out  that  compensatory 
hypertrophy  may  occur  in  paired  organs  where 
increased  function  cannot  be  assumed  by  the  re- 
maining organ,  e.g.  after  excision  of  one  testicle 


in  a  newly -born  animal.  In  such  cases  the 
hypertrophy  may  be  supposed  to  depend  on 
nervous  influence.  It  must  also  be  stated  that, 
according  to  one  view,  enlargement  of  a  con- 
genitally  single  kidney  is  to  be  looked  upon  as 
due  to  fusion  of  the  two  structures.  It  is  also 
said  that  the  enlargement  of  the  active  kidney, 
when  the  other  is  removed  or  extensively  dis- 
eased, is  due  mainly  to  increase  in  the  lymphatics 
and  dilatation  of  the  blood-vessels.  Compensa- 
tory hypertrophy  of  correlated  organs  is  seen  in 
the  glandular  ei:ilargement  which  occurs  after 
splenectomy,  and  also  in  the  enlargement  of  the 
pituitary  body  which  has  been  found  after 
expei'imental  removal  of  the  thyroid.  In  cases 
of  pressure  atrophy  of  part  of  the  liver  (as  from 
tight-lacing)  compensatory  hypertrophy  of  the 
remainder  may  be  observed.  Similarly  we  have 
enlargement  of  the  part  of  the  thyroid  left 
behind  after  partial  thyroidectomy. 

From  a  clinical  point  of  view  the  most  im- 
portant group  of  functional  hypertrophies  are 
those  found  in  hollow  muscular  organs.  Any 
long-continued  rise  in  the  blood-pressure  will 
cause  thickening  of  the  muscular  coats  of  the 
arteries  and  cardiac  hypertrophy.  The  indivi- 
dual fibres  of  the  heart  muscle  become  enlarged, 
and  there  is  as  well  a  nimierical  increase.  A 
similar  change  occurs  when  the  pressui'e  in  any 
chamber  of  the  heart  is  raised,  e.g.  as  the  result 
of  valvular  disease  or  obstruction  to  the  pul- 
monary circulation.  Cardiac  hypertrophy  is,  in 
fact,  one  of  the  best  examples  of  the  importance 
of  some  of  the  factors  we  have  enumerated.  It 
arises  most  quickly  in  young  persons,  it  is  seen 
in  greatest  perfection  in  aortic  incompetence  and 
Bright's  disease,  where  the  work  of  the  heart  is 
enormously  increased,  and  we  too  often  have 
opportunities  of  observing  its  failure  when  an 
insufficient  quantity  of  nourishment  is  supplied, 
as  where  the  coronary  arteries  are  thickened  and 
partially  obliterated. 

Another  important  example  of  functional 
hypertrophy  is  that  occurring  in  the  wall  of  the 
bowel  above  the  seat  of  a  chronic  obstruction  of 
the  lumen.  This  shows  itself  by  the  presence 
of  visible  peristaltic  waves,  and  by  observing 
the  direction  in  which  these  pass,  and  the  pat- 
tei-n  to  which  they  give  rise,  we  can  often  form 
a  fairly  exact  notion  of  the  seat  of  the  obstruc- 
tion. It  is  unnecessary  to  multiply  examples  of 
such  compensatory  hypertrophy ;  we  find  it  in 
the  stomach  in  cases  of  pyloric  stenosis,  in  the 
bladder  in  cases  of  urethral  stricture,  etc. 

Functional  hypertrophy  of  voluntary  muscles 
has  already  been  mentioned.  A  similar  condition 
may  arise  from  disease.  Thus  true  muscular 
hypertrophy  is  met  with  in  Thonisen's  disease, 
where  there  is  increased  tonicity  of  all  voluntary 
muscles  ;  it  also  occurs  in  some  cases  of  infantile 
cerebral  paralysis  from  a  like  cause.  The  rare 
condition  described  by  Cowers  as  muscidar 
hypertrophy,  which  is  associated  with  diminished 


288 


HYPERTROPHY 


power  and  proneness  to  exhaustion,  without 
alteration  in  the  mechanical  or  electrical  irrit- 
ability, may  also  be  mentioned.  It  would  appear 
to  be  more  closely  related  to  the  pathological 
hypertrophies  than  to  the  functional  type. 

2.  Hypertrophy  from  Irritation,.  —  Many  in- 
stances of  this  will  at  once  suggest  themselves. 
As  examples  of  overgrowth  due  to  recurring 
pressure  or  friction,  corns,  various  trade  cal- 
losities, and  milk  spots  on  the  pericardium  may 
be  cited.  Chronic  inflammation  often  results  in 
a  hypertrophy  of  the  connective  elements  in  its 
neighbourhood,  as  seen  in  the  thickening  of  the 
pleura  and  periosteum  after  pleurisy  and  peri- 
ostitis ;  the  induration  of  the  skin  met  with  in 
chronic  eczema  has  a  similar  origin.  For  the 
immediate  cause  of  the  hypertrophy  in  such 
cases  we  must  look  to  the  hyperaemia  and  con- 
sequent increase  of  nourishment  caused  by  the 
irritant.  We  have  already  seen  that  while 
hypersemia  will  not  cause  overgrowth  of  gland- 
ular or  muscular  organs  unless  at  the  same 
time  there  is  increase  of  function,  that  is,  unless 
the  cells  are  stimulated  to  utilise  the  increase  of 
nourishment,  the  cells  of  the  supporting  struc- 
tures of  the  body,  whose  function  is  a  passive 
one,  are  more  directly  dependent  for  their 
growth  on  the  amount  of  nutriment  supplied 
to  them. 

3.  Pathological  Hypertrophies. — In  the  above- 
mentioned  instances  the  hypertrophy  has  been, 
if  not  physiological,  yet  in  the  main  beneficial, 
and  its  proximate  causes,  at  least,  have  been 
fairly  recognisable.  But  we  have  also  to  deal 
with  a  series  of  cases  in  which  the  hypertrophy 
is  usually  harmful,  and  in  which  the  causes  are 
by  no  means  clear.  Thus  senile  enlargement  of 
the  prostate  stands  on  the  borderland  of  the 
physiological  and  pathological ;  it  is  a  common 
sequel  of  advancing  years,  and  in  some  cases  it 
approximates  to  a  tumour,  yet,  unless  it  give 
rise  to  urinary  symptoms,  it  can  scarcely  be 
looked  on  as  a  disease.  The  enlarged  thyroid 
of  Graves'  disease,  the  hypertrophy  of  the  pitui- 
tary body  found  in  some  cases  of  acromegaly, 
the  enlargement  of  the  spleen  found  in  some 
cases  of  antemia,  congenital  syphilis,  and  rickets, 
the  adenopathies  of  Hodgkin's  disease,  the  hyper- 
trophied  thymus  found  in  some  infants,  which 
may  at  this  age  be  the  cause  of  sudden  death 
from  suffocation,  the  hypertrophic  changes  in 
the  bones  accompanying  certain  chronic  lung 
diseases,  and  the  exostoses  of  the  facial  bones  in 
leontiasis  ossea,  are  a  few  examples  of  this  group. 
Some  of  them  appear  to  be  primary  maladies, 
others  to  be  the  results  of  the  associated  disease, 
while  in  other  cases  they  are  more  closely  allied 
to  tumour  growths. 

4.  Congenital  hypertrophy — or,  as  it  is  more 
correctly  termed,  hemi-hypertrophy — is  a  rather 
rare  condition.  In  its  most  typical  form  it  con- 
sists of  a  total  hypertrophy  of  one-half  of  the 
body  involving  the  head,  trunk,  and  extremities. 


the  asymmetry  being  complete  in  every  respect, 
even  extending  to  the  ears,  tonsils,  two  halves 
of  the  tongue,  and  external  genital  organs.  The 
differences  in  size  may  best  be  illustrated  by  a 
few  measurements  of  a  case  observed  by  the 
writer.  Ears,  4-5  and  4  cm.  long ;  arms,  18'5 
and  17  cm.  in  length,  15'5  and  13'5  cm.  in 
girth ;  legs,  25-5  and  22  cm.  in  length,  24-5 
and  1 7  cm.  in  girth ;  mid-sternum  to  spine  at 
level  of  nipples,  20 '5  and  17 '5  cm.  The  hyper- 
trophy involves  mainly  the  soft  parts — the  skin, 
muscles,  and  connective  tissues  ;  the  bones  them- 
selves, however,  are  affected  in  many  cases, 
especially  where  the  length  of  the  limbs  is 
different  on  the  two  sides.  The  overgrowth  is 
as  a  rule  most  evident  in  the  more  distal  parts 
of  the  limbs — in  the  hands  and  fingers,  and  feet 
and  toes.  The  skin  is  sometimes  more  active 
on  the  hypertrophied  side,  the  hair  is  thicker 
and  more  abundant,  the  nails  are  coarser  and 
grow  more  quickly,  and  the  eruption  of  the 
teeth  is  earlier.  The  temperature  is  often, 
though  not  always,  a  degree  or  two  higher  on 
the  affected  side,  and  the  hypertrophied  parts 
are  more  susceptible  to  heat  and  cold.  As  a 
rule  the  muscular  power  is  greater  on  the  side 
of  the  hypertrophy.  There  are  no  nervous 
symptoms,  and  the  internal  organs  are  normal. 
There  remains  only  one  prominent  feature  of 
such  cases  to  be  mentioned :  the  presence  of 
nsevi  and  other  cutaneous  vascular  anomalies. 
These  exist  in  a  large  proportion  of  the  cases, 
sometimes  in  the  form  of  simple  capillary  nsevi, 
occasionally  of  larger  telangiectases.  At  times 
the  skin  appears  normal  while  the  patient  is  at 
rest,  but  when  he  cries  or  is  excited  large  patches 
of  cutaneous  congestion,  differing  from  nsevi 
only  in  their  temporary  duration,  are  produced. 
These  vascular  abnormalities  are  never  strictly 
unilateral,  but  are  more  or  less  generally  scat- 
tered over  the  body.  Another  not  infrequent 
appearance  is  a  condition  of  marbling  of  the 
skin  like  that  seen  in  pseudo-hypertrophic  para- 
lysis. True  congenital  hypertrophy  is  always 
stationary,  the  relative  size  of  the  parts  "being 
preserved  throughout  life." 

Not  all  cases,  however,  conform  to  the  descrip- 
tion we  have  just  given.  Hemi-hypertrophy  is 
much  more  commonly  limited  to  one  limb,  or 
even  to  a  single  digit,  than  widely  spread  in  its 
distribution.  A  large  number  of  cases  have 
been  reported  where  hand  and  foot  alone  have 
been  involved.  We  may  regard  all  these — 
simple  non- progressive  hypertrophies,  usually 
strictly  unilateral,  with  preservation  of  the 
normal  appearance  of  the  parts,  without  the 
occurrence  of  tumours  or  other  deformities,  the 
skin  often  being  the  seat  of  vascular  anomalies 
— as  belonging  to  the  group  of  "  true  congenital 
herai-hypertrophies." 

In  another  group  of  cases — "false  hyper- 
trophies " — a  somewhat  different  condition  ob- 
tains.   In  them  the  abnormality  is  usually  more 
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limited  in  extent,  but  greater  in  degree.  Thus 
we  may  have  hypertrophy  of  a  hand  associated 
with  giant  growth  and  deformity  of  a  finger, 
with  syndactylus,  or  with  tumour  growth, 
usually  either  lipomatous,  or  of  the  nature  of 
an  enchondroma.  Again,  the  hypertrophy  may 
lead  to  ankylosis  of  the  joints,  or  it  may  be  com- 
bined with  elephantiasis  of  the  limb.  These 
so-called  false  hypertrophies  also  differ  from  the 
preceding  in  not  being  invariably  imilateral, 
congenital,  and  stationary  ;  sometimes  both  feet, 
or  a  foot  and  hand  on  opposite  sides,  are  affected  ; 
the  hypertrophy  may  not  develop  until  child- 
hood or  adolescence,  it  may  progress  with  varying 
rapidity,  with  periods  of  quiescence.  Sometimes 
amputation  of  a  giant  finger  has  been  followed 
by  overgrowth  of  the  arm.  In  fact,  false  hyper- 
trophies are  more  closely  allied  to  tumour  growth 
than  those  just  described,  and  are  commonly 
associated  with  some  other  developmental  ano- 
maly. Still,  the  two  conditions  must  not  be  too 
sharply  differentiated  ;  in  true  hypertrophy  we 
not  infrequently  find  that  one  or  two  fingers  or 
toes  have  not  the  same  proportionate  develop- 
ment as  the  rest ;  they  may  be  unduly  large  or 
of  natural  size.  In  such  a  case  the  correspond- 
ing digits  of  the  opposite  side  are  sometimes 
also  abnormal. 

Greig  has  proposed  an  anatomical  classifi- 
cation of  cases  of  unilateral  hypertrophy.  He 
divides  cases  into  those  where  the  affection  is 
limited  to  the  head  and  face,  and  those  where  it 
is  not  so  limited.  Each  group  is  further  sub- 
divided into  cases  in  which  the  bones  only  are 
involved,  soft  parts  only  involved,  and  both 
bones  and  soft  parts  involved.  Unilateral  hyper- 
trophy limited  to  the  head  and  face  deserves 
some  further  notice,  and  although  it  is  not 
always  congenital  may  be  most  fittingly  con- 
sidered here. 

Unilateral  hyperostosis,  or  hemihypertrophy 
limited  to  the  bones  of  the  face,  must  not  be 
confounded  with  leontiasis  ossea.  Greig  found 
that  the  age  of  onset  varied  from  three  to  thirty- 
five  years,  the  average  being  fourteen.  Four 
out  of  fourteen  cases  collected  by  him  were 
mentally  defective,  one  was  epileptic,  and  in 
one  there  was  strabismus.  The  hyperostosis  is 
sometimes  accurately  limited  to  the  region  sup- 
plied by  the  trigeminal.  Hemihypertrophy 
limited  to  the  soft  parts,  as  well  as  that  in 
which  both  soft  parts  and  bones  are  involved, 
is  usually  congenital.  In  such  cases  the  cheeks 
and  lips  are  often  the  places  most  affected,  and 
the  teeth  and  hair  may  participate  in  the  over- 
growth. 

It  might  be  supposed  that  the  distinction 
between  hemihypertrophy  and  hemiatrophy 
would  not  always  be  easy,  but  in  practice  this 
difficulty  does  not  arise,  the  hypertrophied  side 
always  appearing  so  abnormally  large  as  to  pre- 
vent the  possibility  of  error.  It  is  said,  how- 
ever, that  hemihypertrophy  is  sometimes  asso- 
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ciated  with  hemiatrophy  of  the  opposite  side. 
Hemihypertrophy  must  not  be  confused  with 
the  slight  degree  of  asymmetry  which  is  so 
commonly  seen  in  normal  individuals. 

The  pathological  changes  in  these  cases  are 
little  known  ;  there  seems,  however,  to  be  both 
true  hypertrophy  and  hyperplasia,  mainly  of  the 
connective-tissue  elements.  No  abnormality  of 
the  vascular  or  nervous  systems,  except  thicken- 
ing of  the  arterial  walls,  has  been  described. 
The  viscera  are  normal.  The  causes  of  the  con- 
dition are  unknown.  Males  are  more  frequently 
affected  than  females,  and  the  right  side  more 
often  than  the  left.  There  does  not  appear  to 
be  any  hereditary  tendency  to  this,  or  indeed 
to  any  other  congenital  deformity,  in  the  families 
of  those  affected.  It  seems  most  likely  that  it 
is  due  to  a  developmental  error  in  the  middle 
lamina  of  the  blastodermic  membrane,  but  tlie 
following  theories  have  also  been  advanced  :- — 
(1)  Congenital  lesion  of  the  vaso-motor  centres, 
with  venous  stasis.  (2)  Partial  intra-uterine 
strangulation  of  the  affected  limbs.  (3)  Con- 
genital defects  in  the  lymphatic  system.  (4) 
Fusion  of  twins.  (5)  Nervous  influences.  The 
distribution  of  hyperostosis  of  the  face  and 
cranium  over  the  area  supplied  by  the  fifth 
nerve  has  been  alluded  to.  Greig,  considering 
the  comparative  frequency  with  which  mental 
defects  are  associated  with  facial  hemihyper- 
trophy, especially  where  the  bones  alone  are 
involved,  believes  that  the  condition  is  due  to 
an  intra-uterine  meningitis  or  cerebritis,  which 
irritates  the  nerves  while  their  function  is  yet 
entirely  trophic.  He  would  explain  all  forms  of 
hemihypertrophy  on  this  hypothesis. 

5.  Giantism. — As  is  the  case  in  the  opposite 
condition — dwarfism — the  nature  and  causes  of 
giantism  are  obscure,  and  its  various  forms  are 
not  well  known.  Much  of  the  writing  on  the 
subject  dates  from  the  seventeenth  and 
eighteenth  centuries,  and,  however  great  its 
antiquarian  interest,  is  of  little  scientific  value. 
Probably  the  largest  authentic  giants  are 
Frederick  the  Great's  Scottish  giant  (8  ft.  5  in.), 
the  Irish  giant,  whose  skeleton  measures  8  ft. 
6  in.,  and  the  "  Elsasser  Bauer,"  who  lacked 
only  half  an  inch  of  being  nine  feet.  The  often- 
recurring  accounts  of  men  whose  stature  was 
ten,  twelve,  or  even  fifteen  feet  must  be  rele- 
gated to  the  domain  of  myth. 

Of  late  years,  and  especially  since  the  recog- 
nition of  acromegaly  as  a  well-defined  disease, 
which  is  not  infrequently  associated  with  giant- 
ism, renewed  attention  has  been  directed  to  the 
subject.  Giantism  may  be  congenital,  or  it  may 
occur  during  youth  or  adult  life.  Congenital 
giants  are  rare,  but  every  now  and  then  children 
weighing  fifteen  to  twenty  pounds  come  into 
the  world.  In  such  cases  the  growth  during 
the  first  year  or  two  is  often  rapid,  and  a 
precocious  puberty  is  reached  at  five  or  six 
years.    Thereafter  there  is  premature  ageing, 

19 


290 


HYPERTROPHY 


the  growth  is  slowed,  and  the  subjects  generally 
die  early. 

Giantism  may  occur  in  later  life  under  a 
variety  of  circumstances,  and  associated  with 
several  other  diseases,  of  which  the  most  common 
is  acromegaly.  Sternberg,  to  whose  writings 
we  are  largely  indebted,  divides  giants  into  the 
following  groups : — A.  Normal  giants,  without 
any  deformity,  who  enjoy  good  health,  and  reach 
old  age.  £.  Pathological  giants,  (i.)  Asso- 
ciated with  acromegaly,  (ii.)  With  multiple 
tumour-like  exostoses,  leontiasis  ossea,  or  facial 
hyperostosis.  These  often  show  signs  of  pres- 
sure on  the  brain  or  cranial  nerves,  (iii.)  Com- 
bined with  facial  hemihypertrophy  (unilateral 
hyperostosis).  (iv.)  With  multiple  curvature 
of  bones,  such  as  scoliosis,  bending  of  the  arm 
bones,  genu  valgum,  etc. — probably  osteitis 
deformans  of  Paget.  (v.)  Giantism  has  also 
been  seen  associated  with  congenital  syphilis, 
tumours  of  the  testicle,  and  after  castration  (?). 

Since  many  of  the  reported  cases  of  acromegaly 
have  occurred  in  giants,  and  many  museum 
skeletons  of  giants,  e.g.  the  Irish  giant,  have 
been  found  to  show  signs  of  acromegaly,  it 
appears  that  something  more  than  a  merely 
accidental  relationship  must  subsist  between 
them.  Langer,  before  the  recognition  of  acro- 
megaly, divided  cases  of  giantism  into  those 
with  normal  skulls,  and  those  who  had  an 
enlargement  of  the  hypophysis.  The  latter  he 
called  pathological,  and  many  of  them  are  now 
known  to  have  been  the  subjects  of  acromegaly. 
It  has  been  said  that  all  giants  are  acrome- 
galians,  but  the  incorrectness  of  such  a  statement 
is  obvious  from  the  above  grouping  of  the  cases. 
Another  view  of  the  relation  between  the  two 
conditions  is  this  :  that  when  the  disease  occurs 
in  youth,  giantism  results ;  when  in  later  life, 
acromegaly.  We  now  know,  however,  that  typical 
acromegaly  may  develop  in  young  persons.  It 
appears  that  while  about  40  per  cent  of  all 
giants  suffer  from  acromegaly,  only  about  20 
per  cent  of  all  acromegalians  are  giants — that  is, 
acromegaly  is  more  common  in  giants  than  vice 
versa.  As  Sternberg's  classification  shows,  we 
may  have  along  with  giantism  not  only  acro- 
megaly, but  a  variety  of  other  more  or  less  rare 
diseases  of  the  bones — leontiasis  ossea,  osteitis 
deformans,  etc.,  and  it  has  been  argued  that 
giant  growth  may  predispose  to  the  occurrence 
of  such  widely-spread  dystrophies  and  lesions  of 
the  supporting  structures  of  the  body.  Much 
further  observation  is,  however,  required  before 
the  relations  of  giantism  to  acromegaly  and  these 
other  diseases  can  be  known. 

PsEUDO  -  Hypertrophy.  —  In  pseudo  -  hyper- 
trophy of  muscles  there  is  not  merely  a  replace- 
ment of  atrophied  muscle-fibres  by  fat,  but  there 
is  actual  hypertrophy  of  the  fat  and  connective 
tissue.  The  affected  muscle-fibres  are  abnormally 
small ;  most  of  them,  however,  preserve  their 
normal  striation,  but  where  the  change  has 


progressed  farthest  they  show  granular  degenera- 
tion and  other  changes.  The  condition  is  a 
primary  disease  of  the  muscles  due  to  an  inherited 
tendency. 

Treatment. — Little  need  be  said  on  this  point. 
Since  compensatory  hypertrophy  is  in  the  main 
beneficial,  and  is,  in  fact,  what  we  aim  at  in 
dealing  with  the  conditions  to  which  it  is  due, 
we  have  to  do  our  best  to  further  it  in  most 
cases.  The  indications  are  furnished  by  our 
knowledge  of  its  proximate  causes.  We  endeavour 
to  supply  appropriate  nourishment,  to  adapt  the 
stimulus  to  the  capability  of  the  hypertrophying 
structure — as  for  example  when  we  order  rest  in 
a  case  of  cardiac  valvular  disease  in  order  to 
give  the  ventricular  walls  time  to  gain  strength 
and  cope  with  the  effects  of  the  lesion,  and  finally 
(though  this  is  less  often  within  our  power)  to 
diminish  tissue  waste.  Apart  from  this,  com- 
pensatory hypertrophy,  as  such,  requires  little 
or  no  treatment.  In  the  case  of  the  morbid 
conditions  grouped  under  the  heads  of  patho- 
logical and  inflammatory  hypertrophies,  the 
treatment — further  than  if  possible  removing 
the  cause — will  vary  according  to  the  organ 
affected.  Reference  must  be  made  to  the  special 
articles  for  particulars.  Hemihypertrophy  does 
not  admit  of  much  treatment.  Benefit  is  said 
to  have  followed  the  application  to  the  limbs  of 
elastic  pressure  so  as  to  retard  growth.  In  some 
cases  surgical  measures  may  be  needed. 

HyperymenoiTia,. — A  tumour  consist- 
ing of  membrane  (Gr.  virep,  excessive,  and  vfinjv, 
a  membrane). 

Hyphae.  See  Micro-Organisms  {Hypho- 
mycetes  or  Moulds). 

Hyphaema    or    Hyphaemia. — 

Hsemorrhage  into  the  interior  of  the  eye.  See 
Eyeball,  Injuries  of  {Detachment  of  Iris)  ; 
Iris  and  Ciliary  Bodies  {Inflammatory  Condi- 
tions). 

Hyphedonia. — Morbid  lessening  of  the 
feeling  of  pleasure  in  doing  agreeable  acts ;  it  is 
opposed  to  hyperhedonia  {q.v.). 

Hyphomycetes.  See  Micro-Organisms 
{Ilyphomycetes). 

HypinOSiS. — Deficiency  of  fibrin  in  the 

blood,  as  opposed  to  hyperinosis  {q.v.). 

Hypnacetin. — An  antiseptic  and  hyp- 
notic drug ;  it  is  an  acetophenon  and  phenol 
derivative,  and  it  has  been  given  in  doses  of  3 
or  4  grains. 

HypnagOg^iC  State.— That  condition 
in  which  an  individual  is  neither  awake  nor 
fully  asleep.  See  Sleep,  Normal  and  Morbid 
{Hypnagogic  State) ;  Unconsciousness  {Double 
Consciousness). 
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Hy  pna.1. — A  preparation  of  chloral  hydrate 
and  antipyrine,  said  to  act  as  a  hypnotic  and 
analgesic  (Bardet). 

Hypna,lg^ia..  —  Pain  coming  on  or  re- 
curring during  sleep  (Gr.  vttvo?,  sleep,  and 
aAyos,  pain). 

Hypnenergria.  —Somnambulism  (q.v.). 

Hypnoba-diSiS.  —  Somnambulism  (Gr. 
vTrvos,  sleep,  and  /^aStcrts,  walking).  See  Hyp- 
notism ;  Sleep,  Normal  and  Morbid  ;  Uncon- 
sciousness. 

HypnOg^en. — A  hypnotic  medicine,  being 
a  purified  form  of  diethyl-barbituric  acid ;  it  is 
sparingly  soluble  in  water,  and  is  given  in  doses 
of  5  to  15  grains  in  the  form  of  palatinoids 
(  Oppenheimer) . 

Hypnosis.    See  Hypnotism. 

H  y  p  n  Ot  i  CS.  See  also  Chloral  ;  Paralde- 
hyde ;  Pharmacology  ;  Sulphonal  ;  Trional, 
etc.  A  true  hypnotic  is  a  remedy  which,  when 
given  in  quantity  sufficient  to  induce  sleep,  does 
so  without  disturbing  the  relationship  of  the 
mental  functions  to  the  external  world ;  a  nar- 
cotic not  only  induces  sleep,  but  profoundly 
disturbs  this  important  relationship.  The  role 
of  these  remedies  should  be  carefully  differenti- 
ated, and  it  is  well  to  recognise  the  fact  that 
the  injudicious  use  of  the  former  exerts  a  distinct 
influence  towards  the  indulgence  of  the  latter 
more  dangerous  remedy.  If  this  were  more 
thoroughly  appreciated,  we  would  meet  with 
fewer  cases  of  morphinomania,  chloral  and 
cocaine  habit  than  unfortunately  pertain  at 
present.  For  the  induction  of  sleep  the  follow- 
ing points  may  be  necessary  : — 

I.  To  produce  a  slight  degree  of  anasmia  of 
the  cerebrum,  e.g.  by  dilating  blood-vessels  in 
other  parts  of  the  body,  or  by  stilling  any  excited 
cardiac  action. 

II.  To  lessen  the  functional  activity  of  the 
organism  as  a  whole,  and  especially  in  certain 
cases,  e.g.  that  induced  by  derangement  of  the 
digestive  tract  (as  by  a  too  heavy  late  supper, 
or  a  dinner  indulged  in  not  wisely  but  too  well), 
and  also  that  induced  by  pain  or  discomfort  in 
some  peripheral  area.  A  consideration  of  these 
points  shows  us  that  a  hypnotic  may  act  in  one 
of  two  ways  : — 

1.  By  an  indirect  action  in  removing  the  cause 
that  is  preventing  sleep. 

2.  By  a  direct  action — that  of  a  paralysing 
action  on  the  cerebrum. 

Most  of  the  hypnotics  in  common  use  belong 
to  the  latter  class ;  some  of  these,  e.g.  the 
bromides,  have  a  slight  action  both  as  direct 
and  indirect  hypnotics.  The  use  of  hypnotic 
substances  is  greatly  abused,  and  for  this  state 
of  affairs  medical  men  are  in  part  responsible. 
Not  by  any  means  infrequently  do  we  meet  with 
patients  complaining  of  more  or  less  minor 


ailments,  whose  history  reveals  them  to  have 
been  the  slaves  of  sulphonal  or  chloral  hydrate, 
taken  indiscriminately  for  many  months  or  even 
longer,  and  the  treatment  of  such  cases  is  much 
more  difficult  in  virtue  of  that  habit.  It  is  a 
wise  rule  to  observe  that  in  a  considerable  pro- 
portion of  those  cases  in  which  the  administration 
of  a  hypnotic  is  really  called  for,  one  should  be 
chosen  which  there  is  little  prospect  of  the 
patient  taking  a  particular  fancy  to.  Herein 
paraldehyde  is  valuable.  But  we  must  bear  in 
mind  that  with  no  class  of  medicinal  remedy  is 
there  a  greater  tendency  to  idiosyncrasies  on  the 
part  of  patients,  and  these  idiosyncrasies  are 
usually  of  a  nature  calling  for  special  vigilance 
on  the  part  of  the  practitioner.  It  may  be  that 
the  dose  given  was  insufficient,  and  in  place  of 
a  paralysing  action  in  the  cerebrum,  the  very 
reverse  action  was  induced,  to  the  detriment 
both  of  the  patient  and  practitioner.  Again, 
the  dose  may  have  been  excessive,  and  a  result- 
ing depression  of  the  heart  and  vital  powers 
causes  additional  anxiety. 

Special  care  must  be  taken  with  the  use  of 
all  recent  remedies  with  advertised  powerful 
hypnotic  action,  said  to  be  unaccompanied  by 
any  svich  untoward  effects.  A  few  general  rules 
can  only  be  given ;  no  hard  and  fast  rules  can 
be  formulated. 

1.  Ascertain  the  cause  of  the  sleeplessness, 
and  if,  as  is  very  frequently  the  case,  that 
depends  on  a  general  state  of  health,  calling 
for  a  short  or  long  complete  rest  with  change 
of  air,  scenery,  occupation,  etc.,  that  must  be 
enjoined,  and  to  the  exclusion  of  all  so-called 
hypnotic  remedies. 

2.  General  tonic  remedies,  and  it  may  be 
special  tonics,  such  as  digitalis,  are  very  fre- 
quently the  line  of  treatment  indicated. 

3.  In  cases  of  brain  unrest  and  irritability 
resulting  from  brain  fatigue,  in  addition  to 
enjoining  the  necessary  brain  rest,  a  judicious 
course  of  bromides  will  be  found  most  appro- 
priate. The  following  prescription  can  be 
cordially  recommended  : — 

R  Sodii  bromidi        .       .  3ss. 
Quin.  hydrobrom.  .       .  5ss. 
Tinct.  aurantii      .       •  sj- 
AqujE  ad       .       .       •  o^j- 
A  tablespoonful  to  be  taken  in  a  winegiassful 
of  water  an  hour  before  bed -time.     For  use 
under  medical  directions  only. 

4.  In  other  cases  it  may  be  advisable  to  fall 
back  on  sulphonal,  bromidin,  chloretone,  trional, 
and  the  like — in  the  use  of  which  two  points 
should  always  be  kept  in  mind  : — 

{a)  The  remedy  should  be  prescribed  for  a 
stated  time,  and  only  taken  imder  medical 
supervision. 

{b)  The  dose  administered  should  be  carefully 
selected  to  meet  the  requirements  of  each  case ; 
the  great  variations  in  susceptibility  of  different 
patients  must  ever  be  kept  in  mind. 
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See  also  Alcoholism  {Treatment,  Breaking  the 
Habit) ;  Catalepsy  {Differential  Diagnosis)  ; 
Colour  Vision  {Disturbance  of  Colour  Percep- 
tion) ;  Dipsomania  {Treatment)  ;  Hysteria 
{Treatment,  General) ;  Malingering  {Curative 
Means) ;  Memory  in  Health  and  Disease 
{Periodic  Loss  of  Memory/,  Diagnosis) ;  Stammer- 
ing {Treattnent). 

Introduction. — Hypnotism,  although  officially 
recognised,  can  hardly  be  described  as  well 
known.  Hence  facts  must  be  cited  and  explana- 
tions given  which  would  be  out  of  place  in 
dealing  with  more  familiar  departments  of 
medicine.  For  those  who  wish  to  understand, 
and  possibly  to  practise,  hypnotism,  something 
more  is  required  than  a  mere  account  of  cases 
which  have  been  relieved  or  cured  by  it.  In- 
formation on  many  points  is  necessary,  as  the 
questions  put  to  me  show,  and  to  these  the 
following  article  is  an  attempted  reply. 

Historical 

Just  as  chemistry  arose  from  alchemy,  as- 
tronomy from  astrology,  so  hypnotism  had  its 
origin  in  mesmerism.  Hence,  among  hypnotic 
phenomena  are  to  be  found  those  mesmeric  ones 
which  have  stood  the  test  of  rigorous  investiga- 
tion, and  are  now  explained  in  a  more  scientific 
way.  Phenomena  such  as  Mesmer  {h.  1734,  d. 
1815)  described  had  been  observed  from  an  early 
date  in  human  history,  but  after  his  day  they 
were  usually  called  by  his  name,  and  explained 
by  his  theory,  i.e.  by  the  action  of  a  mysterious 
force  or  fluid  which  emanated  from  the  operator. 

In  1837  a  great  mesmeric  revival  began  in 
England,  of  which  John  EUiotson  was  the  prime 
mover.  After  seeing  the  experiments  of  Dupotet, 
EUiotson  introduced  mesmerism  into  his  hospital 
practice  and  teaching.  Shortly  afterwards, 
however,  this  was  forbidden  by  the  hospital 
authorities,  whereupon  he  resigned  his  appoint- 
ments and  continued  his  work  independently. 
Mesmeric  infirmaries  were  opened  in  London, 
Edinburgh,  Dublin,  and  elsewhere,  thousands 
of  patients  treated,  and  hundreds  of  painless 
operations,  including  ampvitations  of  the  thigh, 
etc.,  performed. 

Elliotson's  influence  spread  to  India.  There 


James  Esdaile,  surgeon  to  the  East  India  Com- 
pany, heard  of  his  work,  and,  in  1845,  tried  to 
mesmerise  a  Hindoo  convict  about  to  undergo  a 
surgical  operation.  The  result  was  successful, 
and,  at  the  end  of  a  year,  Esdaile  reported  102 
painless  operations  to  the  Government.  Shortly 
afterwards  he  was  appointed  to  a  Government 
hospital  in  Calcutta,  so  that  he  might  further 
test  mesmerism  as  an  anfesthetic.  Until  he  left 
India,  in  1851,  Esdaile  occupied  similar  posts, 
and  recorded  nearly  300  painless  major  opera- 
tions and  many  thousand  minor  ones. 

The  mesmeric  work  of  EUiotson  and  Esdaile 
was  bitterly  opposed  by  the  medical  profession, 
and  the  movement  practically  ceased  at  Elliot- 
son's  death. 

James  Braid  (born  1796,  died  1860)  com- 
menced his  mesmeric  investigations  in  Nov- 
ember 1841,  after  seeing  Lafontaine  produce 
apparently  genuine  phenomena.  Braid  demon- 
strated the  subjective  origin  of  mesmeric  pheno- 
mena, substituted  the  term  hypnotism  for  that 
of  mesmerism,  invented  the  terminology  which 
we  still  use,  and  employed  hypnotism  with  good 
therapeutic  results.  He  published  many  works 
on  the  subject,  all  now  out  of  print,  and  most 
of  them  little  known.  A  list  of  those  which  I 
have  been  able  to  trace,  thirty-eight  in  all,  is  to 
be  found  in  the  Revue  de  VHypnotisme  for  June 
1898. 

In  1859,  Azam  of  Bordeaux  became  acquainted 
with  Braid's  work,  and  commenced  to  investi- 
gate the  svibject.  About  the  same  time,  Broca 
and  Velpeau  drew  the  attention  of  the  Academie 
des  Sciences  to  Braid's  researches.  The  interest 
thus  excited  soon  faded,  and  it  was  not  until 
1883  that  Neuryjmology — Braid's  first  published 
book — was  translated  by  Jules  Simon.  Despite 
the  fact  that  Braid's  theories  were  adopted  by 
such  well-known  men  of  science  as  Professors 
Carpenter  and  John  Hughes  Bennett,  the  prac- 
tice of  hypnotism  apparently  ceased  in  England 
at  his  death. 

In  1860,  Liebeault  began  to  investigate  mes- 
merism, and,  four  years  later,  started  his  gratu- 
itous practice  of  hypnotism  amongst  the  poor  of 
Nancy.  He  published  Du  sommeil  et  des  e'tats 
analogues  consideres  surtout  au  point  de  vue  de 
Faction  de  la  morale  sur  le  physique  in  1866,  but 
of  this  one  copy  alone  was  sold,  and  Liebeault's 
work  was  ignored  by  the  profession  until  Bern- 
heim  became  a  convert  in  1882,  and  employed 
hypnotism  in  his  hospital  practice.  In  1884, 
Bernheim  published  De  la  suggestion  dans  I'e'tat 
hypnotique  et  dans  Vetat  de  veille,  and,  in  1886, 
La  therapeutique  suggestive.  Liebeault's  name 
now  became  well  known,  and  doctors  flocked 
from  all  countries  to  study  his  methods. 

Independently  of  Liebeault,  Charles  Richet, 
in  1875,  drew  attention  to  the  genuine  nature 
of  hypnosis,  and  termed  the  condition  somnam- 
bulisrne  provoque.  In  1878,  Charcot  began  to 
lecture  on  the  hypnotic  phenomena  observed  in 
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hystero- epileptics.  In  Germany,  Heidenhain 
and  others  commenced  to  investigate  the  sub- 
ject in  1880,  but  the  movement  they  originated 
soon  ceased.  Charcot  and  his  followers  formed 
the  school  of  the  Salpetriere ;  their  views,  how- 
ever, are  now  generally  discredited,  and  have 
done  little  or  nothing  to  further  the  therapeutic 
use  of  hypnotism.  On  the  other  hand,  the 
movement  originated  by  Liebeault  has  now 
spread  over  Europe,  its  development  in  Ger- 
many being  mainly  due  to  Forel.  In  England, 
although  Braid  was  never  completely  forgotten, 
the  hypnotic  revival,  apart  from  my  own  share 
in  it,  arose  from  Liebeault's  influence,  and  hyp- 
notism, despite  some  opposition,  has  now  gained 
a  recognised  place. 

At  the  Birmingham  meeting  of  the  British 
Medical  Association  in  1890,  a  committee  ap- 
pointed to  investigate  hypnotism  reported  unani- 
mously, two  years  later,  that  they  had  satisfied 
themselves  as  to  the  genuine  nature  of  hypnotic 
phenomena,  and  the  value  of  hypnotism  as  a 
therapeutic  agent.  Hypnotism  has  now  defin- 
itely taken  its  place  in  medicine  and  science. 
No  work  on  general  therapeutics  is  complete 
without  reference  to  it,  and  the  physiologist  or 
psychologist  who  ignores  its  existence,  or  denies 
its  phenomena,  imperils  his  reputation. 

Methods  of  Inducing  and  Terminating 
THE  Hypnotic  State 

Inducing  Hypnosis. — The  chief  methods  of 
inducing  hypnosis  are — (1)  Sensory  stimulation, 
e.g.  passes  with  contact,  fixed  gazing,  etc. ;  (2) 
Central  stimulation  by  suggested  ideas.  The 
first  was  the  only  one  consciously  employed  by 
the  mesmerists  ;  the  latter  is  the  avowed  method 
of  the  Nancy  school.  The  modern  hypnotiser, 
however,  borrows  in  technique  from  Mesmer 
and  Liebeault  with  equal  impartiality.  The 
members  of  the  Nancy  school,  while  asserting 
that  everything  is  due  to  suggestion,  do  not 
hesitate  to  use  physical  means,  and  Mesmer's 
passes  are  almost  exactly  reproduced  by  Wetter- 
strand.  Fixed  gazing  generally  precedes  or 
accompanies  suggestion,  and,  when  these  fail, 
Bernheim  has  recourse  to  narcotics.  At  first 
Braid  relied  mainly  on  fixed  gazing ;  later,  he 
hypnotised  as  readily  in  the  dark  as  in  the  light, 
and  easily  succeeded  with  the  blind.  As  the 
result  of  this,  he  concluded  that  the  influence 
acted  directly  on  the  mind  —  not  through  the 
optic  nerves — and  that  the  best  method  was 
direct  verbal  suggestion.  While  it  is  doubtful 
whether  physical  methods  alone  have  ever  suc- 
ceeded, hypnosis  can  certainly  be  induced  when 
these  methods  are  excluded.  Here,  the  subject 
is  made  to  understand  the  condition  the  operator 
wishes  to  induce,  and  to  expect  its  appearance. 
This  condition  is  kept  constantly  before  the 
subject's  mind  by  the  operator's  reiterated  verbal 
description  of  it ;  nothing  more  is  necessary. 
Once  hypnosis  has  appeared,  it  can  be  reinduced 


at  any  time  in  response  to  any  signal  previously 
arranged  by  suggestion. 

Terminating  Hypnosis. — No  matter  how  pro- 
found the  hypnosis,  the  siibject  can  always  be 
aroused  with  ease.  It  is  only  necessary  to  sug- 
gest during  hypnosis  that  the  condition  shall 
terminate  in  response  to  some  given  signal,  such 
as  the  audible  counting  of  "one,"  "two,"  "three  " 
by  the  operator.  Afterwards  the  subject  invari- 
ably responds  at  once  whenever  the  signal  is 
given. 

Experimental  Phenomena  of  Hypnosis 

These  vary  with  the  depth  of  the  hypnosis, 
the  personality  of  the  subject,  and  the  methods 
of  the  operator.  In  the  earlier  stages  we  do 
not  find  all  the  phenomena  which  characterise 
the  deeper  ones,  but  in  the  latter  we  can  induce 
not  only  its  own  phenomena,  but  those  of  all 
lighter  stages.  For  convenience'  sake,  therefore, 
I  propose  to  describe  the  phenomena  which  have 
been  evoked  in  the  most  profound  form  of  hyp- 
nosis, i.e.  somnambulism. 

Changes  in  the  Voluntary  Muscles. — The 
following  muscular  phenomena  have  been  ob- 
served : — Catalepsy.- — In  extreme  cases  there  is 
general  tonic  contraction  of  the  muscles.  Flexi- 
bilitas  Cerea. — Here  the  limbs  can  be  bent  like 
soft  wax  and  maintain  any  position  in  which 
they  are  placed.  Increase  of  Muscidar  Pouter. — 
Sometimes  the  subjects  are  able  to  perform 
physical  feats  far  beyond  their  normal  strength. 
Paralysis. — The  different  voluntary  muscles  may 
be  paralysed  singly  or  in  groups.  In  some  cases, 
the  muscles  necessary  for  the  performance  of  a 
given  movement  do  not  contract ;  in  others,  the 
muscles  act,  but  are  overpowered  by  the  violent 
contraction  of  the  antagonistic  ones.  There  are, 
however,  few,  if  any,  changes  in  the  voluntary 
muscles  which  are  absolutely  characteristic  of 
hypnosis,  and  none  which  arise  independently 
of  direct  or  indirect  suggestion.  The  most 
noticeable  phenomenon  is  the  long  maintenance 
of  an  uncomfortable  posture,  associated  with 
extreme  muscular  rigidity,  without  subsequent 
fatigue. 

Changes  in  the  Involuntary  Muscular  and 
Vaso- motor  Systems. — Pidse.  —  In  many  in- 
stances the  freqiiency  of  the  pulse  can  be  easily 
altered  by  suggestion,  this  being  accompanied  by 
corresponding  sphygmographic  changes.  Thus, 
increased  speed  is  associated  with  decreased 
tension,  and  vice  versa. 

Bourru  and  Burot,  Mabille,  Jules  Voisin, 
Artigalas,  Remond,  Hulst,  etc.,  report  cases  of 
bleeding  from  the  skin  ;  Forel,  Schrenck-Notzing, 
Rybalkin,  etc.,  local  redness  of  the  skin ;  and 
Focachon,  Rybalkin,  Kraff't-Ebing,  Hulst,  etc., 
blisters  produced  by  suggestion.  Krafft-Ebing 
and  others  cite  cases  of  alterations  of  temper- 
ature. 

The  evidence  as  to  local  redness  of  the  shin 
and  bleeding  is  convincing  in  some  instances  and 
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unsatisfactory  in  others.  As  to  the  alleged 
changes  of  temperature,  further  and  more  care- 
ful observations  are  necessary,  while  the  evi- 
dence as  to  blistering  is  not  conclusive. 

Forel  and  other  observers  have  arrested  and 
excited  menstruation  during  hypnosis  ;  caused 
its  appearance  at  a  given  date  by  post-hypnotic 
suggestion,  and  regulated  its  duration  and  in- 
tensity. The  action  of  the  boivels  can  be  easily 
excited  by  suggestion.  In  short,  many  cases 
are  cited  which  tend  to  show  that  secretion  and 
excretion  are  largely  under  the  influence  of  sug- 
gestion. 

Changes  in  the  Special  Senses,  Common 
Sensation,  Muscular  Sense  and  Appetite. — 
Vision,  both  distant  and  near,  can  be  altered  by 
suggestion.  In  some  instances,  at  all  events, 
this  is  due  to  changes  in  the  muscles  of  accom- 
modation. Many  instances  of  suggested  hyper- 
sesthesia  of  the  sense  of  smell  are  recorded.  An 
increase  of  muscular  sense  is  shown  by  greater 
power  of  discrimination  between  minute  differ- 
ences in  weight,  and  in  other  ways.  Common 
cutaneous  sensibility  can  be  increased,  the  sub- 
jects sometimes  distinguishing  the  points  of  the 
compass  at  half  the  normal  distance.  Thermo- 
sensibility  caii  also  be  rendered  more  acute. 
Hunger  and  thirst  can  be  excited,  or  tempor- 
arily arrested,  by  suggestion. 

The  activity  of  the  special  senses  can  be  de- 
creased or  arrested.  A  psychical  dumbness, 
blindness,  or  deafness  can  be  produced,  while,  in 
deep  hypnosis,  analgesia  and  anaesthesia  can  be 
easily  evoked,  either  simultaneously  or  separ- 
ately. Cases  in  which  impressions,  which 
otherwise  would  have  aroused  consciousness, 
are  arrested  before  they  reach  the  higher  cere- 
bral centres  are  usually  classed  as  negative  hal- 
lucinations. The  term  positive  hallucination  is 
applied  to  cases  where  the  memory  of  past 
sensory  impressions  has  been  aroused  by  sug- 
gestion, and  the  subject  led  to  believe  in  their 
reality. 

Automatic  Writing. — Problems,  suggested  to 
the  subject  during  hypnosis,  may  be  recorded 
after  waking  by  automatic  writing.  Here,  the 
primary  waking  consciousness  retains  no  recol- 
lection of  the  hypnotic  suggestion.  It  does  not 
know  that  the  secondary  consciousness,  after 
the  hypnotic  state  has  been  terminated,  first 
solves  the  problem  and  then  directs  the  motor 
acts  which  record  it.  It  is  also  unconscious  of 
the  motor  acts  themselves. 

Hypnotic  and  Post-Hypnotic  Appreciation 
OP  Time.  —  Many  observers  have  noticed  an 
increased  appreciation  of  time  during  hypnosis 
and  in  the  fulfilment  of  post-hypnotic  sugges- 
tions. One  of  my  subjects,  if  told  to  do  some- 
thing at  the  expiration  of  a  complicated  number 
of  minutes  from  a  given  hour,  as,  for  example, 
20,845,  almost  invariably  carried  out  the  sugges- 
tion with  absolute  precision,  while  no  recollec- 
tion of  the  command  or  its  execution  existed  in 


the  primary  consciousness.  Further,  the  calcu- 
lations involved  were  far  beyond  the  subject's 
normal  arithmetical  powers,  while  her  waking 
self  possessed  no  special  power  of  time  appre- 
ciation. 

Eapport. — The  mesmerists  of  Elliotson's  day 
believed  that  a  peculiar  rappc/rt  existed  between 
the  operator  and  his  subjects.  The  latter  were 
supposed  to  be  in  relation  by  their  senses  with 
those  who  mesmerised  them,  but  with  them 
alone.  Braid  pointed  out  that  the  condition 
was  a  purely  artificial  one,  the  result  of  train- 
ing, and  that,  even  when  it  existed,  the  rapport 
was  more  apparent  than  real,  as  outsiders  were 
able  to  get  into  relationship  with  the  subject, 
although  they  had  to  employ  special  devices  for 
this  purpose.  Moll's  later  observations  confirm 
Braid's  views. 

Memory. — In  slight  hypnosis  there  is  abso- 
lutely no  alteration  in  memory,  but  in  the  most 
profound  state — somnambulism — there  is  post- 
hypnotic amnesia,  i.e.  the  subject  during  normal 
life  remembers  nothing  of  what  had  taken  place 
in  hypnosis.  On  being  rehypnotised,  however, 
he  can  recall  all  the  events  of  previous  hypnoses, 
those  of  normal  life  he  had  previously  been  able 
to  remember,  and  frequently  also  many  things 
which  the  waking  self  had  forgotten. 

Volition.  —  I  have  never,  either  in  this 
coiintry  or  abroad,  seen  a  hypnotic  suggestion 
carried  out  which  involved  anything  opposed  to 
the  patient's  prejudices,  feelings,  or  moral  sense. 
Bernheim  and  others  base  the  possibility  of 
hypnotic  crime  on  the  fact  that  hypnotic  sub- 
jects will  sometimes  execute  imaginary  ones, 
e.g.  put  a  lump  of  sugar  into  a  friend's  teacup, 
when  told  this  is  arsenic.  Questioning  in  sub- 
sequent hypnosis,  however,  always  reveals  the 
fact  that  the  subject  knew  exactly  what  he  was 
doing,  and  fully  realised  the  experimental  nature 
of  the  transaction. 

Self-Hypnosis. — Once  genuine  hypnosis  has 
been  induced,  it  is  an  easy  matter  to  teach  the 
subject  to  evoke  the  condition  for  himself. 
Afterwards,  he  can  make  the  necessary  sugges- 
tions to  himself  while  awake,  and  reproduce  the 
state  at  a  given  signal.  Some  of  my  former 
patients  still  employ  hypnotism  in  this  way 
for  the  relief  of  pain,  the  production  of  sleep,  etc. 

The  Therapeutic  Uses  op  Hypnotism 

With  the  space  at  my  disposal,  it  is  only 
possible  to  give  a  short  outline  of  the  thera- 
peutic uses  of  hypnotism,  while  illustrative 
cases  must  necessarily  be  few  in  number  and 
lacking  in  detail.  It  is  in  functional  nervous 
disorders  that  hypnotism  yields  its  best  results. 
Thus,  Berillon  and  many  others  assert  that  it 
is  specially  indicated  in  the  following  hysterical 
affections : — 

I.  The  convulsive  attacks  of  grande  hysteric  " 
and  the  symptoms  which  sometimes  persist  after 
them — paralysis,  contracture,  anaesthesia,  etc 
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In  this  country  I  have  only  seen  three  cases 
of  "  gi-ande  hysteria "  of  the  true  Salpetriere 
type.  The  first,  treated  by  drugs  alone,  died 
from  cerebral  hfemorrhage  following  a  con- 
vulsive attack.  The  second,  hypnotised  after 
repeated  failures,  recovered  completely  and  has 
remained  ten  years  without  relapse.  The  third, 
after  varied  treatment,  passed  four  months  in 
the  National  Hospital,  Queen's  Square,  where 
subcutaneous  injections  of  hyoscine,  and  large 
and  frequently  repeated  doses  of  chloral, 
bromide,  etc.,  were  administered,  her  condition 
growing  distinctly  worse  meanwhile.  On  14th 
June  1900,  when  I  first  saw  her,  she  was  unable 
to  walk  ;  there  was  a  contracture  of  the  muscles 
of  the  left  leg,  constant  clonic  muscular  spasm 
of  the  muscles  of  the  head,  trunk,  and  extremi- 
ties on  the  left  side,  together  with  frequent  and 
violent  generalised  convulsive  attacks  of  the 
true  Salpetriere  type.  On  June  18th,  she  was 
discharged  from  the  hospital  and  came  under 
my  care ;  she  commenced  to  improve  almost 
immediately  vmder  hypnotic  treatment,  and 
three  weeks  later  all  morbid  symptoms  had 
disappeared. 

Numerous  cases  of  "  grande  hysterie,"  with 
good  results,  are  reported  by  Continental 
observers,  and  Berillon,  who  for  three  years 
watched  Dumontpallier's  cases  at  the  Pitie 
Hospital,  states  that  most  of  the  patients  made 
a  complete  recovery  and  are  now  in  good  health 
— some  married  and  mothers  of  families,  others 
occupying  responsible  business  positions. 

Voisin  reported  a  case  of  long  -  standing 
hystero  -  epilepsy  with  maniacal  attacks  ;  the 
patient  recovered  and  became  wardrobe  maid 
at  the  Salpetriere. 

II.  Monosymptomatic  hysteria  —  monoplegia, 
mutism,  ajjhonia,  hiccough,  cough,  blepharo- 
spasm, discromatopsy,  rhythmical  chorea,  etc. 

The  following  are  illustrative  cases  from  my 
own  practice  : — 

Mrs.  ,  aged  49  ;  singultus  of  three  years' 

duration,  supposed  to  be  due  to  large  uterine 
fibroid.  No  improvement  from  careful  drug- 
ging, electrical  treatment,  etc.  Hypnotised. 
Recovered.    No  relapse  after  five  years. 

Miss   ,  aged  20 ;  aphonia  of  four  years' 

duration,  with  loss  of  reflex  sounds.  Paresis  of 
lower  extremities.  Rapid  recovery  under  hyp- 
notic treatment. 

Miss  ,  aged  1 9  ;  violent  muscular  tremor 

of  extremities  of  fifteen  months'  duration. 
Careful  hospital  treatment  without  benefit. 
Hypnotised.  Rapid  and  complete  recovery. 
No  relapse  after  five  years. 

Berillon,  de  Jong,  Wetterstrand,  van  Eeden, 
van  Renterghem,  and  many  other  Continental 
observers,  report  successful  cases  of  hysterical 
aphonia,  hiccough,  cough,  mutism,  blepharo- 
spasm, chorea,  etc. 

Dr.  A.  Gros  d'Apt  reports  a  case  of  hysterical 
paralysis  of  the  lower  extremities  of  three  years' 


duration,  which  was  rapidly  cured  by  sugges- 
tion. 

Van  Renterghem  records  a  case  of  long- 
standing clonic  spasm  of  the  cervical  muscles  in 
a  man,  aged  42,  who  had  been  treated  without 
success  by  drugs,  electricity,  hydropathy,  nerve- 
stretching,  etc.,  but  completely  recovered  under 
hypnotic  treatment. 

A  similar  successful  case  is  reported  by 
Tatzel.  The  patient,  a  man,  aged  44,  had  been 
compelled  to  abandon  work  and,  after  having 
spent  all  his  money  on  medical  and  surgical 
treatment,  ended  in  the  workhouse.  Tatzel 
also  reports  two  successful  cases  of  paramyo- 
clonus multiplex,  while  Lemoine  cites  one  of 
hysterical  tremor  of  twenty-one  years'  duration, 
simulating  paralysis  agitans,  which  recovered 
after  six  days'  hypnotic  treatment. 

III.  The  various  manifestations  of  ordinary 
hysteria  —  insomnia,  dyspepsia,  visceral  and 
menstrual  troubles,  neuralgia,  etc. 

The  following  are  illustrative  cases  from  my 
own  practice  : — 

Miss  ,  aged  20 ;  insomnia  from  infancy, 

with  spinal  neuralgia  of  ten  years'  duration. 
Complete  recovery  after  short  hypnotic  treat- 
ment.   No  relapse  after  five  years. 

Mrs.  ,  aged  41  ;  migraine,  dj'smenorrhoea, 

dyspareunia,  chronic  constipation,  dyspepsia, 
insomnia,  constant  depression,  spinal  neuralgia, 
etc.  Slight  hypermetropia,  over- corrected  by 
ciliary  spasm,  causing  virtual  myopia — could 
only  read  third  line  of  Snellen's  unaided.  All  the 
morbid  symptoms,  including  the  ciliary  spasm, 
disappeared  after  a  short  hypnotic  treatment, 
and  the  patient  was  able  to  read  the  bottom  line 
of  Snellen's  unaided.  The  ophthalmic  observa- 
tions were  made  by  the  late  Mr.  Bendelack 
Hewetson.  Two  years  later  thei-e  had  been 
neither  relapse  nor  return  of  the  ciliary  spasm. 

Miss  ,  aged  28 ;  pain  in  hip  and  leg  of 

five  years'  duration,  with  inability  to  walk. 
Treatment :  drugging,  rest  on  back  for  two 
months;  Weir- Mitchell ;  massage;  electricity; 
hydropathy ;  Paquelin's  cautery  to  leg — about 
20,000  applications  in  all.  Meanwhile,  the 
patient  grew  steadily  worse ;  all  treatment  was 
then  abandoned,  and  she  was  considered  incur- 
able. Complete  recovery  followed  two  days' 
hypnotic  treatment ;  the  patient  exchanged  her 
bath  chair  for  a  bicycle,  and  now,  four  years' 
later,  is  well,  active,  and  strong. 

As  a  large  proportion  of  my  patients  suffered 
from  hysteria,  I  could  cite  many  cases  similar 
to  those  just  given.  In  all  the  type  was  identi- 
cal, the  details  alone  differed.  One  or  more  of 
the  bodily  functions  was  performed  consciously 
and  painfully,  and  some  form  of  headache  or 
neuralgia  was  generally  present,  together  with 
more  or  less  marked  symptoms  of  mental  in- 
stability. 

On  the  Continent,  hysteria  has  also  been  the 
disease  most  frequently  treated  by  hypnotism, 
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and  successful  cases  of  every  known  form  have 
been  reported.  These  are  so  numerous  that  it 
is  impossible  here  to  give  even  a  precis  of  them. 
(See  also  "Hysteria,  Treatment  of,"  p.  321.) 

IV.  Mental  troubles  of  a  hysterical  nature. 
Perversion  of  sentiment,  obsessions,  irresistible 
impulses,  hallucinations,  melancholia,  etc. 

Perversions  of  sentiment  are  of  common 
occurrence  in  hysterical  patients,  and  are 
generally  associated  with  insomnia,  depression, 
uncontrollable  weeping,  etc.  The  changes  in 
sentiment  vary  from  indifference  or  dislike  for 
those  formerly  loved,  up  to  a  more  or  less 
intense  hatred,  sometimes  associated  with  im- 
pulses to  injure  the  person  disliked.  Once 
hypnosis  is  induced,  such  cases  generally  quickly 
recover. 

Hypnotic  treatment  often  gives  good  results 
in  cases  of  obsession.  The  following  are  some 
amongst  the  varieties  which  have  come  under 
my  notice : — Involuntary  contraction  of  the 
bladder,  arising  solely  from  a  fixed  idea  as  to 
urination,  and  independently  of  distension  and 
other  physical  causes ;  dread  of  cancer,  followed 
by  delusion  as  to  its  presence ;  fear  of  insanity, 
associated  with  insomnia  and  melancholia ;  ex- 
cessive blushing,  with  fixed  idea  of  being  con- 
stantly noticed  and  adversely  criticised ;  fixed 
idea  of  being  haunted,  with  delusions  as  to 
visits  from  the  spirit  of  a  deceased  enemy ; 
fixed  idea  as  to  the  possibilities  of  having 
injured  others  accidentally,  with  constant  folic 
du  cloute  and  clelire  clu  toucher,  together  with 
suicidal  impulses  and  more  than  one  attempt  at 
suicide  ;  fixed  ideas  as  to  business  incompetence, 
with  resultant  withdrawal  from  society  ;  morbid 
fears  as  to  death,  accident,  loss  of  employment, 
associated  with  agoraphobia,  delusions,  hal- 
lucinations, and  suicidal  impulses  ;  dread 
of  thunderstorms ;  claustrophobia ;  dread  of 
travelling  by  rail  or  carriage  ;  fixed  idea 
that  something  dreadful  would  happen  to  the 
Almighty  if  anything  were  done  by  the  patient 
contrary  to  various  forms  of  popular  supersti- 
tion ;  fear  of  catching  syphilis,  with  folie  du 
doute  and  delire  du  toucher  associated  with  con- 
stant washing  of  the  hands  and  cleaning,  or 
destruction,  of  personal  efiects ;  impulse  to 
touch  certain  objects,  with  dread  of  some  fear- 
ful catastrophe  if  this  were  omitted ;  fixed  idea 
of  sexual  incapacity,  associated  with  consequent 
impotence.  All  the  cases  just  referred  to  re- 
covered, while  some  of  them  have  passed  ten 
years  without  relapse. 

The  mental  condition  in  the  above  cases  varied 
widely.  In  many  instances  the  patients  fully 
recognised  that  the  fears  or  ideas  which  tor- 
mented them  were  absurd  and  groundless.  In 
others  the  morliid  ideas  were  more  or  less  com- 
pletely assimilated,  the  fears  had  become 
delusions,  and  were  often  associated  with  hallu- 
cinations. 

Successful  cases  of  obsession  are  also  reported 


by  Schrenck  -  Notzing,  Hecker,  Wetterstrand, 
van  Eeden,  de  Jong,  van  Eenterghem,  Bern- 
heim,  Delboeuf,  Gorodichze,  Russell  Sturgis, 
Voisin,  Burot,  Mavrokakis,  Bourdon,  etc. 

Vicious  and  Degenerate  Children. — At  the 
International  Congress  of  Hypnotism,  Paris, 
1889,  the  therapeutic  value  of  suggestion  in 
the  following  diseases  of  children  was  generally 
recognised :  Incontinence  of  urine  and  fseces, 
nervous  "tics,"  nocturnal  terrors,  chorea,  onan- 
ism, blepharospasm,  and  many  other  disturbances 
of  the  nervous  system  of  a  functional  character. 
Further,  that  suggestion  was  an  excellent  aux- 
iliary in  the  education  of  vicious  and  degenerate 
children,  especially  where  there  were  habits 
of  lying,  cruelty,  theft,  inveterate  idleness, 
cowardice,  or  imbecility. 

I  have  seen  several  children — who  undoubtedly 
suffered  from  moral  insanity  —  recover  under 
hypnotic  treatment,  and  some  of  them  (after  the 
lapse  of  many  years)  show  no  symptoms  of  the 
original  disease.  Some  were  dirty,  insolent, 
violent  in  temper,  and  addicted  to  self-abuse 
and  purposeless  theft,  and,  in  addition,  suffered 
from  nocturnal  terrors,  insomnia,  and  various 
"  tics." 

According  to  Berillon,  hypnotism  is  not  only 
useful  in  moral  perversity,  but  also  forms  the 
best  method  of  treating  various  nervous  tricks. 
He  draws  special  attention  to  the  frequency  of 
nail-biting  in  children,  and  to  the  fact  that  it  is 
often  associated  with  other  marks  of  degeneracy. 
Such  conditions  can  be  successfully  treated  by 
suggestion ;  and  I  have  seen  instances  of  nail- 
biting,  even  when  the  habit  has  been  long  estab- 
lished, that  have  disappeared  after  a  single 
hypnotic  seance. 

Liebeault  records  77  cases  of  enuresis  noctur- 
nalis,  45  being  boys  and  32  girls.  The  youngest 
was  three,  the  oldest  eighteen  years  of  age,  the 
average  being  about  seven.  In  all,  with  the  ex- 
ception of  9,  the  malady  dated  from  birth.  Of 
these,  56  recovered,  9  were  improved,  while  in  12 
there  was  no  alteration.  In  my  own  practice, 
the  results,  though  not  so  striking  as  those  of 
Liebeault,  have  been  eminently  satisfactory. 

Neurasthenia. — Schrenck-Notzing  has  pub- 
lished a  more  or  less  detailed  account  of  228 
cases  of  neurasthenia  treated  by  hypnotism,  and 
the  following,  amongst  others,  report  successful 
cases,  Briigelmann,  Berillon,  Bourdon,  Voisin, 
Burckhardt,  Forel,  Ringier,  Ritzmann,  Bourru, 
Burot,  Stadelmann,  von  Corval,  Michael,  Droz- 
doivski,  von  Kozuchowski,  Neilson,  Bernheim, 
van  Renterghem,  Wetterstrand. 

According  to  Schrenck-Notzing,  the  sexual 
perversions  so  often  associated  with  neurasthenia, 
even  when  these  have  changed  the  entire  person- 
ality, are  frequently  cured  by  suggestion. 

Insanity. — According  to  the  late  Dr.  Auguste 
Voisin,  of  the  Salpetriere,  no  one  believed  it  was 
possible  to  hypnotise  the  insane  until  1880,  when 
he  first  succeeded  in  a  case  of  acute  mania.  From 
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that  date,  until  his  death,  Voisin  devoted  him- 
self largely  to  the  treatment  of  mental  disorders 
by  hypnotic  suggestion ;  and,  while  he  admitted 
that  hypnotism  could  do  nothing  in  somatic 
mental  affections,  such  as  general  paralysis, 
cerebral  softening,  etc.,  stated  that  he  had  cured 
many  cases  of  undoubted  insanity,  as  well  as 
other  disorders  more  or  less  closely  allied  to  it, 
e.g.  melancholia  with  hallucinations,  suicidal 
impulses,  and  delusions  of  persecution ;  acute 
and  subacute  mania ;  hysteria  and  epilepsy ; 
morphinomania ;  dipsomania ;  obsessions,  such 
as  delire  du  toucher,  agoraphobia,  claustrophobia, 
etc.  Voisin  regarded  hypnotic  suggestion  as 
extremely  valuable  in  mental  disorders,  and 
often  obtained  good  results  with  comparative 
facility  once  hypnosis  had  been  induced,  a  fact 
which  caused  him  to  express  his  regret  that  all 
the  insane  were  not  hypnotisable. 

Dr.  Repoud  (Cantonnal  Asylum  of  Marsens, 
Fribourg)  claims  to  have  cured  cases  of  un- 
doubted insanity,  while  successful  cases  are  also 
reported  by  Burckhardt  (Prefargier  Asylum), 
Liebeault,  Bremaud  (Brest),  Velander  (Ydnkop- 
ing,  Sweden). 

In  1890,  Drs.  Percy  Smith  and  A.  T.  Myers 
published  an  account  of  the  hypnotic  ti'eatment 
of  twenty-one  insane  patients  in  Bethlem  Hos- 
pital. Improvement  followed  in  six  instances, 
but  the  results  appear  to  have  been  due  more 
to  increased  personal  attention  than  to  hypnotic 
influence. 

Dr.  George  Robertson,  in  1893,  hypnotised 
and  controlled  the  worst  case  of  suicidal  and 
homicidal  mania  there  had  been  in  Morningside 
for  ten  years.  He  concluded  that,  in  insanity 
and  allied  disorders,  hypnotism  was  of  service  in 
producing  sleep,  quietening  the  brain,  and  pre- 
venting outbursts  of  excitement  from  passing 
into  mania  ;  also  in  dispelling  fleeting  delusional 
states  and  minor  psychoses,  as  well  as  for 
purposes  of  management. 

In  1897,  Dr.  Woods,  Hoxton  House  Asylum, 
reported  good  results  in  fifteen  cases  of  insanity; 
the  majority  of  these,  however,  apparently  be- 
longed to  minor  forms  of  melancholia. 

Personal  Results. — With  veiy  few  exceptions 
my  results  in  cases  of  undoubted  insanity  have 
been  disappointing.  In  many  instances  I  have 
failed  to  induce  hypnosis,  while  in  others, 
although  I  was  able  to  produce  sleep  and  relieve 
the  pain  of  organic  maladies,  the  suggestions 
were  entirely  without  effect  upon  the  insane 
ideas.  There  were,  however,  some  favourable 
exceptions,  e.g.  a  case  of  acute  mania  with 
attempted  suicide,  followed  by  mutism,  insomnia, 
violence,  and  persistent  refusal  of  food.  The 
patient,  who  had  been  certified,  was  in  an  asylum, 
and  all  feeding  was  forcible.  After  the  first 
seance  forced  feeding  was  never  necessary,  and 
the  patient  made  a  complete  recovery. 

I  have  also  obtained  good  results  in  subacute 
puerperal  mania  with  suicidal  impulses,  and  in 


cases  of  melancholia  of  a  more  or  less  hysterical 
type.  In  some  of  these  cases  the  patients  had 
previously  been  certified. 

Voisin's  claim  to  have  been  the  first  to  employ 
hypnotism  in  the  treatment  of  the  insane  is 
untenable.  In  1852,  Esdaile  hypnotised  thirty- 
seven  insane  patients  at  the  Calcutta  Asylum, 
but  admitted  that  the  therapeutic  results  were 
disappointing.  About  the  same  date,  Dr.  Keen 
(Berhampore  Asylum,  India)  found  hypnotism 
of  much  service  in  procuring  quiet  and  main- 
taining discipline,  thus  forestalling  the  observa- 
tions of  Dr.  Robertson.  Braid  and  EUiotson 
also  reported  cases  of  insanity  cured  by 
hypnotism. 

Dipsomania. — Hypnotism  yields  excellent  re- 
sults in  dipsomania.  Am.ongst  my  successful 
cases,  of  both  sexes,  the  duration  of  the  disease 
had  varied  from  five  to  seventeen  years ;  some 
had  had  several  attacks  of  delirium  tremens  and 
epilepsy,  and  in  most  there  was  a  family  history 
of  alcoholism.  In  many  instances  repeated  and 
prolonged  treatment  in  retreats  had  failed,  while 
the  "  gold  cure  "  had  been  equally  unsuccessful. 
Some  of  the  earlier  cases  have  now  remained 
over  ten  years  without  relapse. 

Forel  claims  to  have  obtained  excellent  and 
durable  results  in  dipsomania,  and  successful 
cases  are  also  reported  by  Voisin,  Ladame, 
Tatzel,  Hirt,  Neilson,  de  Jong,  Liebeault,  Bern- 
heim,  van  Eeden,  van  Renterghem,  Wettei'strand, 
Schrenck-Notzing,  Krafft-Ebing,  Hamilton  Os- 
good, Cruise,  Tuckey,  Woods,  etc. 

Much  depends,  however,  upon  the  patient's 
mental  attitude  and  the  operator's  management 
of  the  case.  The  following  are  the  more  im- 
portant points : — 

1.  The  patient  must  be  willing  to  be  cured. 
Some,  amongst  my  earlier  failures,  afterwards 
confessed  that  they  had  been  forced  to  come  by 
their  relatives,  but  never  wished  to  be  cured, 
and  had  persistently  opposed  my  suggestions. 

2.  If  possible  all  stimulants  ought  to  be 
stopped  the  moment  treatment  begins.  When 
a  patient  is  taking  a  bottle  or  more  of  spirits  a 
day,  this  cannot  be  done  without  risk  of  delirium 
tremens.  In  such  cases,  the  quantity  taken 
should  be  rapidly  diminished,  and,  unless  the 
patient  is  deeply  hypnotised,  the  insomnia, 
sickness,  etc.,  which  are  apt  to  arise  should  be 
combated  by  drugs. 

3.  It  is  important,  especially  at  the  com- 
mencement of  the  treatment,  that  the  patient 
should  not  be  left  alone.  He  should  always 
have  some  trustworthy  person  near  him,  to 
whom  he  can  confide  his  temptations,  and  who 
will  aid  him  in  overcoming  them. 

4.  The  operator  must  be  persevering  and  not 
easily  discouraged  ;  patients,  who  ultimately  do 
well,  sometimes  relapse  more  than  once  during 
treatment. 

5.  Even  when  the  craving  disappears  quickly, 
the  patient  ought  to  be  hypnotised  regularly 
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for  a  month,  and  afterwards  occasionally  for  a 
few  weeks. 

6.  As  a  general  rule,  the  deeper  the  hypnosis 
the  greater  the  chance  of  success.  I  only  know 
of  one  instance  amongst  my  own  patients  where 
a  relapse  followed  after  somnambulism  had  been 
obtained.  On  the  other  hand,  many  have  re- 
covered when  hypnosis  had  only  reached  the 
stage  of  drowsiness,  while  in  some  instances  the 
recovery  of  the  patient  was  the  only  evidence  of 
hypnosis. 

7.  During  hypnosis  distaste  of  alcohol  ought 
to  be  suggested  to  the  patient,  as  well  as  the 
abolition  of  the  craving.  Finally,  he  must  be 
made  to  understand  that  he  can  never  look 
forward  to  being  a  moderate  drinker,  and  that 
the  only  choice  before  him  lies  between  total 
abstinence  and  drunkenness. 

MORPHINOMANIA  AND  OTHER  DrUG  HaBITS.  

Morphia  and  other  drug  habits  frequently  yield 
to  hypnotic  treatment.  In  many  of  my  cases 
of  neurasthenia  and  hysteria,  especially  where 
insomnia  was  a  marked  symptom,  a  drug  habit 
had  been  established.  Some  took  morphia  regu- 
larly, either  by  the  mouth  or  hypodermically, 
while  a  3'et  greater  proportion  used  chloral, 
sulphonal,  etc.  One  patient,  who  suffered  from 
hysterical  neuralgia,  frequently  inhaled  chloro- 
form in  addition  to  injecting  morphia.  In  these 
cases  the  disease  which  had  given  rise  to  the 
drug  habit  was  treated  first ;  if  the  patients 
recovered,  they  often  spontaneously  gave  up 
the  habit  or  it  disappeared  in  response  to 
further  suggestion.  Thus,  the  patient,  who  had 
long  taken  chloroform  and  morphia,  abandoned 
both  as  soon  as  his  neuralgia  ceased. 

A  cocaine  habit  sometimes  results  from  the 
pi'escription  of  cocaine  spray  for  hay  asthma  or 
other  affections  of  a  like  nature.  One  of  my 
patients,  who  recovered  imder  hypnotic  treat- 
ment, had  for  eight  years  used  an  ounce  of 
cocaine  per  week  in  this  way. 

Wetterstrand,  amongst  other  cases  of  drug 
habits,  cites  38  in  which  morphia  was  injected 
subcutaneously ;  of  these  28  recovered.  Many 
of  the  cases  were  extremely  grave  and  of  long- 
standing, and  with  several  the  abstinence  treat- 
ment had  been  tried  without  success — sometimes 
more  than  once.  Most  of  them  were  treated  in 
private  houses ;  the  morphia  was  never  stopped 
at  once,  but  rapidly  decreased,  while  the  patient 
was  constantly  informed  of  the  diminution. 

Dr.  Fulda,  Frankfurt-on-Main,  reports  a  case 
of  morphinism  of  ten  years'  dui-ation,  which  was 
cured  after  three  months'  hypnotic  treatment ; 
two  years  later  there  had  been  no  relapse. 

One  of  Dr.  Marot's  patients  had  taken  morphia 
for  six  years.  Slie  could  not  pass  half  an  hour 
without  giving  herself  a  subcutaneous  injection, 
and  her  arms,  legs,  and  abdomen  were  covered 
with  numerous  cicatrices  and  subcutaneous 
nodules  resulting  from  the  use  of  the  syringe. 
She  recovered  after  hypnotic  treatment,  and 


three  and  a  half  years  later  there  had  been  no 
relapse. 

Successful  cases  are  also  reported  by  Voisin, 
Berillon,  Tanzi,  and  many  others. 

Epilepsy. — Elliotson,  Esdaile,  and  Braid  re- 
ported cases  of  epilepsy  said  to  have  been  cured 
by  mesmeric  or  hypnotic  treatment.  In  one, 
cited  by  Elliotson,  there  had  been  no  relapse 
after  two  years,  and  in  one  of  Braid's  after  eight 
years.  Both  patients  had  apparently  suffered 
from  genuine  long-standing  attacks  of  grand 
nial. 

Wetterstrand  asserts  that  some  of  his  earlier 
patients  have  now  remained  many  years  without 
relapse,  and  his  general  results  are  so  startling 
that  Forel  said  he  only  accepted  them  after  he 
had  personally  investigated  Wetterstrand 's  work. 

More  or  less  successful  cases  are  reported  by 
de  Jong,  Berillon,  Stadelmann,  Woods,  and 
others. 

With  the  exception  of  a  case  of  epilepsy, 
associated  with  dipsomania,  in  which  five  years 
have  passed  without  relapse,  my  results,  although 
encouraging,  are  not  conclusive.  Out  of  eleven 
cases  marked  improvement  occurred  in  five  in- 
stances, but  complete  recovery  in  none.  In  one 
case  of  four  years'  duration,  in  which  there  wei'e 
several  attacks  of  grand  mal  per  week,  and 
much  impairment  of  intellect,  there  was  a  re- 
mission for  twelve  months ;  the  patient  then 
relapsed,  but  the  fits  ceased  vmder  renewed 
treatment.  In  another  somewhat  similar  case 
the  attacks  ceased  for  eighteen  months,  then  a 
solitary  one  appeared,  while  now  twelve  months 
have  passed  without  a  further  attack. 

The  cases  already  cited  by  no  means  exhaust 
the  therapeutic  applications  of  hypnotism,  and 
the  following  are  some — amongst  the  many 
widely  differing  diseases — in  which  it  has  been 
employed  with  success  : — 

Menstrual  Disorders. — According  to  Braid, 
hypnotic  treatment  was  the  best  for  regulating 
menstruation,  and  for  curing  or  relieving  morbid 
conditions  connected  with  it.  Later  writers 
hold  similar  views.  Thus,  Forel  cites  cases  in 
which  he  personally  succeeded  in  causing  the 
appearance  or  cessation  of  the  period  during 
hypnosis,  and  also  in  regulating  its  duration 
and  intensity,  while,  in  other  instances,  he 
produced  the  same  results  by  post-hypnotic 
suggestion. 

The  following  cases  are  recorded  by  Tyko 
Brvinnberg,  of  Upsala  : — 


Cases. 

No 

Improvement. 

Improved. 

Cured. 

Amenorrhrea    .  . 

9 

1 

2 

6 

Menorrhagia     .  . 

9 

3 

2 

4 

Menorrhagia  and  \ 

5 

1 

1 

3 

Dysmenorrboea  / 

Dysmenorrho;a.  . 

3 

1 

1 

1 

Total  .... 

26 

6 

6 

14 

One  of  the  patients,  a  girl  over  20  years  of 
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age,  had  never  menstruated,  but  did  so  after  the 
second  hypnosis. 

Some  of  the  successful  cases  of  dysmenorrhoea 
were  severe  and  of  long  standing,  the  periods 
being  much  lengthened  and  the  intervals 
shortened. 

Grossmann  records  a  case  of  amenorrhoea,  of 
three  years'  duration,  in  a  women  30  years  of 
age.  A  few  hours  after  the  first  hypnosis,  the 
period  commenced  slightly,  and  became  copious 
after  the  second  seance  next  day. 

The  following  case  is  recorded  by  Bernheim : — 
Madame  M.,  aged  35. — Up  to  the  birth  of  her 
first  child,  menstruation  was  regular,  with  an  in- 
terval of  21  days  ;  afterwards,  she  suffered  from 
menorrhagia  and  dysmenorrhoea,  the  interval 
between  the  periods  varying  from  11  to  13 
days.  Bernheim  suggested  a  progressive  retar- 
dation of  the  periods,  a  definite  time  being  fixed 
for  the  appearance  of  the  menses,  e.g.  25,  27, 
28,  and  29  days.  These  suggestions  were 
successful ;  an  interval  of  29  days  was  estab- 
lished, the  dysmenorrhoea  ceased,  and  the 
duration  of  the  period  was  reduced  from  6  to 
3  days. 

Successful  cases  of  amenorrhoea,  dysmenor- 
rhoea, and  menorrhagia  are  also  cited  by  Delius, 
Wetterstrand,  Voisin,  Berillon,  Gascard,  Journee, 
Marandon  de  Monthyel,  Bourruj  Buret,  Decle. 
Many  of  the  cases  were  of  long  standing,  and 
had  resisted  other  methods  of  treatment,  while 
their  recovery  was  confirmed  by  later  reports. 

My  personal  observations  accord  with  the 
conclusions  just  cited.  In  nearly  every  instance, 
where  deep  hypnosis  had  been  induced,  the 
dysmenorrhoea  ceased,  even  when  it  was  associ- 
ated with  various  forms  of  uterine  displacement. 
In  many  cases  of  menorrhagia,  the  length  of  the 
interval  was  increased,  and  that  of  the  period 
diminished.  Some  of  these  patients,  who  foi-- 
merly  had  to  pass  at  least  a  week  in  bed  at 
each  period,  have  now  no  interruption  in  the 
activity  of  their  lives. 

In  one  case  of  amenorrhoea  of  eighteen 
months'  duration,  the  period  appeared  a  few 
hours  after  the  first  seance,  and  again  a  month 
later,  when  hypnosis  was  reinduced.  In 
another,  of  eighteen  months'  duration,  the 
period  appeared  at  the  day  indicated,  in 
response  to  a  post- hypnotic  suggestion  made 
three  weeks  previously. 

In  the  majority  of  cases,  the  hypnotic  treat- 
ment required  was  short,  and  the  menstrual 
functions  remained  normal  after  its  cessation. 

Secretion  of  Milk.  —  Several  cases  are 
recorded  in  which  the  secretion  of  milk  has 
been  increased  or  arrested  by  suggestion.  One 
of  the  earliest  is  cited  by  Esdaile.  His  sister- 
in-law,  when  weaning,  suffered  from  an  accumu- 
lation of  milk  in  her  breasts,  which  rendered 
them  painful  and  swollen.  Esdaile  hypnotised 
her ;  in  half  an  hour  she  was  free  from  pain, 
while  next  morning  the  breasts  were  soft  and 


comfortable,  and  without  further  secretion  of 
milk. 

An  experiment,  the  reverse  of  this,  was 
related  by  Braid.  He  hypnotised  a  patient 
and  suggested  an  increase  of  milk  in  one  breast. 
On  waking,  she  had  no  recollection  of  what  he 
had  said,  but  complained  of  tightness  in  the 
breast.  Her  child  was  fourteen  months  old, 
and  her  milk  had  almost  disappeared ;  despite 
this,  the  breast  became  almost  immediately 
distended  with  it.  A  few  days  later.  Braid 
successfully  'repeated  the  experiment  with  the 
other  breast.  The  patient  suckled  her  child 
for  six  months  longer,  the  supply  of  milk  being- 
more  abundant  than  it  had  been  at  any  time 
since  her  confinement. 

The  following  case  is  reported  by  Grossmann  : 
— B.,  aged  20,  primipara,  suckled  her  child  for 
a  fortnight ;  then  ceased  to  do  so  as  she  had  to 
leave  home.  Three  weeks  later,  she  returned 
and  wished  to  nurse  the  child  again,  but  she 
had  no  milk  in  the  right  breast  and  hardly  any 
in  the  left.  The  patient  was  hypnotised,  and 
the  sensations  associated  with  the  flow  of  milk 
suggested.  In  three  minutes,  the  veins  of  the 
left  breast  became  enormously  congested,  and 
milk  began  to  flow  from  it.  At  first,  repeated 
pressure  failed  to  produce  a  single  drop  from 
the  right  breast,  but  when  the  suggestions  were 
repeated  it  was  secreted  freely. 

An  interesting  case  is  recorded  by  Freud, 
where  a  patient  was  unable  to  suckle  her  child, 
not  from  want  of  milk,  but  because  violent 
vomiting  followed  whenever  the  child  was  put 
to  the  breast.  This  symptom  had  appeared 
after  a  previous  confinement,  and  the  patient 
had  been  compelled  to  abandon  her  attempts  to 
suckle.  On  the  present  occasion,  and  also  on 
a  subsequent  one,  hypnotic  suggestion  rapidly 
removed  all  difficulty. 

Stammering. — As  a  rule,  good  results  depend 
upon  deep  hypnosis,  but  exceptions  occur,  and 
cure  may  take  place  when  slight  hypnosis  alone 
has  been  induced.  Thus,  one  of  my  patients, 
an  inveterate  stammerer,  whose  infirmity  ren- 
dered him  self-conscious,  shy,  and  miserable, 
completely  recovered  although  he  barely  reached 
the  stage  of  lethargy.  All  the  other  morbid 
symptoms  disappeared  when  the  stammering 
ceased,  and  the  patient  has  recently  been  called 
to  the  bar.  Wetterstrand  reports  48  cases, 
average  age  fifteen  years,  with  the  following- 
results  :  recovered  15,  improved  19,  no  im- 
provement 14. 

Sea-Sickness. — Slight  hypnosis  has  apparently 
little  effect  in  preventing  sea- sickness.  The 
results,  however,  are  often  very  successful  when 
profound  hypnosis  can  be  induced.  Here,  even 
when  the  suggestions  have  been  made  months 
previously,  sickness  is  often  entirely  prevented, 
even  with  patients  who  had  previously  been 
invariably  ill  on  short  and  calm  voyages.  One 
of  my  patients,  who  before  treatment  had  been 
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a  phenomenally  bad  sailor,  afterwards  made 
several  voyages  to  and  from  India,  without 
sickness  or  rehypnotisation. 

Rheumatism. — Grossmann  records  123  cases 
of  chronic  articular  rheumatism,  and  claims  to 
have  obtained  good  results  in  every  instance. 
Tatzel,  Delius,  and  others,  also  report  successful 
cases.  As  far  as  my  personal  experience  goes, 
the  pain  of  all  forms  of  rheumatic  affections, 
both  acute  and  chronic,  can  be  relieved  or 
abolished  by  suggestion  in  deep  hypnosis.  In 
one  instance,  a  commencing  attack  of  rheumatic 
fever  was  apparently  aborted  by  keeping  the 
patient  in  the  hypnotic  trance  for  forty-eight 
hours.  In  two  cases  of  rheumatoid  arthritis 
good  results  were  obtained,  even  although  slight 

hypnosis  alone  was  induced,  e.g.  Mr.  ,  aged 

45.  Illness  of  two  years'  duration.  Joints 
swollen  and  distorted ;  walked  badly,  use  of 
hands  and  feet  much  impaired,  and  suffered 
from  insomnia  and  severe  pain.  Careful  treat- 
ment at  home  and  at  foreign  baths  had  produced 
no  improvement.  After  hypnotic  treatment  all 
morbid  symptoms,  except  those  due  to  organic 
changes  in  the  joints,  disappeared  and  the 
patient  resumed  work. 

Miss  ,  aged  26. — Illness  of  seven  years' 

duration.  All  the  joints  of  the  extremities 
were  affected,  knees  ankylosed,  elbows  and 
wrists  almost  immovable.  Patient  unable  to 
walk,  or  even  to  move  in  bed ;  she  invariably 
slept  on  her  back,  and  could  not  turn  on  to  her 
side.  The  stiffness  in  the  hip  joints  prevented 
her  sitting ;  she  was  in  constant  pain,  and  suf- 
fered from  emaciation  and  amenorrhoea.  Result 
of  hypnotic  treatment :  Patient  now  strong  and 
well  nourished.  She  sleeps  well,  is  free  from 
pain,  and  menstruation  is  regular.  The  absence 
of  pain  enabled  passive  movements  to  be  made, 
and  now,  although  there  is  still  much  stiffness 
and  distortion,  the  patient  can  move  freely  in 
bed,  walk  with  crutches,  sit  up  with  comfort, 
and  use  her  hands  for  various  forms  of  work. 

Deafness.  —  The  range  of  hearing  can  be 
increased  in  the  healthy  individual  by  sugges- 
tion ;  many  instances  are  also  reported  in  which 
improvement  or  recovery  has  taken  place  in 
cases  where  the  hearing  had  been  more  or  less 
impaired  by  accident  or  disease.  In  the  majority 
of  those  I  have  observed,  there  was  a  history  of 
scarlet  fever  with  otorrhoea.  In  most  cases  the 
perforation  of  the  drum  had  healed,  and  there 
was  little  to  be  observed  in  the  way  of  physical 
abnormality.  The  hearing,  however,  was  defec- 
tive on  one  or  both  sides,  the  watch  being  heard 
sometimes  only  at  a  distance  of  an  inch  or  two, 
at  others  only  on  pressure.  When  deep  hypnosis 
was  induced,  the  results  were  frequently  strik- 
ing, and  the  hearing  became  normal  or  even 
hyperfesthetic.  Several  years  later  the  improve- 
ment was  still  maintained. 

In  cases  of  total  deafness  —  congenital  or 
otherwise — no  improvement  was  obtained. 


In  Menier's  disease  the  results  are  interesting. 
In  a  typical  case,  there  had  been  sixteen  years' 
deafness  of  the  right  ear  and  two  years  of  the 
left.  At  first,  the  patient  had  suffered  from 
occasional  attacks  of  headache,  giddiness,  etc., 
these  being  followed  by  an  increase  in  deafness. 
Later,  there  was  marked  vertigo,  the  patient 
was  unable  to  walk  unaided,  and  this  was 
associated  with  rotatory  movements,  constant 
headaches,  and  numbness  of  the  hands  and  feet. 
In  all  cases  where  deep  hypnosis  was  induced, 
there  was  a  slight  improvement  in  hearing,  with 
partial  or  complete  disappearance  of  all  the 
nervous  symptoms.  A  year  later,  these  patients 
reported  that  the  improvement  in  hearing  had 
not  been  maintained,  b^^t  that  there  had  been 
no  return  of  the  nervous  symptoms. 

Skin  Diseases. — The  following  cases  are  from 
my  own  practice  : — 

Mrs.   ,  aged  49. — Pruritus  vulvae  and 

eczema  of  four  years'  duration,  unrelieved  by 
treatment.  Intense  nocturnal  irritation,  in- 
somnia, and  chronic  constipation.  The  uterus 
was  retroflected  and  bound  down  by  adhesions ; 
this,  together  with  the  constipation,  was  sup- 
posed to  have  originated  and  maintained  the 
disease.  The  sphincter  ani  was  stretched  under 
ether  by  Mayo  Robson,  but  this  neither  cured 
the  constipation  nor  relieved  the  other  symp- 
toms. Hypnosis  was  induced  at  the  sixty- 
seventh  attempt.  Result :  Rapid  and  complete 
recovery,  with  no  relapse  after  three  years. 

Miss  ,  aged  15. — On  the  back  of  the  left 

arm,  just  above  the  wrist,  a  patch  of  skin,  2-| 
inches  long  by  broad,  was  the  seat  of  con- 
stant perspiration,  which  had  existed  from  early 
childhood.  This  was  always  excessive,  saturat- 
ing the  bandages  which  enveloped  the  arm,  and 
dripping  upon  the  floor.  Hypnosis,  with  som- 
nambulism, was  induced  at  the  first  attempt, 
and  next  day  the  perspiration  had  markedly 
diminished.  The  patient  was  again  hypnotised, 
when  the  perspiration  ceased,  and  two  years 
later  there  had  been  no  relapse. 

Successful  cases  are  reported  by  other  writers. 
Thus,  Hamilton  Osgood  cites  ( 1 )  a  case  of  severe 
and  intractable  eczema  of  nine  years'  duration 
in  a  boy,  aged  eleven.    Hypnotised.  Recovered. 

(2)  Mrs.  ,  aged  88,  severe  eczema  of  nine 

years'  duration.    Hypnotised.    Recovered.  (3) 

Mr.   ,  aged  60,  severe  and  painful  eczema  of 

forty  years'  duration.    Hypnotised.  Recovered. 

Therapeutic  Summary.  —  Insanity.  —  Forel, 
while  admitting  the  genuineness  of  Voisin's 
therapeutic  results,  asserted  that  his  so-called 
insane  patients  simply  suffered  from  hysteria. 
The  brain,  he  says,  is  the  instrument  we  employ 
in  suggestion,  and  if  the  instrument  itself  is 
spoilt,  we  are  no  longer  able  to  make  use  of  it, 
or  only  to  a  very  small  extent,  as  a  means  of 
reacting  upon  itself  and  influencing  its  functions 
in  general. 

In  reply  to  this,  Voisin,  while  denying  that 
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all  his  cases  were  hysterical,  claimed  that  the 
successful  treatment  by  suggestion  of  that  class 
alone,  marked  a  therapeutic  advance  of  no  little 
importance.  Our  asylums,  he  said,  contained  a 
large  number  of  hysterical  insane,  who  were 
violent  and  dangerous,  and  who  inspired  both 
disgust  and  pity  by  their  tendency  to  drink  and 
steal,  and  by  their  lies,  dirtiness,  obscene  and 
unnatural  acts.  Many  of  those,  who  had  long 
been  asylum  inmates,  were,  thanks  to  hypnot- 
ism, now  leading  active  and  useful  lives. 

Later,  Forel  himself  reported  a  case  of  delu- 
sional insanity,  which  he  had  successfully  treated 
by  hypnotism.  The  question  whether  insanity 
in  its  graver  forms  can  be  cured  by  hypnotism 
is  still  an  open  one,  but  one  must  not  forget,  in 
endeavouring  to  estimate  the  value  of  this  form 
of  treatment,  that  the  experiment  practically 
dates  from  Voisin's  first  case  in  1880,  and  that 
comparatively  few  attempts  have  been  made  by 
others  to  give  the  method  a  fair  trial.  The 
value  of  the  Bethlem  cases  is  much  lessened  by 
the  fact  that  in  no  instance  did  the  number  of 
attempts  to  induce  hypnosis  exceed  nine,  while 
in  six  cases  only  one  was  made. 

A  certain  proportion  of  the  insane  are  cured 
or  recover,  and  it  seems  reasonable  to  suppose 
that  a  method  of  treatment  which,  without 
drugs,  can  produce  sleep,  remove  excitement 
and  other  morbid  mental  conditions,  may  prove 
a  valuable  remedial  agent. 

Epilepsy. — Here,  the  results  are  encouraging, 
but  not  conclusive.  In  some  instances,  hystero- 
epilepsy  may  have  been  mistaken  for  genuine 
epilepsy,  while  in  others,  sufficient  time  has  not 
elapsed  to  enable  us  to  judge  of  the  permanency 
of  the  cure.  On  the  other  hand,  if  other  medical 
men  have  not  obtained  successes  equal  to  those 
claimed  by  Wetterstrand,  few,  if  any  of  them, 
have  employed  his  special  method,  viz.  pro- 
longed hypnotic  sleep. 

Other  Diseases. — Apart  from  insanity  and 
epilepsy,  the  therapeutic  results  must  be  re- 
garded as  satisfactory,  and  the  following  are 
some  of  the  more  important  points  as  to  the 
statistics  on  which  these  results  are  based  : — 

1.  The  cases  observed  have  been  numerous. 
Thus,  to  take  a  few  examples,  van  Eeden  and 
van  Renterghem  treated  1089  persons  between 
the  years  1887  and  1893,  while  Wetterstrand's 
cases  up  to  1893  amounted  to  6500.  Liebeault 
has  published  no  complete  record  of  his  thirty 
years'  practice,  but,  from  1887  to  1890,  he 
treated  1756  cases.  From  1882  to  1886,  Bern- 
heim  attempted  to  hypnotise  5000  of  his  hospital 
patients,  while  a  few  years  later  the  number  had 
risen  to  10,000.  In  the  first  year  of  his  hypnotic 
practice,  Forel  treated  205  patients,  many  of 
whom  were  insane.  In  1898,  he  informed  me 
that  he  had  tried  to  hypnotise  about  1000 
persons,  and  had  succeeded  with  over  95  per 
cent. 

2.  Many  of  the  observers,  notably  Forel,  had 


already  gained  distinction  not  only  in  medicine, 
but  in  other  departments  of  science. 

3.  The  majority  of  the  observations  were 
checked  by  others.  Thus,  Bernheim's  cases 
were  watched  by  Beaunis  and  Liegeois,  while 
the  majority  of  Voisin's  were  hospital  patients, 
who  were  under  the  observation  of  keenly  critical 
and  sometimes  hostile  colleagues.  Further,  the 
cliniques,  even  when  these  were  not  hospital 
ones,  were  always  open  to  other  medical  men, 
and  I  have  spent  many  weeks  amongst  the 
patients  of  Liebeault,  Forel,  Wetterstrand,  van 
Eeden,  van  Renterghem,  Bernheim,  etc. 

In  the  therapeutic  section  of  this  article  suc- 
cessful cases  are  alone  cited.  Naturally,  how- 
ever, hypnotism,  like  other  methods,  has  its 
failures.  These  are  due  to  many  causes,  amongst 
which  the  following  may  be  cited: — (1)  The 
selection  of  unsuitable  cases.  Organic  diseases, 
which  do  not  respond  to  other  forms  of  treat- 
ment, are  equally  incurable  by  hypnotism.  In 
such  maladies,  however,  some  of  the  symptoms 
are  due  to  functional  disturbances,  excited  be- 
yond the  actual  limits  of  organic  lesion,  and 
these  are  often  relieved  by  hypnotism.  (2) 
Hypnotism  is  rarely  resorted  to  until  all  other 
forms  of  treatment  have  failed.  The  disease  is 
thus  engrained,  as  it  were,  and  the  patients 
have  the  fixed  idea  that  they  cannot  be  cured. 
Recovery,  under  such  circumstances,  gives  a 
special  significance  to  hypnotic  statistics.  (3) 
The  time  allowed  is  often  far  too  short.  Patients 
who  for  twenty  years  have  tried  other  methods 
in  vain,  grudge  giving  a  few  months  to  hypnotism, 
while  others  regard  the  treatment  as  a  sort  of 
operation,  which  they  condemn  as  unsuccessful 
if  it  does  not  cure  at  the  first  sitting. 

In  judging  hypnotic  results,  therefore,  there 
are  three  things  which  ought  specially  to  be  re- 
membered, (a)  The  cases  treated  in  this  country 
are  almost  invariably  those  which  have  been  un- 
relieved by  other  methods.  (6)  Even  under 
these  unfavourable  circumstances,  the  percentage 
of  success  is  high,  and  many  functional  nervous 
disorders,  which  apparently  receive  little  or  no 
benefit  from  drugs,  are  relieved  or  cured  by 
hypnotism,  (c)  Further,  with  due  care  hypnotic 
treatment  is  absolutely  devoid  of  danger.  The 
will  is  strengthened  instead  of  weakened,  and 
the  patients  soon  learn  to  rely  upon  themselves 
instead  of  upon  the  operator. 

Hypnotism  in  Surgery 

Esdaile  justly  claimed  that  painless  mesmeric 
surgery  was  common  in  his  hospitals,  years 
before  the  days  of  ether  and  chloroform. 

The  following  cases  from  my  own  practice 
illustrate  hypnotism  as  an  anaesthetic  : — Miss  A., 
aged  20. — Double  strabismus.  Operated  on  by 
Bendelack  Hewetson,  1889.  Hypnotic  antcsthesia 
alone.  The  patient  turned  her  eyes  as  directed, 
so  as  to  put  the  muscular  fibres  on  the  stretch. 
Later,  she  sustained  a  severe  fracture  of  the 
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nose.  Hypnosis  was  induced  and  the  bones 
moulded  into  position.  There  was  no  pain 
during  or  after  these  operations. 

Mr.  B.,  aged  40,  1890. — Fracture  of  bones  of 
arm  and  shoulder  girdle,  with  injury  to  soft 
parts  and  subsequent  ankylosis  of  joints.  The 
adhesions  were  frequently  broken  down  under 
chloroform.  Result,  swelling,  inflammation,  and 
renewed  immobility.  Ultimately,  the  patient 
refused  the  antesthetic,  and  would  not  allow 
passive  movements  without  it.  He  was  hypno- 
tised at  the  first  attempt,  and  the  adhesions 
broken  down  without  pain  ;  this  was  repeated 
from  time  to  time,  and  followed  by  complete 
recovery. 

The  late  Mr.  A.  Turner,  L.D.S.,  published  an 
account  in  the  Dental  Journal  for  March  1890, 
of  some  of  his  operations  on  my  patients.  He 
stated  that  on  one  occasion  he  had  extracted 
forty  teeth,  selecting  those  cases  likely  to  afford 
a  severe  test.  Hypnosis  was  induced  and  ter- 
minated almost  instantaneously;  anesthesia  was 
complete,  and  yet  the  movements  of  the  patient 
could  be  controlled  by  the  operator,  thus  obviat- 
ing the  necessity  for  gags,  etc.  A  weak,  anfemic 
girl,  with  valvular  disease, — likely  to  "  deepen  " 
under  nitrous  oxide,  or  to  collapse  for  a  day 
after  ether, — was  quickly  and  quietly  rendered 
unconscious.  Two  left  and  two  right  molars, 
and  a  lower  bicuspid,  all  difficult  teeth,  were 
painlessly  extracted  and  without  subsequent 
suffering. 

On  28th  March  1890,  a  number  of  my  patients 
were  operated  on  at  Leeds,  and,  according  to 
Mr.  Pridgin  Teale,  who  was  present  with  sixty 
other  medical  men,  "  the  experiments  were 
deeply  interesting,  and  had  been  marvellously 
successful." 

The  following  were  two  of  the  cases  : — 

C,  aged  19. — Dental  caries.  A  weak,  anaemic 
girl.  Hypnotic  antesthesia  was  produced  by  my 
written  suggestion,  and  sixteen  teeth  extracted, 
while  I  remained  in  another  room. 

D.  ,  a  boy  aged  8.  —  Exostosis  of  great  toe. 
Hypnosis  first  induced  two  days  previously.  Mr. 
!Mayo  Robson  removed  the  great  toe  nail,  then 
the  exostosis,  and  part  of  the  first  phalanx. 

In  none  of  the  cases  was  there  any  pain 
either  during  or  after  operation.  Some  were 
nervous  subjects,  highly  sensitive  to  pain  in  the 
normal  condition ;  others  were  strong,  healthy 
working  men.  All  returned  to  Goole  the  same 
day,  and  in  every  case  the  healing  process  was 
remarkably  quick. 

Further  operations  are  reported  by  other  ob- 
servers, thus: — Tillaux,  colporrhaphy ;  Schmeltz, 
ectropion  and  amputation  of  breast ;  Bourdon, 
uterine  fibroid ;  Grossmann,  fractures  and  dis- 
locations ;  Sandberg,  dental  operations ;  Forel, 
cataract;  Wood,  necrosis  of  humerus ;  van  Eeden 
and  van  Renterghem,  dental  operations. 

Granting,  as  recent  statistics  apparently  show, 
that  94  per  cent  of  mankind  can  be  hypnotised. 


it  must  still  be  admitted  that  many  preliminary 
attempts  are  required  in  a  large  proportion  of 
cases.  Further,  hypnosis  frequently  never 
becomes  deep  enough  for  operative  purposes ; 
this  is  specially  noticeable  amongst  the  nervous 
and  hysterical.  Under  these  circumstances, 
unless  there  were  grave  objections  to  the  use 
of  other  anaesthetics,  I  should  consider  it  a  waste 
of  time  to  attempt  to  hypnotise  a  patient  for 
operative  purposes  alone. 

Apart  from  this,  hypnotic  anaesthesia  possesses 
many  advantages,  thus : — (1)  Once  deep  hypnosis, 
with  anaesthesia,  has  been  obtained,  it  can  be 
immediately  reinduced  at  any  time ;  (2)  No 
repetition  of  any  hypnotic  process  is  necessary, 
the  hypnotiser's  written  or  verbal  command  is 
sufficient ;  (3)  The  hypnotiser's  presence  is  not 
essential,  the  patient  can  be  put  in  touch  with 
the  operator  by  written  order,  or  by  other  means 
previously  suggested  during  hypnosis ;  (4)  No 
abstinence  from  food  or  other  preparation  is 
necessary ;  (5)  Nervous  apprehension  can  be 
removed  by  suggestion  ;  (6)  Hypnosis  is  pleasant 
and  absolutely  devoid  of  danger ;  (7)  Hypnosis 
can  be  maintained  indefinitely  and  terminated 
immediately  at  will ;  (8)  The  patient  can  be 
placed  in  any  position  without  risk — a  not  un- 
important point  in  operations  on  the  mouth  and 
throat — and  will  alter  that  position  at  the  com- 
mand of  the  operator;  (9)  Gags  and  other 
retentive  apparatus  are  unnecessary  ;  (10)  Anal- 
gesia alone  can  be  suggested,  and  the  patient 
left  sensitive  to  other  impressions — an  advantage 
in  operations  on  the  mouth  and  throat;  (11) 
There  is  no  tendency  to  sickness  during  or 
after  operation,  a  distinct  gain  in  abdominal 
cases;  (12)  Pain  after  operation,  and  during 
subsequent  dressings,  can  be  entirely  prevented 
by  suggestion  ;  (13)  The  rapidity  of  the  healing 
process,  possibly  as  a  result  of  the  absence  of 
pain,  is  frequently  very  marked. 

Hypnotism  in  Obstetrics 

Elliotson  and  other  mesmerists  of  his  day 
reported  many  cases  of  painless  confinement, 
and  in  their  time  newspaper  announcements  of 
births  were  sometimes  followed  by  the  words 
"  painlessly  during  hypnotic  trance."  Many 
instances  of  painless  hypnotic  birth  are  reported 
by  modern  observers  ;  amongst  others,  the  follow- 
ing cite  cases  in  which  all  the  patients  were  primi- 
parae — Kingsbury,  Schrenck-Notzing,  Wetter- 
strand,  Mesnet,  Fraipont,  Fanton,  Dobrolsky. 

Dr.  Bourdon  suggested  to  a  patient,  in  labour 
at  the  full  term,  that  the  pains  should  cease  and 
not  reappear  for  eight  days.  He  claims  that 
the  expei'iment  was  successful,  and  that  the 
confinement  took  place  painlessly  at  the  time 
he  had  selected. 

Schrenck-Notzing  states  that  hypnotic  sug- 
gestion can  render  labour  painless.  It  also 
facilitates  its  course  by  regulating  the  position 
of  the  body  and  limbs,  and  increasing  or  diminish- 
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ing  the  uterine  contractions  through  the  action 
of  the  voluntary  muscles. 

Dr.  Fanton  asserts  that  suggestion  acts  directly 
upon  the  uterus,  and  that  the  operator  can  cause 
its  contractions  to  appear  or  disappear  at  will. 
Thus,  uterine  inertia  may  be  successfully  com- 
bated without  ergot,  and  the  use  of  forceps 
frequently  rendered  unnecessary.  The  after- 
contraction  of  the  uterus  can  be  excited  and 
maintained  by  suggestion,  and  post  -  partum 
htemorrhage  prevented ;  while,  in  cases  of  ad- 
herent placenta,  turning,  etc.,  the  uterus  can 
be  relaxed  and  the  necessary  operations  facili- 
tated. Dr.  Fanton  claims  to  have  excited  pre- 
mature labour  by  suggestion,  and  considers  it 
criminal  to  have  recourse  to  other  means — 
dilatation  of  the  cervix,  perforation  of  the  mem- 
branes, etc.  —  without  having  first  attempted 
this  method. 

Although  Dr.  Fanton  founds  his  statements 
on  numerous  cases  and  experiments,  many  of 
them  observed  and  confirmed  by  other  medical 
men,  the  results  he  claims  are  so  startling  that 
few  are  likely  to  accept  them  without  further 
evidence.  One  must  admit,  however,  that  the 
involuntary  contractions  of  the  uterus  are  some- 
times arrested  by  emotional  states.  Thus,  when 
a  patient  is  in  active  labour,  her  pains  may 
suddenly  cease  and  remain  in  abeyance  for  hours, 
if  a  stranger  comes  to  attend  her  instead  of  her 
own  medical  man. 

Pregnant  women  are  more  easily  hypnotised 
than  those  s\ifFering  from  nervous  diseases ;  and 
from  this,  and  other  reasons,  there  are  fewer 
objections  to  the  employment  of  hypnotism  in 
obstetrics  than  in  general  surgery.  Notwith- 
standing, unless  the  methods  of  inducing  hyp- 
nosis are  greatly  improved,  its  use  as  an  an- 
aesthetic will  ever  remain  restricted.  Hypnotic 
anaesthesia,  however,  must  always  be  of  keen 
interest  to  both  physiologist  and  psychologist. 
It  is  a  thing  apart,  not  an  ordinary  narcotic, 
illustrating  familiar  methods  of  preventing  pain 
by  checking  all  conscious  cerebration.  It  is  a 
new  departure — the  first  successful  attempt  at 
dissociating  forms  of  sensation,  which  through- 
out the  known  history  of  the  human  organism 
have  almost  invariably  existed  together.  Here, 
pain  is  suppressed  by  the  inhibition,  from  among 
all  the  subject's  possible  sensations,  of  precisely 
those  which  would  in  any  way  be  disagreeable 
to  him,  while  general  consciousness  may  be  un- 
impaired, and  sensations,  other  than  painful 
ones,  rendered  more  acute  by  suggestion. 

Stages 

The  hypnotic  condition  is  divided  by  different 
observers  into  a  varying  number  of  stages. 
Most  of  these  classifications,  particularly  Bern- 
heim's,  are  complicated  and  misleading,  while 
none  are  quite  satisfactory,  as  the  stages  them- 
selves are  more  or  less  the  result  of  training, 
and  thus  artificial. 


The  following  classification  is  the  one  I  fol- 
low : — 

1.  Slight  Hypnosis. — Changes  in  the  volun- 
tary muscles  can  be  induced.  Memory  unaltered. 

2.  Deep  Hypnosis. — Here,  in  addition,  changes 
in  the  special  senses  can  be  evoked,  and  there 
is  sometimes  partial  amnesia  on  waking. 

3.  Somnambulism.  —  In  this  stage,  all  the 
phenomena  of  the  two  previous  ones  can  be 
evoked,  and  sometimes  also  others  (appreciation 
of  time,  etc.),  which  cannot  be  produced  in  the 
earlier  stages.  The  chief  characteristic  of  som- 
nambulism, however,  is  the  amnesia  which 
follows  it,  i.e.  the  waking  consciousness  retains 
no  recollection  of  what  has  occurred  in  hypnosis. 

The  division  of  the  hypnotic  state  into  differ- 
ent stages  is  of  little  practical  importance  to  the 
physician.  AVith  rare  exceptions — such  as  the 
production  of  somnambulism  for  operative  pur- 
poses— none  but  curative  suggestions  are  given, 
and,  in  the  majority  of  the  successful  cases, 
recovery  takes  place  before  any  deep  stage  is 
reached.  With  a  certain  proportion  of  such 
patients,  the  phenomena  of  deep  hypnosis  might 
be  evoked  and  classified,  if  suggestions  were 
directed  to  that  end.  Experimental  and  thera- 
peutic work,  however,  should  be  kept  absolutely 
distinct. 

Susceptibility 

In  1892,  Schrenck-Notzing  published  his 
First  International  Statistics  of  Suscepjtihility, 
which  showed  that  fifteen  observers  in  different 
countries  had  tried  to  hypnotise  8705  persons, 
with  the  following  results  : — 6  per  cent  were 
uninfluenced  j  1 5  per  cent  became  somnambules, 
while  78  per  cent  were  less  deeply  hypnotised. 
These  figures  are  fairly  representative,  although 
certain  observers  have  obtained  still  better  re- 
sults. Thus,  out  of  1756  consecutive  cases, 
Liebeault's  failures  only,  amounted  to  3  per  cent, 
while  Wetterstrand  only  failed  in  3-7  per  cent 
out  of  3209  cases. 

Susceptibility  is  little  affected  by  race,  and 
hardly  at  all  by  sex  ;  but  children  are  more 
easily  influenced  than  adults.  According  to 
Forel,  every  mentally  healthy  person  is  naturally 
hypnotisable,  while  the  majority  of  observers 
agree  that  the  hysterical  and  ill-balanced  are 
the  most  difficult  to  influence. 

The  causes  which  aflect  susceptibility  ad- 
versely are  too  numerous  to  be  referred  to  in 
detail ;  the  most  important  are  fear  and  dis- 
quieting emotions  of  a  like  nature.  Thus,  the 
psychical  preparation  of  a  patient  for  hypnosis 
is  as  important  and  complicated  as  the  physical 
preparation  essential  to  antiseptic  surgery. 

In  the  first  500  cases,  drawn  from  my  general 
practice,  there  were  only  two  failures,  while  48 
per  cent  became  somnambules.  This  suscepti- 
bility, far  above  the  average,  was  apparently 
due  to  the  following  causes  : — I  had  already 
gained  the  patients'  confidence  by  attending 
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them  in  previous  illnesses.  At  that  time  hyp- 
notism was  not  discussed  in  the  public  press, 
and  the  patients  had  not  been  frightened  with 
absurd  stories  as  to  its  dangers.  Many  of  the 
patients  were  healthy  persons  hypnotised  for 
operative  purposes,  while  the  percentage  of 
cases  of  long-standing  nervous  disease  was  small. 

In  the  first  100  cases,  drawn  from  other 
sources,  the  failures  reached  22  per  cent.  Here, 
most  of  the  patients  suffered  from  serious  and 
long-standing  nervous  disease.  All  were 
strangers  to  me,  while  the  majority  had  heard 
that  hypnotism  was  dangerous  and  inevitably 
associated  with  loss  of  consciousness  and  volition. 

Remarks  on  Methods  and  the  Management 
OF  THE  Hypnotic  State 

Some  further  hints,  as  to  the  induction  of 
hypnosis  and  the  management  of  the  hypnotic 
state,  may  be  useful  to  those  about  to  practise 
hypnotism. 

1.  Do  not  attempt  to  hypnotise  your  patient 
at  the  first  interview.  Hear  his  history  ;  form 
your  diagnosis,  and  make  friends  with  him. 
Then  tell  him  that  what  you  propose  doing 
involves  neither  interference  with  volition  nor 
possibility  of  harm.  Explain  that  he  will  have 
to  rest  quietly,  with  his  mind  fixed  on  some 
monotonous  idea,  while  you  make  suggestions, 
and  that  these,  when  given  under  specific  cir- 
cumstances, tend  to  arouse  powei's  which  are 
latent  in  his  own  brain,  and  which  may  be  used 
for  his  benefit.  Above  all,  emphasise  the  fact 
that  only  a  very  small  proportion  of  those  who 
are  cured  pass  into  a  condition  in  any  way  re- 
sembling sleep. 

2.  At  the  next  visit,  place  the  patient  in  a 
comfortable  chair  and  darken  the  room.  Then, 
after  making  him  gaze  fixedly  upwards  for  a 
few  seconds,  tell  him  to  close  his  eyes,  and  to 
keep  them  voluntarily  shut  until  you  request 
him  to  open  them.  Meanwhile,  verbally  suggest 
that  he  shall  pass  into  a  more  restful  and  drowsy 
state  each  time  he  visits  you,  and  lose  all  his 
morbid  symptoms.  The  latter  suggestions  must 
be  varied  according  to  the  nature  of  the  case ; 
you  must  also  explain  to  the  patient  that  they 
are  not  likely  to  be  realised  at  once,  and  that 
frequent  repetitions  are  often  necessary. 

Sometimes  patients  are  easily  hypnotised  at 
the  first  attempt,  and  respond  at  once  to  curative 
suggestions.  With  the  majority,  however,  the 
length  of  treatment  required  bears  some  pro- 
portion to  the  duration  of  the  disease  and  the 
mental  instability  of  the  patient,  and  I  have 
sometimes  only  succeeded  in  inducing  hypnosis 
after  a  hundred  failures. 

Curative  suggestions,  repeated  in  a  more  or 
less  varied  form,  are  usually  given  for  ten 
minutes  to  half  an  hour  at  a  time.  According 
to  Wetterstrand,  however,  too  much  importance 
has  been  attached  to  suggestion,  while  the 
health-giving  action  of  hypnotic  sleep  has  not 


been  sufficiently  recognised.  He  records  many 
cases  of  hysteria,  epilepsy,  morphinomania,  etc., 
where  the  patients  were  kept  in  the  hypnotic 
state  for  a  month  or  more.  Nurses,  put  en 
ra2:iport  with  them,  fed  them  at  stated  intervals, 
while  the  action  of  the  bladder  and  bowels  was 
regulated  by  suggestion.  The  results  were  ex- 
tremely satisfactory,  and  no  untoward  symptoms 
of  any  kind  occurred. 

This  method  is  only  applicable  to  cases  of 
deep  hypnosis  and  somnambulism  ;  fortunately, 
however,  the  majority  of  subjects  respond  to 
curative  suggestions  as  soon  as  the  slightest 
hypnosis  has  been  induced,  and  thus  Wetter- 
strand's  method  of  prolonged  sleep  is  rarely 
necessary.  In  some  instances,  however,  it  suc- 
ceeds when  ordinary  hypnotic  methods  have 
failed.  Thus,  one  of  my  patients,  who  had 
suffered  from  insomnia,  spinal  neuralgia,  dysme- 
norrhcea,  and  menorrhagia,  was  cured  of  the 
three  former  conditions  by  suggestion.  The 
fourth  was  unrelieved,  and  the  patient  had  to 
remain  in  bed  a  full  week  out  of  each  month. 
She  was  kept  in  the  hypnotic  trance  for  three 
days  before  a  period,  and  then  for  five  during 
it,  while  frequent  suggestions  were  given.  Since 
then  the  interval,  duration  of  the  period,  and 
amount  of  loss,  have  become  normal,  and  the 
patient,  instead  of  remaining  in  bed,  can  now 
take  active  exercise  without  inconvenience. 

Hypnotic  Theories 

First,  to  summarise  the  phenomena  requiring 
explanation  :  The  somnambule  recalls  the  events 
of  normal  as  well  as  of  hypnotic  life,  but,  when 
hypnosis  is  terminated,-  remembers  those  of 
ordinary  life  alone.  Further,  he  can  influence 
and  control  his  own  mind  and  body  to  an  extent 
undreamt  of  by  the  waking  will.  Finally,  there 
is  no  impairment  of  consciousness  or  volition, 
nor,  in  proper  hands,  the  slightest  danger. 

In  slight  hypnosis  memory  is  unchanged,  but 
an  increased  power  of  controlling  the  organism 
always  exists. 

{a)  TIte  Mesmeric  Theory. — According  to  the 
mesmerists,  the  phenomena  were  due  to  a  vital 
fluid  or  physical  force,  which  was  transmitted 
from  operator  to  subject.  This  force  also  existed 
in  certain  metals,  crystals,  and  magnets,  but  all 
were  not  influenced  by  it ;  those  who  could  be 
were  termed  "sensitives." 

(6)  Braid's  Theories. — The  subjective  nature 
of  the  phenomena — the  fact  that  they  were  due 
to  changes  in  the  patient's  own  brain — was  the 
essential  part  of  all  Braid's  theories.  On  other 
points,  his  views  changed  with  increased  know- 
ledge. At  one  time,  he  attributed  everything 
to  an  involuntary  monoideism  ;  this  view  was 
published  by  John  Hughes  Bennett  in  1851. 
Here,  the  phenomena  were  explained  physio- 
logically by  the  arrested  action  of  some  of  the 
"  fibres  of  association."  Psychologically  by 
dominant   ideas ;   these   had  obtained  undue 
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influence,  because  other  ideas,  which  ought  to 
have  controlled  them,  did  not  arise,  as  the  por- 
tion of  the  brain,  with  which  the  latter  were 
associated,  had  its  action  temporarily  suspended, 
i.e.  the  connection  between  the  ganglion  cells 
was  broken,  owing  to  the  interrupted  action  of 
the  fibres  of  association. 

Later,  Braid  believed  that  volition  was  un- 
changed in  hypnosis,  the  moral  sense  increased, 
and  suggested  crime  impossible.  He  observed 
that  several  phenomena  could  be  evoked  simul- 
taneously, and  without  the  subject  having 
passed  through  any  condition  resembling  sleep. 
Verbal  suggestion  excited,  but  did  not  explain, 
the  phenomena;  the  healthy  were  the  easiest 
to  influence,  and  the  condition,  as  a  whole,  could 
only  be  accounted  for  by  the  intelligent  action 
of  a  secondary  consciousness. 

(c)  The  Salpetriere  Thewy.  —  This,  in  all 
essential  points,  reproduces  that  of  the  mes- 
merists. The  old  fallacies  as  to  metals,  magnets, 
drugs  in  sealed  tubes,  etc.,  are  revived ;  the 
subjects,  however,  instead  of  being  termed 
"  sensitives,"  are  called  "  hysterical." 

{d)  Theories  of  the  Nancy  School. — Bernheim 
reproduces  the  mental  side  of  Bennett's  theory, 
and  ascribes  the  phenomena  to  a  psychological 
inhibition.  In  addition  to  adopting  Braid's  dis- 
carded view,  Bernheim  reproduces  some  mes- 
meric errors,  and  adds  others  of  his  own.  He 
believes  in  rapport,  the  possibility  of  suggesting 
crime,  and  the  practical  identity  of  hypnosis 
with  normal  waking  and  sleeping  life.  There 
is,  he  says,  no  special  state  deserving  the  name 
of  hypnosis,  suggestion  is  everything. 

In  some  recent  theories,  claiming  originality, 
the  physiological  half  of  Bennett's  masquerades 
in  modern  terminology.  Thus,  instead  of 
"association  fibres"  we  have  "neurons"  and 
"neuronic  groups";  "dendrons"  contract  and 
break  the  contact  between  nerve  cells,  while  a 
supposed  decrease  in  cerebral  activity  is  ex- 
plained by  an  "  inhibition  of  the  amoeboid 
movements  in  the  pseudopodic  protoplasmic 
prolongations  of  the  neuro-spongium." 

(e)  The  Subliminal  or  Secondary  Consciousness 
Theory. — This  theory  presupposes  an  intelligent 
secondary  consciousness,  and  explains  the  pheno- 
mena of  hypnotism  by  the  arousing  of  powers 
over  which  we  normally  have  little  or  no  control, 
instead  of  by  the  arrested  action  of  some  of  the 
brain  centres  which  subserve  normal  life.  As 
William  James  points  out,  the  principle  on 
which  it  depends  is  largely  admitted  by  science, 
and  it  gives,  what  no  other  theory  does,  a  con- 
venient working  hypothesis.  The  characteristic 
phenomena  of  hypnosis  show  increased,  not 
diminished,  mental  power.  Cerebral  inhibi- 
tions, no  matter  how  involuntary  or  incomplete, 
do  not  explain  improvements  in  memory,  arith- 
metic, and  appreciation  of  time,  and  the  sub- 
liminal consciousness  theory  marks  an  important 
advance  towards  solving  these  problems. 

VOL  IV. 


Hypo-. —  In  compound  words  hypo-  (Gr. 
vKo,  under)  has  the  significance  of  defective, 
and  is  opposed  to  hyper. 

Hypoag^nathUS.  —  The  teratological 
type  in  which  there  is  absence  of  the  lower  jaw 
(often  in  association  with  cyclopia) ;  agnathus. 

HypoalbuminOSiS.  —  Deficiency  in 
the  albumin  of  the  blood. 

Hypoazoturia.  —  Deficiency  in  the 
amount  of  nitrogen  in  the  urine. 

Hypoblast. — The  innermost  of  the  three 
layers  of  the  blastoderm ;  the  entoderm  See 
Embryology;  Foetus  and  Ovum,  Development 
OF ;  etc. 

Hypobulia. — Morbid  weakness  in  exercis- 
ing the  will;  it  is  opposed  to  hyperbulia  (q.v.). 

HypOCatharsiS. — A  slight  degree  of 
purging. 

Hypocaustum.  See  Balneology  (His- 
torical). 

Hypochlorhydria.  —  Deficiency  of 
hydrochloric  acid  in  the  gastric  juice. 

Hypochondriac  Reg^ion.  See  Ab- 
dominal Tumours,  Diagnosis  of  ;  Gynecology, 
Diagnosis  in  {Physical  Examination,  Abdomen). 

Hypochondriasis.  See  Hysteria, 
Surgical  Aspects  of  {Resemblance  to  Hypo- 
chondriasis) ;  Prostate  Gland  {Chronic  Pros- 
tatitis, Sexiial  Hypochondriasis  in) ;  Senile 
Insanity  {Psychoses  of  Senility) ;  Stomach  and 
Duodenum,  Diseases  of  {General  Symptomato- 
logy, Nervous,  Hypochondriasis) ;  Therapeutics, 
Health  Resorts  {Reasons  for  sending  Patients 
Abroad) ;  Urethra,  Diseases  of  {Stricture, 
Symptoms). 

HypoclysiS. — The  administration  of  an 
enema  or  clyster  (Gr.  vttokXv^w,  to  wash  from 
below). 

Hypodermic. — Subcutaneous,  especially 
in  relation  to  the  administration  of  drugs.  See 
Aseptic  Treatjient  {Disinfectioti  of  Hypodermic 
Syringes  and  Solutions) ;  Pleura,  Diseases  op 
{Pleurisy,  Differential  Diagnosis)  ;  Syphilis 
{Treatment,  Hypodermic  Injection  of  Mercury). 

HypodermOClysiS.— The  injection  of 
serums  or  of  saline  solution  (usually  in  con- 
siderable amount)  into  the  subcutaneous  tissue. 

Hypoepinephry.  —  A  syndrome  in 
which  there  is  functional  insufficiency  of  the 
adrenal  glands ;  there  are  asthenia,  arterial 
hypotension,  peripheral  vaso-motor  disturbances, 
and  various  nervous  and  digestive  troubles ; 
sudden  death  is  not  imcommon  ;  it  is  to  be 
distinguished  from  Addison's  disease,  in  which 
there  is  melanoderma. 
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Hypogastric  Region.  >See  Ab- 
dominal Tumours,  Diagnosis  of  ;  GyNyEcoLOGY, 
Diagnosis  in  {Physical  Examination,  Abdomen). 

HypOgastrOSCtlisiS.  —  The  terato- 
logical  type  in  which  there  is  defect  of  the 
anterior  abdominal  wall  in  the  hypogastric 
region,  with  protrusion  of  the  viscera. 

HypOgeusia. — Defective  sense  of  taste  ; 
is  opposed  to  hypergeusia. 

Hypoglossal  Nerve,  The. 

Origin,  Cause,  and  Distribution  .  .  306 
Lesions  of     ....       .       .  306 

See  also  Brain,  Tumours  of  {Localising 
Symptoms) ;  Brain,  Cerebellum,  Affections  of 
{Tumour,  Symptomatology);  Tabes  Dorsalis 
{Symptomatology,  Affections  of  Cranial  Nerves). 

The  hypoglossal  or  twelfth  cranial  nerve  is  the 
homologue  of  the  anterior  root  of  a  spinal 
nerve.  It  is  interesting  to  note  that  in  some 
animals  the  twelfth  nerve  possesses  a  posterior 
root  furnished  with  a  ganglion  like  a  spinal 
nerve.  A  similar  condition  has  been  met  with 
in  a  few  instances  in  man  (Quain). 

The  nerve  arises  from  a  nucleus  which  is  the 
direct  continuation  in  the  medulla  of  the  multi- 
polar cell  columns  of  the  anterior  horns  of  the 
spinal  cord.  This  nucleus,  which  lies  close  to 
the  middle  line,  in  its  lower  part  is  situated 
anterior  and  external  to  the  central  canal. 
Higher  up  it  comes  to  lie  on  the  floor  of  the 
fourth  ventricle,  internal  to  the  nuclei  of  the 
glosso-pharyngeal,  vagus  and  spinal  accessory 
(see  vol.  i.  p.  472).  The  nerve  fibres  leave  the 
nucleus  in  successive  bundles,  which  run  ob- 
liquely forwards  through  the  substance  of  the 
medulla.  They  lie  external  to  the  fillet  and 
pyramid,  and  eventually  appear  in  the  groove 
between  the  pyramid  and  olive,  on  the  anterior 
surface  of  the  medulla.  Ten  to  twelve  of  these 
bundles  unite  to  form  the  hypoglossal  trunk 
which  passes  through  the  anterior  condyloid 
foramen. 

After  leaving  the  cranium  the  nerve  descends 
almost  vertically  to  the  lower  border  of  the 
digastric  muscle,  lying  between  the  internal 
carotid  artery  and  the  jugular  vein.  It  is  then 
directed  forwards  above  the  hyoid  bone,  and 
passes  beneath  the  digastric,  the  lower  end  of 
the  stylo-hyoid  and  the  mylo- hyoid  muscles, 
while  it  rests  upon  the  hyoglossus.  Finally,  by 
piercing  the  genio-glossus  muscle  it  reaches  the 
tongue,  to  which  its  terminal  branches  are 
distributed. 

The  hypoglossal,  which  is  purely  a  motor 
nerve,  has,  according  to  Quain,  the  following 
distribution  :  "  The  hypoglossal  nerve  proper 
supplies  only  the  muscles  of  the  tongue,  with 
the  exception  of  the  palato-glossus  and  the 
pharyngeo-glossus.     Fibres  derived  from  the 


first  three  cervical  nerves,  which  are  associated 
with  the  hypoglossal  for  a  part  of  their  course, 
are  distributed  to  the  infrahyoid  muscles  and 
the  genio-hyoid,  others  of  uncertain  origin  pass 
to  the  skull  and  dura  mater  and  to  the  internal 
jugular  vein.  The  hypoglossal  forms  connec- 
tions with  the  pneumogastric,  lingual,  upper 
three  cervical  nerves,  and  sympathetic." 

The  hypoglossal  nerve  is  the  motor  nerve  of 
the  tongue,  of  the  depressors  of  the  hyoid  bone, 
and  of  some  of  the  elevators.  Since  the  nerve 
is  in  great  part  distributed  to  the  tongue,  it  is 
in  that  organ  that  the  more  important  effects  of 
lesions  of  the  nerve  are  to  be  looked  for. 

When  one  hypoglossal  nerve  is  paralysed  the 
tongue,  when  protruded,  deviates  to  the  paralysed 
side.  If  there  is  complete  bilateral  paralysis, 
the  tongue  lies  on  the  floor  of  the  mouth  and 
protrusion  is  impossible.  Articulation,  mas- 
tication, and  to  some  extent  deglutition,  are 
interfered  with  when  the  tongue  is  completely 
paralysed.  On  the  contrary,  if  the  lesion  be 
unilateral  there  may  be  little  or  no  impairment 
of  these  functions.  If  a  lesion  involves  the 
nerve  or  its  nucleus,  the  tongue  wastes  and  the 
mucous  membrane  forms  characteristic  furrows 
on  its  surface,  while  corresponding  diminution 
occurs  in  its  electrical  excitability.  Under 
these  circumstances  fibrillary  tremors  are  fre- 
quently to  be  seen  in  the  wasted  muscle.  When 
the  supranuclear  portion  of  the  nerve  is  the 
seat  of  the  lesion  these  changes  do  not  occur. 

The  upper  hypoglossal  neurons,  the  nucleus, 
or  the  nerve  in  any  part  of  its  course,  may  be 
damaged  by  disease.  Outside  the  cranium  the 
nerve  may  be  implicated  in  a  new  gi'owth. 
Occasionally  it  is  divided  in  an  attempt  to 
commit  suicide.  A  neuritis  of  the  hypoglossal 
nerve  is  of  very  rare  occurrence,  possibly  be- 
cause the  nerve  lies  deeply  and  is  not  exposed. 
A  few  cases  of  supposed  rheumatic  neuritis  have 
been  recorded.  In  its  course  within  the  skidl 
the  nerve  may  be  involved  by  meningitis, 
tubercular  and  syphilitic  growths,  disease  of  the 
bone,  or  neoplasms.  Paralysis  of  one-half  of  the 
tongue  alone  rarely  results  from  a  lesion  in  this 
situation ;  other  nerves  are  almost  always  in- 
volved. Within  the  medulla  the  nuclei  or  nerve 
fibres  may  be  damaged  by  a  tumour,  hnemor- 
rhage,  local  inflammation  or  softening,  when 
the  resulting  paralysis  is  usually  bilateral. 
Degenerative  lesions  affecting  the  hypoglossal 
together  with  adjacent  motor  nuclei  occur  in 
bulbar  palsy. 

The  comparatively  frequent  association  of 
hsemiatrophy  of  the  tongue  with  paralysis  of 
the  palate  and  vocal  cord  on  the  same  side  in 
central  lesions  suggests  a  common  origin  for  the 
motor  supply  of  these  structures.  Weakness 
of  the  orbicularis  oris  is  often  associated  with 
paralysis  of  the  tongue.  In  hemiplegia  uni- 
lateral paralysis  of  the  tongue  is  common ;  in 
pseudo-bulbar  paralysis,  a  bilateral  palsy  more 
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or  less  complete,  and  due  to  a  supranuclear 
lesion,  may  be  met  with. 

The  diagnosis  of  the  situation  of  the  lesion 
can  often  be  arrived  at  by  a  consideration  of 
the  associated  paralyses. 

The  treatment  must  be  directed  towards  the 
primary  disease. 

HypOgnathUS. — A  type  of  double 
monster  in  which  a  more  or  less  defective 
parasitic  foetus  is  attached  to  the  lower  jaw  of 
the  antosite. 

HypolepsiS.  —  Monomania  (Gr.  vtto, 
under,  and  Aryi/zts,  taking  hold  of). 

HypoleUCOCytOSiS.  —  Diminution  in 
the  number  of  leucocytes,  as  in  typhoid  fever ; 
leucopenia. 

Hypomania.. — ^A  subacute  form  of 
mania,  characterised  by  egotism,  intolerance  of 
correction,  restlessness,  and  perversion  of  sexual 
instincts. 

Hypometropia.— Myopia. 

HypophOSphiteS.  See  also  Calcium  ; 
Pharmacology  ;  Sodium  ;  etc.  The  hypo- 
phosphites  of  calcium  and  sodium  (official),  and 
also  those  of  potassium,  iron,  and  ammonia,  are 
much  used  as  general  and  nerve  tonics  in 
debility,  incipient  phthisis,  convalescence  from 
acute  illness,  etc.  They  are  contained  in  a  large 
number  of  proprietary  preparations  made  up 
with  syrup,  glycerine,  or  malt,  and  containing 
in  addition  strychnine,  quinine,  formates,  or 
other  tonic  drugs.  Calcium  hypophosphite  has 
been  recommended  for  checking  the  night-sweats 
of  phthisis,  and  also  for  acne.  The  dose  of  the 
hypophosphites  is  from  3  to  10  grains. 

Hypophysis  Cerebri.— The  pituitary 

body.    See  Pituitary  Body. 

Fiypopiasia.  —  Defective  formation  or 
arrested  development  of  a  tissue  or  part. 

IHypopyon. — The  presence  of  pus  in  the 
anterior  chamber  of  the  eye.  See  Iris  and 
Ciliary  Bodies  (Inflammatory  Conditions,  Iritis) ; 
see  also  Choroid,  Diseases  of  {Suppurative 
Choroiditis) ;  Cornea  (Inflammation,  Ulcerative 
Keratitis) ;  Cornea  (Types  of  Corneal  Ulcera- 
tion). 

Hy pospad  ias. — Defective  development 
of  the  urethra  on  its  inferior  aspect,  so  that  the 
canal  ends  on  the  lower  surface  of  the  penis  or 
in  the  perineum.  See  Hermaphroditism  (Male 
Pseudo-Hermaphroditism) ;  Scrotum  and  Tes- 
ticle, Diseases  of  the  (Abnormalities,  Cleft 
Scrotum) ;  Scrotum  and  Testicle,  Diseases  of 
(Impotence,  Causes) ;  Urethra,  Diseases  of 
(Abnormalities) ;  Uterus,  Malformations  of 
the  (Arrest  of  Development).  ^ 


Hypostasis.  —  The  gravitation  of  the 
blood  to  the  most  dependent  parts  of  the  body, 
e.g.  after  death ;  venous  hyperfemia  from  the 
action  of  gravity ;  post-mortem  lividity.  See 
Death,  Signs  of  ;  Lungs,  Vascular  Disorders 
OF  (Passive  Congestion,  Hypostatic) ;  Medicine, 
Forensic  (Post-mortem  Examinations,  External 
Appearances). 

HypostOmuS. — The  teratological  type 
in  which  a  small  vertical  slit  represents  the 
mouth,  e.g.  in  cases  of  agnathus  or  absence  of 
the  lower  jaw. 

Hypothenar     Eminence. —  The 

eminence  or  projection  on  the  palm  of  the  hand 
on  the  ulnar  side,  as  opposed  to  the  thenar 
eminence  on  the  radial  side. 

HypOtliermia.  —  A  low  temperature, 
e.g.  in  the  remissions  of  some  fevers  (typhoid), 
or  after  hsemorrhage,  or  during  convalescence. 

HypO-thyroidea. — Defective  action  of 
the  thyroid  gland  and  the  effects  resulting  from 
it.    See  Thyroid  Gland,  Medical  (Alyxoedema). 

Hypotonia  or  Hypotonus.  See 

Spinal  Cord,  Medical  (General  Symptomatology, 
Motor  Symptoms,  Hypotonia)  ;  Tabes  Dorsalis 
(Symptomatology,  Muscular  Tonus) ;  Tendon- 
Jerks  (Indications  from.  Diminished  Muscular 
Tonus). 

HypOXanthin.  —  Oxypurin,  a  leuco- 
maine  (C^H^N^O)  found  normally  in  various 
tissues  (spleen,  brain,  thymus,  marrow,  adrenal 
gland,  etc.),  and  occasionally  in  blood  and  urine 
and  in  the  liver  tissue.  See  Liver,  Physiology 
OF  (Regulation  of  Siipply  of  Proteids) ;  Physi- 
ology, Excretion  (Urine,  Nitrogenous  Sub- 
stances) ;  Uric  Acid. 

HypsonOSUS. — A  morbid  condition 
affecting  mountain  climbers,  characterised  by 
sickness,  headache,  and  distension  of  the  super- 
ficial veins. 

Hypsophobia.— Morbid  fear  of  being 
on  heights. 

Hysteralg^ia. — Pain  in  the  uterus. 

Hysterectomy. — The  operation  for  the 
removal  of  the  uterus  (in  whole,  panhyster- 
ectomy, or  in  part,  sub- total  hysterectomy) 
either  by  the  abdominal  or  the  vaginal  route, 
for  various  morbid  states,  but  chiefly  for  fibroids 
and  cancer.  See  Uterus,  Malignant  Tumours 
OF  (Treatment,  Hysterectomy) ;  see  also  Labour, 
Injuries  to  Generative  Organs  (Pupifiire  of 
Uterus,  Treatment) ;  Menstruation  and  its 
Disorders  (Amenorrhoea  after  Hysterectomy) ; 
Pelvis,  Perineum  and  Pelvic  Floor  (Prolapsus 
U teri.  Treatment) ;  Pregnancy,  Pathology, 
Affections  of  Generative  Organs  (Cancer  of 
Uterus,  Treatment). 
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Hysterexopexy.  —  An  operation  by 
which  the  uterus,  or  more  often  a  tumour 
growing  from  it,  is  drawn  through  an  abdominal 
incision  and  fixed  there  in  an  extraperitoneal 
position  ;  later,  the  tumour  may  be  removed. 

Hysteria..  ■ —  This  is  described  in  the 
following  sections : — 

1.  General  Article  on  Hysteria. 

2.  Hysteria  in  Childhood. 

3.  Surgical  Aspects  of  Hysteria. 


General  Article  on  Hysteria 

Definition     .       .       .       .       .       ■  308 

Etiology       ......  308 

Symptoms — 

Attacks  of  Convulsive  Hysteria — 

Major  Attack,  Convulsive  .  .  309 
Minor  Attack,        „  ■  .310 

Varieties  of  Attacks  .  .  .311 
Sensory  Disorders  .  .  ■  .311 
Motor  Disorders  .  .  ■  .313 
Disorders  of  Resph'ation  .  .  .316 
Disorders  of  Digestion  .  .  .316 
Disorders  of  Urinary  Organs  .  .  317 
Disorders  of  Organs  of  Generation  .  317 
Disorders  of  Organs  of  Secretion  .  317 
Disorders  of  Circulation  and  Trophic 

Troubles  318 

Disorders  of  General  Nutrition  .        .  318 
Disorders  of  the  Mental  State    .        .  319 
Clinical  Forms  of  Hysteria  .       .  .319 
Infantile  Hysteria    .        .        .  .319 

Diagnosis      ......  320 

Treatment     .       .       .       .       .  .321 

Nature  of  Hysteria      .       .       .  .323 


See  also  Alcoholism  (Complications) ;  Ambly- 
opia (Functional,  Hysterical  Amblyopia) ;  Ankle- 
Joint,  Region  op,  Diseases  (Hysterical  Disease) ; 
Asthenopia  (Neurasthenic) ;  Athetosis  (Dia- 
gnosis) ;  Auditory  Nerve  and  Labyrinth 
(Nerve-Deafness  in  Hysteria) ;  Brachial  Plexus, 
Surgical  Affections  of  (Tears  and  Contusio7is, 
Diagnosis) ;  Brain,  Tumours  of  (Diagnosis) ; 
Catalepsy  (Etiology) ;  Cautery  (Black  Heat) ; 
Chest- Wall,  Affections  of  (Pain  in  the  Chest) ; 
Chorea  (Symptoms) ;  Colour  Vision  (Acquired, 
in  Hysteria) ;  Deformities  (Club  Foot,  Hysterical 
Talipes) ;  Diabetes  Insipidus  (Diagnosis) ;  Dia- 
phragm (Paralysis,  Hysterical) ;  Eclampsia 
(Diagnosis)  ;  Fifth  Nerve,  Affections  of 
(Affections  of  Taste,  HystericC)  ;  Hemiplegia 
(Forms,  Hysterical) ;  Hiccough  ;  Hip  -  Joint, 
Diseases  of;  Hypnotism  (Therapeutic  Uses  of); 
Insanity,  Nature  and  Symptoms  (Etiological 
Varieties) ;  Joints,  Diseases  of  (Hysterical  or 
Mimetic  Affections) ;  K  idney.  Surgical  Affec- 
tions OF  (Symptomatology,  Pain) ;  Micturition 
(Frequency,  Causes) ;  Mind,  Education  of 
(Hysterical  Children)  ;  Myasthenia  Gravis 
(Diagnosis) ;  Paralysis  (Diagnosis) ;  Peritoneum, 
Acute  Peritonitis  (Diagnosis) ;  Purpura  (Sytnp- 


tomatic) ;  Skin,  Pigmentary  Affections  of 
(Emotional  Pigmentation,  Hysteria) ;  Sleep, 
Normal  and  Morbid  (Morbid  Dreams) ;  Spasm 
(Clonic  and  Hysterical  Spasm) ;  Spine,  Sur- 
gical Affections  of  (Railway  Spine) ;  Spine, 
Surgical  Affections  of  (Caries,  Diagnosis) ; 
Spine,  Surgical  Affections  of  (i/ysieWca^>SpMie) ; 
Syphilis  (Parasyphilis) ;  Syringomyelia  (Dia- 
gnosis) ;  Tabes  Dorsalis  (Diagnosis) ;  Temper- 
ature (Hyperthermia,  Causes) ;  Tetanus  (Dia- 
gnosis) ;  Tetany  (Diagnosis) ;  Trades,  Danger- 
ous (Lead  Poisoning,  Symptoms,  Toxic  Hysteria) ; 
Trades,  Dangerous  (Bisulphide  of  Carbon 
Poisoning,  Symptoms  resembling  Hysteria) ;  Ty- 
phoid Fever  (Complications  and  Sequelce,  Ner- 
vous System,  Hysteria) ;  Vision,  Field  of  (Hy- 
sterical Peripheral  Limitation). 

Definition. — Hysteria,  as  its  etymology  in- 
dicates (vcrrepa,  uterus),  was  long  considered  an 
illness  confined  to  the  female  sex ;  the  ancients, 
indeed,  regarded  it  as  the  result  of  a  disturb- 
ance of  the  uterus  seeking  relief.  Modern 
writers,  however,  have  with  one  accord  dis- 
credited the  uterine  theory  of  the  malady. 
The  term  hysteria,  nevertheless,  though  denied 
its  original  signification,  is  not  on  that  accoimt 
to  be  discarded,  for,  as  Janet  says,  it  has  such 
a  singularly  interesting  history  that  it  would  be 
difficult  to  replace  it. 

What  is  hysteria?  A  precise  definition  can 
scarcely  be  made,  as  it  is  not  a  disease  in  the 
ordinary  sense,  but  rather  a  state  of  reaction 
and  hypersensibility.  If  its  manifestations  are 
varied,  it  is  no  less  true  that  they  are  all 
specially  allied  to  affections  of  the  nervous 
system.  Briefly,  hysteria  is  a  neurosis  of  many 
and  perplexing  varieties,  and  of  psychic  origin, 
whose  disorders  often  simulate  organic  disease. 
Many  of  the  symptoms  are  variable  and  merely 
accidental,  others  are  invariable  and  form  the 
"  stigmata  of  hysteria."  For  the  sake  of  lucidity 
we  shall  group  the  symptoms  according  to 
the  systems  or  organs  of  which  they  indicate 
functional  derangement. 

Etiology. — The  appearance  of  a  symptom  of 
hysteria  generally  proves  that  the  malady  has 
already  existed  for  some  time,  though  latent. 
The  name  of  an  exciting  cause  of  hysteria 
is  given  to  any  circumstance  which  sud- 
denly reveals  the  malady,  but  the  true  cause 
of  the  disorder  is  an  hereditary  predisposi- 
tion. If  the  real  cause  is  single,  the  exciting 
causes  are  numberless.  George  Guinon,  in  his 
thesis,  devotes  several  chapters  to  them.  The 
moral  emotions,  fright,  grief,  anger,  and  other 
psychic  distui'bances,  are  the  most  frequent 
causes  of  occasional  hysterical  affections ;  and 
in  every  walk  of  life  hysterical  subjects  are 
equally  liable  to  attacks.  Traumatism  plays  a 
very  important  role  in  its  development ;  it  acts 
in  the  way  of  a  real  suggestion,  as  much  by  the 
nervous  shock  as  by  purely  physical  causes, 
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creating  a  special  nervous  condition.  To  hyster- 
ical traumatism  must  be  attributed  the  railway 
spine,  the  railway  brain,  and  the  traumatic 
neurasthenia  of  German  authors.  All  accidents 
are  apt  to  provoke  manifestations  of  hysteria,  as 
for  instance  bites,  blows,  earthquakes,  surgical 
operations,  etc.  The  severity  of  the  traumatism 
Is  not  so  important  as  the  mental  impression 
produced.  It  is  undoubted  that  poisons,  both 
acute  and  chronic,  are  powerful  agents ;  the 
commonest  are  lead  and  alcohol,  sulphuret  of 
carbon,  tobacco,  and  morphia  ;  these  produce 
ordinary  hysteria  without  peculiar  character- 
istics. Infection  also  gives  rise  to  hysteria, 
acting,  according  to  Potain,  like  an  internal 
traumatism.  The  commonest  forms  of  such 
infections  are  typhoid  fever,  pneumonia,  rheu- 
matism, ague,  blennorrhagia,  and  syphilis. 
Other  general  maladies,  such  as  diabetes,  scia- 
tica, and  gout,  have  the  same  exciting  action. 
Certain  morbid  conditions  favour  the  neurotic 
tendency,  such  as  anaemia,  and  sexual  excess 
and  nervous  disorders,  such  as  disseminated 
sclerosis,  tabes,  and  myopathy. 

The  true  cause  of  hysteria  is  manifestly 
hereditary  predisposition.  Briquet's  statistics 
prove  that  in  nine  cases  out  of  ten  hysterical 
parents  have  hysterical  children.  The  cases 
may  be  traced  to  indirect  as  well  as  direct 
heredity ;  the  subjects  have  had  epileptic  and 
neuropathic  ancestors.  A  neurosis  often  passes 
over  one  generation.  Grasset  proves  that  scro- 
fulitic,  consumptive,  arthritic,  alchoholic,  and 
syphilitic  ancestors  produce  an  hysterical  race. 
Hysteria  may  appear  at  any  age.  With  men 
and  women  alike  it  is  most  frequent  between 
the  ages  of  19  and  25  years,  frequently  at  the 
crisis  of  mental  and  physical  puberty.  It  is 
rare  before  the  age  of  6  or  8  years,  and  excep- 
tional after  40  years.  The  researches  of  Marie, 
Souques,  and  ChaufFard  prove  that  hysteria  is 
commoner  among  men  than  among  women  in 
the  lower  ranks  of  society,  probably  because 
the  artisan  class  is  more  exposed  to  traumatisms 
and  poisons  (alcoholic,  etc.).  Women  suffer 
more  in  the  upper  and  middle  ranks.  No  race 
or  climate  is  exempt ;  hysteria  seems  to  have  a 
marked  predilection  for  the  Jewish  race. 

Symptoms. — It  will  be  convenient  to  discuss 
these  in  the  following  order :  (a)  convulsive 
attacks ;  {b)  motor  and  sensory  disorders ;  (c) 
visceral  manifestations.  It  is  well  to  bear  in 
mind  that  in  some  cases  numerous  symptoms 
coexist,  while  in  others  the  symptoms  present 
themselves  in  an  isolated  manner — "mono- 
symptomatic  hysteria." 

Hysterical  Convulsions 

Convulsive  phenomena  are  frequent  in  hy- 
steria, more  especially  in  women.  According 
to  Pitres  82  per  cent  of  cases  in  women  have 
convulsions,  and  only  22  per  cent  in  men.  In 


men,  however,  the  violence  of  the  attack  makes 
up  for  its  rarity. 

An  attack  of  hysteria  may  appear  in  various 
degrees.  A  violent  attack  is  called  "hysteria 
major"  or  "attack  de  la  Salpetriere,"  a  less 
violent  attack  "hysteria  minor."  The  attack 
itself  may  present  anomalies. 

A.  Great  Attack. — Its  different  phases  are 
shown  in  the  following  table  borrowed  from 
Charcot  and  modified  by  Grasset : — 

/Tsychic  trouble 
and  hallucina- 
tions 
Disorders  of  the 
organic  func- 
tions 
Disorders  of  mo- 
bility 

(VSensory  disorders 
Phase  at  commencement  "v 
Tonic  phase  I  With  movement 

?}r=<&cularresol-ri:Sbi5r« 
ution  / 

Second  period,  or  "| 

Period  of  contor- 1  ^^^^^      contortions  or 


Premonitory 
period 


/  Prodromata 
I.  Aura  hysterica 


tions  and  violent 
movements 
Clownism 

Third  period 


Fourth  period 


disordered  attitudes 

/  Period  of  emotional  atti- 
l  tudes  or  plastic  poses 
rPeriod  of  prolongation. 
I  Period  of  delirium. 
-!  (Delirium,  liallucina- 
I  tions,  zoopsia,  dis- 
orders  of  movement.) 


Premonitory  Period. — The  symptoms  consist 
of  psychic  phenomena,  followed  by  somatic 
phenomena.  Several  days  before  the  attack 
the  patient  is  dull  and  depressed,  and  desires  to 
be  alone.  In  other  instances  there  is  increased 
nervous  irritability,  the  patient  laughs  and 
cries,  and  is  unreasonably  agitated.  He  sleeps 
badly,  and  has  dreams  and  nightmares ;  he  has 
hallucinations  attended  with  anfesthesia,  he  sees 
black  and  red  animals,  and  his  hearing  is 
abnormally  acute.  His  will-power  at  this  stage 
is  still  strong  enough  to  avert  or  arrest  the 
attack.  Other  complications  coexist  with  these 
psychic  phenomena,  the  appetite  is  irregular 
and  capricious,  nausea  and  vomiting  supervene, 
with  hiccough  and  abdominal  distension  (tym- 
panitis). The  saliva  is  abundant,  the  quantity 
of  urine  increased,  and  the  patient  is  troubled 
with  flatulence,  laryngeal  spasms,  etc.  Palpi- 
tation, hurried  breathing,  alternations  of  flush- 
ing and  pallor,  sensations  of  heat  and  cold,  also 
ensue.  Other  phenomena  are  cramps,  shiverings, 
slight  trembling  of  the  legs,  general  weakness, 
and  temporary  contractures. 

After  this  prodromal  period  the  true  aura 
makes  its  appearance,  and  marks  the  com- 
mencement of  the  actual  attack.  The  ovarian 
aura  is  the  most  frequent,  and  merits  a 
detailed  description.  The  abdomen  becomes 
painful  at  the  level  of  the  zone  occupied  by 
the  ovaries ;  the  pain,  at  first  local,  spreads 
over  the  whole  surface  of  the  abdomen,  which 
is  now  tender  to  the  touch ;  the  disorder 
then  rises  to  the  throat,  and  the  well-known 
sensation  of  the  globus  hystericus  is  produced, 
accompanied  by  palpitation  and  a   sense  of 
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tiglitneas  which  forces  the  sutferei-  to  tear  oft' 
her  clothing.  The  "hysteric  fit"  produces  a 
sensation  of  suffocation  and  strangulation.  The 
aura  in  certain  cases  begins  in  the  epigastrium, 
instead  of  the  ovarian  zone,  and  follows  the 
same  course.  A  cephalic  aura  is  marked  by 
throbbing  veins  in  the  temples,  singing  in  the 
ears,  and  specks  floating  before  the  eyes ;  such 
an  attack  often  commences  in  the  back  portion 
of  the  brain  (clou  hysterique).  In  men  the  auraj 
belong  to  the  testicular  zones  and  the  pseudo- 
ovarian  zones. 

First  Period,  or  Epileptic  Period.. — This  de- 
velops in  three  phases.  In  the  first  phase  the 
aura  is  followed  by  shocks ;  without  warning 
the  patient  loses  consciousness,  the  breathing- 
stops,  the  head  rolls  and  falls  back,  the  mouth 
is  open,  the  face  distorted,  the  eyes  convulsed, 
the  limbs  twisted,  the  body  heaving  up  and 
down.  The  patient  now  becomes  rigid,  the 
throat  swells,  the  veins  are  swollen  and  project- 
ing, the  face  is  cyanosed  and  puffy,  the  features 
are  rigid  and  a  little  froth  escapes  the  lips. 
The  arms  are  thrown  up,  the  elbows  out,  the 
wrists  bent,  and  the  fists  clenched  ;  the  lower 
limbs  are  extended,  the  knees  pressed  one  against 
the  other,  and  the  feet  pointed.  The  body  is 
usually  in  a  state  of  opisthotonos,  more  rarely 
in  a  state  of  emprosthotonos,  or  sideways  in 
pleurothotonos.  This  phase  of  tonic  contrac- 
ture is  usually  brief,  lasting  only  one  or  two 
minutes.  Two  phenomena  are  characteristic  of 
it,  namely,  loss  of  consciousness  and  spasms  in 
breathing.  This  tonic  phase  is  succeeded  by 
the  clonic  phase,  as  in  epilepsy.  The  breathing- 
recommences,  irregularly  and  in  hurried  jerks ; 
the  whole  body  is  shaken  by  rapid  and  extensive 
convulsive  motions  usually  more  pronounced  on 
one  side,  the  head  oscillates,  and  the  abdomen 
is  distended.  After  a  time  the  convulsions 
cease,  and  a  phase  of  muscular  resolution  begins  ; 
this  is  the  third  period  of  the  epileptic  period. 
The  patient  is  stretched  on  his  back,  his  face 
contracted  and  the  head  sunk,  the  eyelids  rising 
or  falling  from  time  to  time,  and  the  breathing 
regular  and  stertorous.  The  patient  is  now  in 
a  state  of  coma,  interrupted  by  slight  shocks 
and  a  degree  of  contracture ;  this  phase  lasts 
from  two  to  five  minutes. 

Second  Period,  or  Period  of  Convulsions. — 
Convulsions  appear  in  two  forms:  (1)  Contor- 
tions or  clownish  attitudes.  (2)  Emotional 
attitudes.  The  phase  of  contortions  is  charac- 
terised by  disordered  movements,  attempts  at 
wrestling,  or  trials  of  strength  (clownism).  The 
attitude  called  the  arc  de  cercle  appears  during 
this  phase,  the  body  raising  itself  from  the  bed, 
and  only  resting  on  the  head  and  the  heels. 
The  arc  de  cercle  is  generally  anterior,  more 
rarely  posterior  or  lateral ;  the  face  is  convulsed 
and  grimacing.  The  movements  of  the  body 
are  more  pronounced  than  in  the  preceding 
period,  they  simulate  bowing,  etc.,  and  the  limbs 


are  distorted.  The  patient  cries  and  shouts, 
tries  to  bite,  and  becomes  so  violent  that  he  has 
to  be  held  down  by  force.  His  attitudes  corre- 
spond to  his  various  emotions.  There  exists  a 
transition  from  this  phase  to  the  following  one, 
the  phase  of  emotional  attitudes.  The  patient 
expresses  by  attitudes  his  mental  condition : 
anger,  prayer,  etc.  Reminiscences  of  former 
hallucinations  or  scenes  which  occurred  before 
his  seizure,  such  as  violin -playing,  disputes, 
etc.,  powerfully  affect  his  attitudes.  When  the 
attack  reaches  its  height  a  kind  of  somnam- 
bulistic trance  occurs,  lasting  from  five  to  fifteen 
minutes.  As  the  patient  recovers  he  can  often 
explain  his  attitudes,  for  he  often  remembers 
the  hallucinations. 

Period  of  Delirium. — In  this  last  phase  the 
patient  suffers  from  delirium  and  hallucinations, 
greatly  aggravated  by  outside  influences,  to 
which  he  was  formerly  indifferent.  During  this 
later  phase  of  paroxysmal  disturbance,  hallucina- 
tions (zoopsia),  paralysis,  partial  contractures, 
and  epileptic  shocks  may  supervene.  Its  dura- 
tion is  very  uncertain,  lasting-  hours  and  fre- 
quently days.  The  end  of  the  attack  brings 
with  it  a  feeling-  of  relief,  and  the  patient  re- 
sumes his  normal  condition.  Accidents  are 
rare,  though  cases  of  death  have  been  known, 
occasioned  by  respiratory  spasms.  If  the  attacks 
are  frequently  repeated  the  condition  is  more 
serious,  as  the  case  then  becomes  one  of  true 
chronic  hysteria  (etat  de  mal  hysterie). 

Such  is  an  attack  of  hysteria  major  as  de- 
scribed by  the  school  of  La  Salpetriere.  Some 
writers  deny  its  existence,  and  argue  that  it 
is  merely  a  type  of  the  disease  artificially 
engendered  by  the  surroundings  of  hospital 
life.  This  opinion  is  not  tenable ;  the  reality 
of  this  form  of  hysteria  is  only  too  true, 
and  a  consideration  of  its  symptoms  furnishes 
a  key  to  the  other  more  or  less  developed 
forms  of  hysteria  which  are  constantly  met 
with. 

B.  Hysteria  minor.  —  This  is  the  most  fre- 
quent form  of  hysteria,  and  it  also  has  three 
periods.  During  the  pre-con-vulsive  phase  the 
prodromal  phenomena  differ  very  slightly  from 
those  of  hysteria  major ;  the  ovarian  aura,  how- 
ever, is  wanting.  The  initial  spasm  seizes  the 
hollow  of  the  epigastrium  ;  and  the  attack  may 
often  be  arrested  at  this  crisis.  The  period  of 
convulsions,  after  a  comparatively  short  tonic 
phase,  during  which  one  observes  the  swelling 
of  the  neck,  the  contortion  of  the  face,  and 
suspension  of  breathing,  is  followed  by  more 
rapid  movements,  hurried  breathing,  clenched 
jaws,  and  cries  of  anguish.  This  period  of 
agitation  soon  yields  to  one  of  emotional  atti- 
tudes, the  attacks  generally  resembling  one 
another.  The  crisis  terminates  in  the  phases 
of  resolution  and  delirium,  during  which  the 
patient  neither  speaks  nor  moves,  and  in  which 
fits  of  crying,  singing,  or  laughing  may  alter- 


HYSTERIA 


311 


nate.  After  some  little  repose  the  patient  can 
resume  his  ordinary  occupations. 

Varieties  of  Attacks.  —  In  many  cases  the 
attack  is  not  always  typical ;  it  is  often  modified 
either  by  the  predominance  of  one  period  which 
obliterates  the  others,  or  by  the  accession  of 
foreign  elements.  To  illustrate,  the  aura  may 
supervene  without  loss  of  consciousness,  and 
may  be  marked  by  a  crisis  of  palpitation  or 
of  suffocation,  or  sometimes  by  hydrophobic 
phenomena.  The  epileptoid  attack  sometimes 
simulates  epilepsy,  more  especially  as  to  fre- 
quency of  attacks ;  or  again  it  resembles 
Jacksonian  epilepsy.  Certain  subjects  suffer 
from  vertigo  like  epileptics,  and  in  some  cases 
the  vertigo  simulates  Meniere's  vertigo. 

The  phenomena  may  be  limited  to  those 
characteristic  of  the  second  period,  namely,  to 
the  convulsive  stage,  and  it  is  to  this  form  of 
attack  that  maniacal  excesses  belong.  In  the 
third  period  the  emotional  attitudes  always 
present  the  form  of  ecstatic  emotion.  In  the 
fourth  period  the  terminal  delirium  may  present 
itself  under  various  guises,  to  which  the  name 
of  folies  hysteriques  has  been  given.  These  last 
appear  in  somnambulistic  form,  and  are  always 
identical  in  the  same  patient.  Lastly,  the  sub- 
jects may  feel  themselves  impelled  to  exhibit 
the  phenomena  of  ambulatory  automatism.  We 
must  also  refer  to  the  fits  of  sleep  which  simu- 
late coma,  but  are  distinguished  by  the  rigidity 
of  the  limbs  and  by  trismus ;  they  are  attended 
by  difficulty  in  breathing,  which  may  be 
quickened  or  suspended,  or  assume  the  Cheyne- 
ytokes  rhythm.  During  this  sleep  the  patient 
hears  sounds,  but  is  incapable  of  response.  This 
hysterical  sleep  may  be  compared  to  attacks  of 
pseudo-syncope  and  hysterical  fainting  fits,  and 
to  the  irresistible  tendency  to  sleep  which  is  so 
difficult  to  distinguish  from  narcolepsy.  In 
several  cases  the  attack  resembles  an  apoplectic 
fit  {apoplexie  hysterie),  and  is  accompanied  by  a 
hemiplegia  either  fleeting  or  permanent. 

Sensory  Disorders 

Sensory  disorders  constitute  one  of  the  invari- 
able and  most  conclusive  symptoms  in  the  dia- 
gnosis of  the  neurosis  ;  they  affect  equally  the 
mucous  membrane,  the  skin,  and  special  senses  ; 
sometimes  by  the  diminution  or  abolition  of 
sensibility,  sometimes  by  hyperexcitability  or 
hypersesthesia. 

A.  Anaesthesia. — Anaesthesia  has  been  long- 
known.  Witch-hunters  and  magistrates  in  the 
Middle  Ages  searched  with  care  for  "diabolic 
stigmata  "  in  persons  accused  of  sorcery,  but  it 
is  only  in  modern  times  that  the  true  signifi- 
cance of  stigmata  has  been  proved.  The  anaes- 
thesia shows  itself  in  60  per  cent  of  cases,  but 
though  a  common  symptom  it  is  variable,  and 
is  sometimes  complete,  sometimes  incomplete. 
Pitres  has  shown  by  the  following  table  its 
different  degrees : — 


1.  Total,     beaiiuff  t ,  s  i  i  ..i    •  i 

on  ail  the  sen  I  ^^'^  Complete  anaesthesia,  pro])erly 

scry 
tions. 


so  called. 

peicep  I      luoomplete  hypoaesthesia. 


Partial,  bearing 
only  on  certain 
sensory  per- 
ceptions, the 
others  not  being 
affected. 


(a)  Loss  of  the  sensations  of  pain, 

with  the  preservation  of  the 
tactile  sensations:  Analgesia. 

(b)  Loss  of  the  sensations  of  move- 

ment, preserving  the  tactile 
and  painful  sensations  : 
Thermuancesth  esia. 

(c)  Loss  of  the  tactile  and  painful 

sensations,  preserving  those 
of  movement :  Anccsthcsia 
with  Thermoanesthesia, 
id)  The  isolated  loss  of  electric 
sensations  :  ElectroancBS- 
thesia. 

(c)  The  preserving  alone  of  the 
electric  sensations  :  Anaes- 
thesia with  Elcctroanaisthesia. 


From  a  topographical  point  of  view  anaes- 
thesia assumes  different  forms.  In  exceptional 
cases  it  may  spread  over  the  whole  surface  of 
the  body ;  generally  it  is  partial  and  confined 
to  one  side  of  the  body,  and  is  then  hemianes- 
thesia, which  has  a  marked  predilection  for  the 
left  side,  being  three  times  more  frequent  on 
the  left  than  on  the  right  side ;  sometimes  it 
appears  in  islets,  insular  anaesthesia  ;  and  lastly, 
it  may  be  segmentary.  It  may  be  superim- 
posed on  paralysis  or  contracture,  affecting  a 
limb  or  portions  of  a  limb.  Like  other  hysterical 
phenomena  anaesthesia  is  variable,  and  may  be 
spontaneously  modified  either  by  some  cutaneous 
irritant,  such  as  electric  currents,  blistering, 
etc.,  or  in  a  convulsive  crisis  by  a  suggestion  or 
effort  to  pay  attention.  Hysterical  anaesthesia 
in  contrast  to  organic  anaesthesia  is  compatible 
with  the  normal  exercise  o*'  most  of  the  reflex 
actions.  The  patellar  reflexes,  cremasteric  and 
abdominal  of  Rossbach,  are  generally  preserved, 
so  also  is  the  pupillary  reflex  action.  Pricks 
practised  on  the  level  of  the  anaesthetised  region 
are  not  attended  with  a  flow  of  blood,  but  an 
appearance  of  a  red  aureola  sets  in,  like  nettle- 
rash,  followed  by  a  flow  of  limpid  serum. 
Hysterical  anaesthesia  has  another  distinctive 
characteristic ;  it  is  attended  with  no  conscious 
pain  to  the  patient.  The  results  obtained  by 
an  exhaustive  diagnosis  frequently  differ  even  in 
the  same  subject ;  hysterical  patients  comport 
themselves  like  malingerers. 

Anaesthesia  of  mucous  membranes  is  frequent, 
being  exhibited  mainly  in  the  mouth  and  pharynx, 
and  to  a  less  extent  in  the  genital  and  anal 
mucous  surfaces. 

Ocular  Ancesthesia  is  the  commonest  form  of 
sensory  anaesthesia.  It  may  result  in  the  sudden 
total  loss  of  vision  in  one  or  both  eyes,  but  this 
is  rare  ;  more  frequently  it  causes  no  subjective 
visual  disorder,  but  there  is  sometimes  a  central 
scotoma  or  even  temporary  liemiopia.  On  ob- 
jective examination  there  is  always  found  a 
restriction  of  the  field  of  vision ;  this  is  con- 
centric in  character,  in  some  cases  symmetrical. 
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in  others  unequal,  one  or  other  side  being 
specially  affected.  While  the  restriction  of  the 
field  of  vision  is  permanent,  its  limits  vary  from 
one  moment  to  another  during  the  attack,  due 
to  emotion  or  fatigue,  e.g.  under  prolonged 
examination.  There  is  no  lesion  at  the  back  of 
the  eye  on  ophthalmic  examination.  Besides 
limitation  of  the  field  of  vision  there  is  partial 
colour-blindness,  chromatopsia.  In  pictures  the 
patient  can  distinguish  the  perspective,  trees, 
etc.,  but  cannot  see  the  colours ;  everything 
seems  grey.  Dyschromatopsia  is  very  common  ; 
the  loss  of  the  colour-fields  is  elective,  and  is 
generally  in  a  given  order,  the  colours  usually 
disappearing  in  the  following  order :  violet, 
green,  blue,  yellow,  and  last  of  all  red.  The 
colour-fields  of  vision  are  inverted.  Whereas 
in  the  normal  condition  blue  has  the  widest 
field,  in  the  abnormal  condition  red  is  the 
greatest.  More  rarely  the  disappearance  of  the 
colour-fields  is  in  a  different  order,  viz.  violet, 
green,  red,  yellow,  blue,  and  this  modification 
of  the  colour-fields  is  a  very  important  symptom 
in  hysteria.  Although  dyschromatopsia  is  met 
with  in  other  m.aladies,  the  order  of  colour  dis- 
appearance is  not  the  same.  Thus  in  alcohol 
poisoning  the  red  and  green  go  first,  and  in 
tabes  the  red  first.  In  the  diagnosis  of  dyschro- 
matopsia these  facts  have  considerable  value. 
Monocular  dyschromatopsia  presents  one  interest- 
ing feature  :  the  patient  affected  with  monocular 
dyschromatopsia  for  one  colour  sees  this  colour 
correctly  by  the  use  of  binocular  vision,  a  fact 
proved  by  the  researches  of  Parinaud  and  Pitres. 
The  limitation  of  the  field  of  vision  is  accom- 
panied by  marked  symptoms  of  asthenopia  ;  if 
any  object  is  looked  at  steadily  the  eyeballs 
burn  and  throb,  and  are  -wearied. 

Other  important  symptoms  appear  side  by 
side  with  these  ocular  disorders,  e.g.  diplopia  or 
monocular  polyopia,  megalopsia  and  micropsia. 
Monocular  polyopia  is  discovered  as  follows :  a 
pencil  is  placed  vertically  near  the  patient's  eye 
(the  other  eye  being  closed),  and  then  is  slowly 
removed  ten  or  twenty  centimetres  ;  the  patient 
perceives  a  second  object  on  the  temporal  side 
as  the  pencil  is  moved  farther  off ;  later  the  two 
objects  may  recede  and  a  third  appear.  This 
polyopia  is  largely  due  to  a  defect  in  accom- 
modation. These  ocular  phenomena  always 
accompany  anajsthesia  of  the  conjunctival 
mucous  membrane  and  more  rarely  antesthesia 
of  the  cornea. 

There  is  ancesthesia  of  taste  when  the  gusta- 
tory sensations  are  deranged ;  the  sense  of  taste 
may  be  limited,  perverted,  or  abolished.  As  an 
example  of  perversions  salt  may  be  mistaken  for 
sugar,  etc. 

Anosmia  is  rarer  than  ageusia,  and  may  be 
absolute  or  partial,  or  elective,  where  certain 
odours  are  perceived  and  others  unperceived. 
The  general  sensibility  of  the  lingual  and  nasal 
mucous  membrane  is  sometimes  increased  and 


sometimes  diminished.  Disorders  of  the  auditory 
nerves  are  sometimes  subjective,  sometimes 
objective.  In  the  former,  whistlings  and  sing- 
ing in  the  ear  may  be  present,  and  in  the  latter 
total  or  partial  deafness.  Rinne's  test  gives  a 
positive  result,  and  Schwalach  demonstrated  that 
the  perception  of  sound  lasts  longer  than  when 
the  patient  is  in  his  normal  state.  There  are 
also  variations  of  hearing ;  a  patient  may  hear 
a  whisper  at  some  distance  off,  and  he  cannot 
hear  a  watch  close  to  his  ear.  This  perverted 
acuteness  of  hearing  may  be  a  very  pronounced 
feature.  Disorders  of  the  aural  organs,  in 
common  with  those  of  the  ocular  organs,  are 
irregular  and  variable.  They  often  coincide 
with  anaesthesia  of  the  auditory  nerve  and  tym- 
panic membrane,  but  this  coincidence  is  by  no 
means  absolute. 

Anpesthesia  attacks  not  only  the  superficial 
surface  of  skin  and  mucous  membrane,  but 
descends  to  the  muscles,  tendons,  periosteum, 
and  articular  ligaments.  The  anaesthesia  in  the 
latter  is  evidenced  by  the  fact  that  an  unnatural 
amount  of  movement  can  take  place  without  in- 
convenience to  the  patient. 

The  muscular  sense  is  sometimes  intact,  some- 
times altered  ;  the  patient  loses  the  sense  of  the 
appreciation  of  weights,  does  not  feel  fatigue  or 
the  strain  following  an  effort,  and  is  insensible 
of  the  position  of  his  limbs.  These  muscular 
troubles  betoken  a  serious  alteration  in  the 
sensory  condition,  and  indicate  some  degree  of 
anaesthesia. 

B.  Hypercesthesia. — This  is  rarer  than  anaes- 
thesia, and  as  a  rule  is  more  difficult  to  recog- 
nise ;  it  differs  also  inasmuch  as  it  causes  much 
suffering  to  the  patient.  It  may  be  general  or 
confined  to  one  limb,  its  area  being  limited  to 
one  or  two  centimetres  square.  These  zones, 
called  hysterogenic  points  or  zones,  may  be  situ- 
ated in  the  abdomen,  about  the  ovarian  or  epi- 
gastric region,  the  groin,  the  thorax,  the  breasts, 
the  clavicular  region,  the  spinal  column,  from 
the  top  of  the  throat  to  the  eyeballs,  and  the 
malar  region.  These  zones  may  be  bilateral  or 
unilateral,  and  they  are  usuall}'  first  observed 
near  the  anaesthetic  areas.  An  attack  of  hysteria 
may  be  brought  on  by  rubbing  or  pressing  these 
zones,  in  which  case  the  zones  are  called  spasmo- 
genic ;  the  same  means  also  may  be  used  to  re- 
lieve the  attack,  in  which  case  the  zones  are 
called  spasmodic  or  spasmofrematic.  The  same 
zone  can  be  alternately  spasmogenic  when  it  is 
gently  pressed,  or  spasmofrematic  when  it  is 
vigorously  rubbed.  As  a  general  rule  the  zones 
situated  at  the  level  of  the  thorax  are  spasmo- 
genic, and  the  epigastric  and  ovarian  zones  are 
spasmofrematic.  These  zones  ai-e  limited,  the 
bounds  of  hyperaesthesia  are  clearly  defined,  and 
the  zones  are  liable  to  appear  and  disappear 
spontaneously ;  they  can  be  momentarily  sup- 
pressed by  distracting  the  patient's  attention,  or 
by  suggestion,  or  the  influence  of  electrisation. 
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particularly  of  static  electricity.  At  the  com- 
mencement of  the  attack  these  hysterogenic 
zones  are  painful,  and  there  is  a  feeling  of  con- 
striction and  bruising.  They  may  be  superficial 
or  deep-seated,  and  are  cutaneous  in  the  sense 
that  gentle  friction  will  excite  an  attack.  These 
hyperfBsthetic  areas  are  also  sometimes  found 
over  the  following  glandular  organs,  the  mam- 
mary gland,  the  testicles,  and  the  ovaries ;  the 
ovarian  zone  is  the  most  frequent.  The  seat  of 
the  hypersesthesia  is  generally  the  gland  itself, 
for  certain  authors  have  traced  out  the  displace- 
ments of  this  zone  as  the  ovary  ascends  during 
pregnancy.  Hypera3sthesia,  though  less  constant 
than  anaesthesia,  is  an  important  factor  in  the 
induction  of  the  attacks,  and  it  is  more  often  the 
cause  of  violent  convulsive  attacks. 

Up  to  the  present  we  have  only  taken  notice 
of  the  objective  disorders  of  hypersesthesia,  so  to 
speak,  now  let  us  consider  the  subjective — the 
different  algies  or  hyperalgesias  of  Pitres.  These 
include  a  variety  of  phenomena,  and  give  rise  to 
many  painful  symptoms.  Heptalgia,  enteralgia, 
pleuralgia,  ovaralgia,  and  testicular  irritability 
may  be  prominent  features  ;  ophthalmic  megrim 
is  more  uncommon,  and  can  be  distinguished 
from  the  organic  form  by  the  absence  of  hemi- 
opia.  Other  neuralgic  affections  may  occur,  such 
as  sciatica.  No  matter  where  the  seat  of  pain 
may  be,  hysterical  neuralgia  can  easily  be  dis- 
tinguished from  ordinary  neuralgia.  The  fits  of 
pain  do  not  come  on  spontaneously,  but  are  pro- 
voked by  accidental  excitement,  etc.,  and  may 
reach  an  extraordinary  intensity  if  the  descrip- 
tions of  the  patients  can  be  believed. 

Cephalalgic  hysteria,  real  or  superficial,  may 
be  limited  to  one  region  {clou  hysterique). 
Certain  patients  suffer  intense  pain,  which  re- 
turns periodically  in  the  evening  or  early  morn- 
ing hours,  and  is  sometimes  mistaken  for  syphil- 
itic cerebritis  or  tumour  on  the  brain.  It  is 
accompanied  with  giddiness,  sickness,  sleepless- 
ness, etc.,  which  may  simulate  meningitis  (men- 
ingitis, pseudo-hysterical).  Spinal  hypen^sthesia 
may  be  accompanied  with  contracture,  and  simu- 
late a  mal  de  pott  hysterique  ;  if  it  follows  a  trau- 
matism this  symptom  may  give  the  idea  of  a 
fracture  of  the  spine.  Other  hysterical  mani- 
festations have  been  mistaken  for  arthritis,  and 
have  induced  mistaken  surgical  intervention. 
Charcot  maintains  that  arthritis  of  the  knee  is 
the  most  frequent.  In  M.  Focas's  cases  the 
arthralgia  attacked  the  knee  thirty-eight  times, 
the  hip  eighteen  times,  the  wrist  eight  times,  the 
shoulder  four  times,  and  the  instep  twice.  These 
arthralgias  are  always  accompanied  by  contrac- 
tures at  the  elbow  and  knee,  where  the  position 
assumed  is  one  of  flexion ;  at  the  shoulder  there 
is  adduction,  which  causes  a  twisting  of  the 
trunk.  Hysterical  coxalgia  is  one  of  the  most 
interesting  of  these  arthralgias,  as  it  may  closely 
simulate  true  coxalgia,  and  as  in  the  latter,  the 
patient  is  unable  to  walk,  and  the  least  move- 


ment of  the  articulations  causes  pain.  The 
limbs  may  be  in  a  state  of  flexion  or  abduction. 
It  requires  a  close  examination  to  distinguish 
true  coxalgia  from  hysterical  coxalgia.  In  the 
latter,  percussion  of  the  great  trochanter  causes 
no  pain  in  the  knee-joint.  Further,  the  sensi- 
tiveness of  the  skin  in  the  corresponding  region 
is  modified  ;  the  zone  of  pain  assumes  the  shape 
of  a  triangle,  whose  apex  is  situated  over  the  end 
of  the  sacrum,  and  extends  to  the  folds  of  the 
groin  and  buttock.  Hysterical  coxalgia  develops 
more  rapidly  than  ordinary  coxalgia,  and  an 
examination  under  chloroform  shows  no  subluxa- 
tion, indicating  an  organic  lesion  ;  in  cases  where 
amputation  has  been  resorted  to,  owing  to  an 
erroneous  diagnosis,  the  articulations  have  been 
found  to  be  quite  sound. 

C.  Dyscesthesia.  —  Having  spoken  of  hyper- 
sesthesia and  anaesthesia,  a  few  words  may  be 
said  of  the  paraesthesiae.  Haphalgia  is  the  name 
given  by  Pitres  to  the  sensory  condition,  in  which 
a  feeling  of  intense  pain  is  created  by  contact 
with  certain  substances  (such  as  copper,  brass, 
etc.),  which  in  a  normal  state  only  produce  the 
sensation  of  touch.  Allochiria  is  the  name  Ober- 
steiner  gives  to  the  condition  in  which  the  patient 
feels  on  one  side  of  the  body  the  impressions 
received  on  the  other  side. 

Motor  Disorders 

These  disorders  may  be  permanent  or  tempor- 
ary ;  permanent  disorders  must  be  carefully 
sought  for,  as  they  often  frustrate  efforts  to  find 
them.  To  illustrate,  the  hysterical  patient  may 
have  slight  paralysis  which  scarcely  affects  him, 
and  is  only  perceptible  by  the  use  of  the  dyna- 
mometer. This  muscular  inertia  induces  dis- 
orders which  the  patient  is  unable  to  account 
for  satisfactorily.  For  example,  his  legs  give 
way  under  him  when  walking,  just  as  they  do 
in  tabes. 

Amyosthenia  may  be  local  or  general,  and 
affects  the  muscles  more  frequently  on  the  right 
side  than  on  the  left,  but  varies  from  one  moment 
to  another,  being  influenced  by  the  attack,  by 
emotion,  and  by  the  festhesiogenic  agents.  There 
is  no  pronounced  modification  of  the  tendon  re- 
flexes ;  they  are  generally  normal,  though  some- 
times weakened  and  sometimes  exaggerated. 
The  muscular  feebleness  has  one  striking  pecu- 
liarity, it  is  only  apparent  in  voluntary  and  not 
in  automatic  motion.  In  certain  cases  the 
amyosthenia  has  the  appearance  of  akinesia 
algera.  Another  well-known  hysterical  pheno- 
menon (Lasegue's  symptom)  must  be  studied 
along  with  amyosthenia,  the  patient  cannot  move 
unless  he  looks  to  see  what  he  is  doing  ;  for 
example,  C.  Bell  tells  of  a  woman  who  could  not 
hold  her  baby  in  her  arms  unless  she  looked  at 
it.  This  phenomenon  is  accompanied  by  a  tactile 
and  muscular  anaesthesia  of  the  weakened  limbs  ; 
in  other  instances  the  patient  cannot  move  at 
night  in  the  dark.    Individuals  suffering  from 
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total  antesthesia  cannot  stand  upright  if  their 
eyes  are  shut ;  no  movement  can  be  made  unless 
the  patient  is  looking  at  the  anaesthetised  limb, 
otherwise  it  remains  in  its  former  position 
(partial  catalepsy).  Pitres  puts  this  fact  lucidly 
before  us  ;  a  movement  is  begun  with  the  eyes 
open,  and  is  arrested  if  the  aid  of  vision  is 
withdrawn.  Other  disorders  of  movement  may 
be  noted ;  syncinmsia,  if  the  patient  is  told  to 
lift  one  arm  he  lifts  both  ;  allocinesia,  the  patient 
raises  the  opposite  arm  from  the  one  he  is  told  to 
lift ;  heterocinesia,  where  the  movement  execTited 
is  the  contrary  one  to  the  movement  he  is 
shown. 

Paralysis  and  Contractures. — Paralysis,  con- 
tractures, spasms,  etc.,  are  the  temporary  motor 
disorders  of  hysteria.  They  affect  both  the 
organic  and  voluntary  muscles ;  disorders  of  the 
organic  viscera  will  be  studied  in  connection 
with  the  affection  of  the  viscera,  and  only 
voluntary  motor  disorders  will  be  here  described. 

Paralysis  and  contractures  proceed  from  the 
same  causes,  and  occur  either  at  the  end  or 
during  an  attack.  Very  occasionally  they  pre- 
cede the  attack,  in  which  case  they  are  tran- 
sient, but  if  they  accompany  the  convulsive 
attack  they  may  be  much  more  obstinate.  At 
times  the  predisposing  cause  is  some  local  in- 
flammation (congestion,  laryngitis,  etc.).  The 
attacks  affect  the  moral  emotions  most  power- 
fully. Traumatism  is  influential  in  producing 
paralysis  {hystero  -  traumatism) ;  it  need  not 
necessarily  be  very  violent,  and  there  often 
exists  very  little  relation  between  the  intensity 
of  the  trauma  and  the  degree  of  the  motor 
trouble.  The  development  of  the  paralysis  is 
preceded  by  an  interval  of  "  meditation,"  during 
which  the  sufferer  dreams  incessantly  of  the 
accident  of  which  he  has  been  the  victim  ;  at 
the  end  of  a  time,  varying  from  fifteen  days 
to  three  months,  paralysis  or  contracture  appears; 
the  force  of  the  mental  shock  is  thus  seen  to  be 
greater  than  the  physical,  hence  the  term  psychic 
paralysis,  or  paralysis  of  the  imagination  {hei 
einheilduny). 

Hysterical  paralysis  develops  sometimes 
slowly,  sometimes  rapidly,  sometimes  like  a 
blow  or  ictus.  Wherever  it  appears  it  has  a 
certain  number  of  ordinary  characteristics.  (1) 
It  is  usually  partial,  the  limbs  still  retaining  a 
certain  power.  These  paralytic  strokes  are  not 
always  attended  by  amyotrophies,  nor  by  vaso- 
motor troubles  and  oedema.  (2)  The  tempera- 
ture is  slightly  lowered  about  the  affected  part, 
the  electric  reactions  are  scarcely  modified,  and 
the  tendon  reflexes  are  normal.  (3)  Another 
typical  characteristic  of  this  paralysis  is  the 
appearance  of  a  segmentary,  anjcsthetic  zone. 
(4)  The  muscular  sense  is  numbed.  Hysterical 
paralysis  presents  many  variations,  some  astonish- 
ing in  their  intensity  and  duration,  and  lasting 
sometimes  hours,  sometimes  years.  The  termina- 
tion takes  place  on  recovery,  and  may  be  sudden 


or  gradual,  or  may  give  place  to  a  contracture. 
In  some  cases  the  paralysis  is  systematic,  and 
only  affects  certain  movements.  Hysterical  para- 
lysis is  distinguished  from  cerebral  paralysis  by 
its  irregularity  and  the  intensity  of  the  sensory 
disorders ;  and  from  organic  paralysis  by  the 
absence  of  any  considerable  muscular  atrophy  or 
disorders  of  the  reflexes.  The  locale  of  paralysis 
is  varied  ;  with  a  monoplegia  the  paralysis  is 
flaccid,  and  the  limb  feels  inert.  The  sensory 
disorders  are  the  following  :  in  the  upper  ex- 
tremity the  anaesthesia  is  en  gigot,  with  a  slight 
encroachment  on  the  thorax  before  and  behind  ; 
in  the  lower  extremity  the  superior  limit  of  the 
insensibility  is  marked  by  a  line  passing  through 
the  fold  of  the  groin,  the  iliac  crest,  and  the  in- 
sertion of  the  gluteus  maximus,  leaving  out  the 
genital  organs  and  the  sacrum.  Hemiplegia  is 
the  ordinary  form  of  hysterical  paralysis,  which 
affects  most  frequently  the  left  side,  and  is 
accompanied  by  the  characteristic  gait  described 
by  Todd  :  the  lower  limb  is  inert  and  drags  like 
a  useless  member,  and,  unlike  organic  hemi- 
plegia, there  is  no  power  of  motion  or  circum- 
duction, and  the  feet  drag  on  the  ground ; 
hemianaesthesia  is  always  observed.  The  face 
generally  escapes,  though  occasionally  it  is 
affected  in  the  course  of  hysterical  hemiplegia. 
In  some  rare  cases  this  reproduces  the  Gnbler 
Millard  symptom. 

The  existence  of  hysterical  facial  paralysis  was 
long  doubted,  but  is  now  an  incontestable  fact. 
It  may  be  accompanied  by  glossolahial  hemi- 
spasm {vide  p.  315).  It  is  seldom  very  acute, 
being  more  frequently  a  paresis  rather  than  true 
paralysis  ;  it  has  one  outstanding  characteristic, 
viz.  a  remarkable  disconnection  in  the  motor 
faculties,  the  patient  being  able  to  laugh  or  cry, 
but  possessing  no  power  of  voluntary  action. 
Hysterical  paraplegia  is  sometimes  observed.  It 
may  be  associated  with  a  flaccid  state  of  the 
muscles,  or  with  rigidity,  and  in  the  latter  case 
may  closely  simulate  serious  organic  disease  of 
the  spine.  It  is  distinguished  from  organic  para- 
plegia by  the  absence  of  subjective  pains  and  by 
the  particular  type  of  anaesthesia.  In  certain 
cases  paraplegia  simulates  tabes,  "hysterical 
pseudo-tabes " ;  the  association  of  tabes  with 
hysteria  is  not  otherwise  an  exception,  the  two 
maladies  often  appearing  separately  on  their  own 
account  (hystero-tabes). 

The  occurrence  of  paralysis  of  the  ocular 
muscles,  although  admitted  by  certain  writers, 
is  problematical. 

Contractures  develop  suddenly  or  gradually 
like  paralysis,  and  consist  in  motor  weakness 
and  persistent  stiffening  of  the  muscles.  The 
contracture  involves  the  antagonistic  muscles, 
and  only  relaxes  under  the  influence  of  chloro- 
form. A  segmentary  anaesthetic  zone  is  present 
as  in  paralysis,  the  reflexes  are  rarely  augmented, 
and  epileptic  tumours  are  rare,  though  there  is 
hysterical  trembling.    A  common  form  of  con- 
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tracture  is  one  which  is  slight  and  disappears 
during  sleep.  Another  type  is  accompanied  by 
considerable  hypersesthesia  with  spontaneous 
paroxysms  and  pain,  together  with  painful 
anaesthesia  and  serious  disturbance  of  the  general 
sensibility.  Contractures  have  a  tendency  to 
remain ;  if  they  improve  they  may  reappear 
suddenly  on  the  slightest  provocation.  With 
the  neuro-muscular  system  in  a  state  of  hyper- 
sensibility,  a  very  slight  moral  or  physical  shock 
may  set  up  a  contracture.  In  this  class  of 
patient  the  contracture  seems  to  be  waiting  to 
be  induced ;  this  peculiarity  is  called  diathesis 
of  contracture.  This  contracture  easily  reveals 
itself  by  percussion  of  the  tendons,  by  massage 
of  the  muscles,  by  faradisation  and  compression 
with  Esmarch's  bandage.  Diathesis  of  contrac- 
ture is  not  confined  to  hysteria,  but  is  met  with 
in  cases  of  organic  degeneration  of  the  pyramidal 
tract.  Hysterical  contractures  must  not  be 
confounded  with  simulated  contractures ;  these 
latter  only  occur  after  a  great  effort,  and  betray 
themselves  by  the  acceleration  of  the  respiratory 
movements.  In  organic  contractures  the  sensory 
disorders  are  slight,  the  tendon  reflexes  are 
always  exaggerated,  and  the  fibrillary  twitchings 
never  cease.  Hysterical  contracture  even  in  its 
external  aspect  differs  materially  from  one  of 
organic  origin ;  in  this  latter  the  rigidity  is 
slight  and  may  be  overcome  within  certain 
limits,  whereas  in  hysterical  contracture  the 
rigidity  is  such  that  it  cannot  be  overcome  ;  the 
attitude  of  the  limb  is  also  more  exaggerated, 
and  the  flexion  more  pronounced  than  in  organic 
contracture.  Contractures  may  assume  different 
types.  As  in  paralysis,  hemiplegic  and  para- 
plegic, we  shall  only  mark  monoplegic  and 
limited  contractures  ;  hemiplegic  and  paraplegic 
types  are  always  accompanied  by  a  slight  degree 
of  paralysis.  When  the  contracture  involves  an 
upper  limb  its  aspect  is  characteristic,  the  arm 
is  adducted,  the  elbow  bent,  the  hand  may  be 
closed  or  opened,  and  the  fingers  may  be  placed 
as  if  they  held  a  pen.  At  other  times  the  wa-ist 
is  strongly  bent  and  the  fist  closed.  In  mono- 
plegia of  a  lower  limb  the  appearance  is  one  of 
extension ;  the  contracture  is  often  localised  to 
the  foot — the  hysterical  club-foot,  in  which  the 
toes  are  sometimes  stretched  out,  sometimes 
curled  in.  Contracture  of  the  ankle  is  rare. 
Among  the  contractures  confined  to  a  muscular 
group  we  must  mention  the  very  rare  trismus, 
the  glossolabic  hemispasm,  the  contracture  of 
the  muscles  of  the  eyes,  blepharospasm,  and 
wry-neck,  or  torticollis. 

Glossolabial  hemispasm,  already  referred  to,  is 
frequently  conjoined  with  paralysis  and  gives 
the  sufferer  a  very  singular  expression.  In 
repose  the  mouth  is  twisted,  the  nasolabial 
furrow  deepened,  the  eyebrows  lowered,  and 
slight  muscular  tremors  agitate  the  face  from 
time  to  time.  If  the  patient  is  ordered  to  open 
his  mouth,  or  to  laugh,  or  put  out  his  tongue. 


the  spasm  becomes  intense,  the  nasolabial  furrow 
is  curled  up,  the  teeth  are  uncovered  more  on 
the  contracted  side  than  on  the  souiad  side,  the 
tongue  is  thrust  out  with  some  inclination  to 
the  contracted  side,  or  may  be  pushed  against 
the  cheek  inside  instead  of  pushed  out.  The 
spasm  may  extend  to  the  muscles  of  the  eyelids 
and  of  the  neck,  and  iia  exceptional  cases  it  is 
bilateral. 

Blepharospasm  may  exist  alone  or  in  conjunc- 
tion with  the  glossolabial  hemispasm.  There 
are  various  forms.  In  the  clonic  form  there  is 
a  constant  trembling  of  the  half-closed  eyelid. 
In  the  permanent  or  tonic  form  the  eyelid  is 
folded  and  is  difficult  to  close  or  raise ;  if  the 
eyeball  is  examined  it  is  seen  to  roll  from  side 
to  side.  In  the  pseudo-paralytic  form  there  is 
slight  ptosis,  without  wrinkling  of  the  eyelid  or 
brow,  and  from  time  to  time  there  are  slight 
convulsive  quivers.  This  false  ptosis  is  dis- 
tinguished from  paralysis  of  the  levator  palpebrse 
superioris  by  the  lowering  of  the  eyebrow  on 
the  side  where  the  spasm  exists  ;  in  true  paralysis 
it  is  lowered  and  accompanied  with  ana3sthesia 
of  the  conjunctiva  and  of  the  eyelid.  Contrac- 
tures of  the  eye-mxiscles,  though  rare,  do  exist ; 
the  disorders  of  accommodation  are  attributed 
to  contracture  of  the  Brucke  muscle,  such  dis- 
orders as  monocular  polyopia,  micropsia,  and 
megalopsia.  In  convergent  and  divergent  stra- 
bismus the  contracture  of  the  motor  ocular 
muscles  may  simulate  ophthalmoplegia. 

Among  other  local  contractures  torticollis  may 
be  mentioned  ;  in  this  contracture  the  twisting 
of  the  neck  cannot  be  prevented,  a  fact  which 
distinguishes  it  from  paralytic  torticollis,  a 
much  rarer  disease.  Torticollis,  when  associated 
with  subjective  pains  of  the  mucous  membrane, 
may  be  mistaken  for  cervical  caries.  Contrac- 
tures of  the  muscles  of  the  trunk  give  rise  to 
scoliosis  and  kyphosis. 

The  motor  affections  which  we  have  still  to 
investigate  are  chorea,  tremblings,  saltatory 
spasms,  and  astasia-abasia. 

Hysterical  chorea  belongs  to  two  classes  :  one 
very  rare,  arrhythmic  chorea,  in  which  the 
gestures  and  movements  are  disorderly,  as  in 
the  chorea  of  Sydenham ;  the  other  more  fre- 
quent, rhythmic  chorea,  in  which  the  shocks 
attack  the  limbs,  the  face,  the  neck,  or  the  half 
of  the  body  (hemichorea).  It  may  be  thus 
described  :  a  series  of  regular  cadenced  shocks, 
followed  by  paroxysmal  fits,  lasting  generally 
from  fifteen  to  twenty  minutes,  rarely  one  or 
several  days.  These  rhythmical  co-ordinated 
spasms  reproduce  gestures  associated  with  some 
action,  such  as  dancing  {chorea  saltatoiia),  swim- 
ming {chorea  natatoria),  a  smith  beating  his 
anvil  {chorea  malleatoria).  {See  article  "  Chorea.") 

The  hysterical  tremblings  following  an  attack 
or  fit  are  generalised  or  limited,  and  are 
characterised  by  an  intense  polymorphism, 
causing  them  to  resemble  all  the  recognised 
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varieties  of  tremors.  Dutil  has  described 
several  leading  types :  1st,  A  type  of  rapid 
oscillations  (eight  to  ten  shocks  per  second), 
slight  but  continuous,  suggesting  alcoholic 
tremors,  and  the  movements  in  Basedow's 
disease  (exophthalmic  goitre).  Sometimes  these 
tremors  are  associated  with  other  symptoms  of 
exophthalmic  goitre,  and  the  two  diseases  may 
simulate  each  other.  2rid,  A  type  with  a  mean 
rhythm  (5|  to  7|  shocks  per  second),  allied  to 
mercurial  quiverings  and  those  of  disseminated 
cerebro-spinal  sclerosis  ;  this  trembling  when  it 
attacks  the  lower  limbs  simulates  epileptoid 
tremors.  3rd,  Slow  tremors  with  severer  shocks 
(4  to  5|-  shocks  per  second),  resembling  the 
trembling  of  paralysis  agitans. 

The  saltatory  spasm  was  closely  studied  by 
Brissaud,  and  consists  in  a  series  of  successive 
contractures  of  the  extremities  with  bending  of 
the  legs  and  thighs,  following  some  excitement, 
slight  shock,  or  agitation.  The  patient  leaps  in 
an  odd  way  when  he  walks,  as  if  he  trod  on  hot 
cinders ;  the  muscular  force  is  intact.  This 
spasm  is  generally  bilateral  ;  if  the  patient  is 
in  bed,  a  slight  irritation,  percussion  of  the 
tendons,  or  twisting  of  the  foot  over  the  leg, 
may  provoke  this  spasm.  This  dancing  spasm 
may  be  compared  to  the  paramyoclonus  multiplex 
and  electric  chorea,  as  both  are  in  the  list  of 
hysterical  accidents. 

Astasia-abasia  may  be  defined  as  the  sup- 
pression or  disorganisation  of  the  co-ordinated 
movements  concerned  in  walking  or  standing 
upright.  As  may  be  inferred  from  this  definition, 
it  usually  affects  the  lower  limbs,  and  is  rare  in 
the  upper  limbs,  where  it  betrays  its  existence 
in  difficulties  in  writing  or  drawing.  The 
features  are  very  peculiar.  The  patient  can 
leap,  run,  or  hop,  though  he  cannot  walk  or 
stand  upright.  Abasia  may  exist  alone.  There 
are  two  forms  of  astasia-abasia :  the  one 
paralytic,  in  which  walking  and  standing  upright 
is  impossible,  for  the  legs  give  way  under  the 
patient ;  the  other  ataxic,  in  which  the 
symptoms  only  appear  when  the  patient  wishes 
to  walk  and  stand  upright.  Astasia-abasia  has 
a  tendency  to  return. 

Disorders  of  the  Respiratory  Organs 
Dyspnoea  is  frequent  in  hysteria,  and  manifests 
itself  under  the  influence  of  emotion  or  without 
any  apparent  cause.  Its  aspect  is  variable,  it  is 
sometimes  due  to  a  spasm  of  the  glottis,  some- 
times to  difficulty  of  breathing  arising  from 
paralysis  or  contracture  of  the  diaphragm,  more 
frequently  to  tachypncea  (from  170  to  180 
respirations  per  minute)  without  uneasiness  or 
acceleration  of  the  pulse.  The  hysterical  cough 
may  accompany  dyspnoBa,  or  may  be  an  isolated 
symptom.  In  not  a  few  instances  these 
symptoms  have  led  to  an  erroneous  diagnosis 
of  tuberculosis.  This  cough  has  marked 
peculiarities ;  it  is  rasping,  resonant,  without 


expectoration,  rarely  permanent,  and  habitually 
paroxysmal.  The  fits  may  be  isolated  or 
grouped,  and  follow  always  the  same  rhythm, 
from  3  to  4  shocks ;  it  is  rhythmical,  a  true 
equivalent  of  the  hysterical  attack,  and  ac- 
companied by  similar  phenomena.  It  is 
tenacious  and  fierce,  and  has  special  variations 
of  sound,  often  resembling  a  dog  barking,  a 
wolf  howling,  a  hen  cackling,  or  a  dove  cooing. 
These  phenomena  of  laryngeal  spasm  occur  in 
epidemic  form  in  convents,  schools,  etc.  With 
these  spasms  of  expiration  there  may  be  spasms 
of  inspiration,  fits  of  yawning,  sneezing,  and 
uncontrollable  laughter. 

The  disorders  of  phonation  are  many  and 
various.  In  the  first  rank  comes  hysterical 
aphonia,  which  develops  suddenly,  and  is  a 
veritable  pure  motor  aphasia,  without  mental 
impairment ;  it  may  sometimes  be  accompanied 
by  deafness  and  even  agraphia.  This  disorder 
has  a  central  origin,  and  is  unconnected  with 
any  lesion  of  the  muscles  of  the  tongue  and  lips. 
It  may  last  a  long  time,  even  years.  The 
hysterical  stammering  which  precedes  or  follows 
the  aphonia  results  from  veritable  polysyllabic 
aphasia,  and  can,  in  many  instances,  be  traced 
to  spasms  or  contractures. 

In  aphonia  the  patient  can  only  speak  in  a 
low  voice  or  whisper,  but  articulates  well.  It 
often  happens,  when  loud  speaking  is  impossible, 
that  the  cough  is  sonorous  and  singing  is  possible, 
and  it  should  be  noted  these  patients  can  talk 
in  their  sleep.  There  is  contracture  or  paralysis 
of  the  vocal  cords.  Phonophohia  is  less  common, 
and  consists  in  a  fear  of  speaking  too  loud.  In 
this  condition  the  patient  can  only  whisper,  and 
any  louder  speech  brings  on  an  attack  of  pain 
in  the  larynx. 

Disorders  of  the  Digestive  Organs 

Gastric  hysteria  is  important,  and  is  frequently 
the  forerunner  of  other  visceral  manifestations. 
Dysphagia  is  the  most  frequent  phenomenon, 
and  is  due  to  spasm  of  the  pharynx  and 
a3sophagus.  Contracture  of  the  oesophagus 
betrays  itself  by  the  food  being  returned 
immediately  after  ingestion.  The  initial  stage 
of  dysphagia  is  curious,  as  certain  solid  foods 
pass  easily,  although  liquids  are  rejected. 
Bouveret  describes  a  strange  case,  in  which  the 
patient  had  clonic  spasms  of  the  muscles  of  the 
pharynx  repeated  30  or  40  times  a  minute — a 
condition  which  he  regarded  as  hysterical 
dysphagia. 

Hysterical  vomitings  often  result  from  con- 
tracture of  the  stomach.  They  begin  im- 
mediately after  the  ingestion  of  food,  and  are 
more  or  less  continuous,  often  painless,  and 
followed  by  anorexia. 

Hysterical  gastralgia  is  caused  by  an  hystero- 
genic zone  in  the  stomach  or  gastric  region. 
The  reception  of  food  causes  violent  pain,  often 
I  in   paroxysms,    accompanied    by  palpitation, 
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dyspnoea,  retching,  and  hiccough.  This  is  a 
real  gastric  attack,  sometimes  so  violent  as  to 
closely  simulate  a  gastric  crisis  in  locomotor 
ataxia.  When  there  is  gastric  atony  the  sensory 
disorders  are  slight,  food  is  vomited  some  time 
after  ingestion,  and  the  patient  suffers  from  a 
feeling  of  repletion  in  the  stomach.  Hsemate- 
mesis  sometimes  appears,  and  when  accompanied 
by  pain  may  be  attributed  to  ulceration  of  the 
stomach.  This  symptom  is  not  uncommon  in 
hysteria,  and  is  called  hmmorrhagie  pituite 
hysUrique.  Mathew  and  Milian  have  described 
the  rejection  from  the  mouth  of  a  certain 
quantity  of  bloody  fluid  (generally  in  the 
morning),  red  and  acid  like  currant  juice,  and 
composed  of  ten  parts  saliva  to  one  part  blood. 
The  appetite  is  perverted,  sometimes  ravenous, 
more  often  anorexied.  Anorexia  is  the  name 
given  to  the  systematic  refusal  of  food,  and  in 
some  cases  it  is  a  grave  and  most  troublesome 
symptom.  The  patient  refuses  to  eat  either 
from  caprice  or  disgust  with  life,  or  from  other 
cause  which  the  patient  cannot  define.  Anorexia 
is  usually  total,  but  it  may  be  partial  and  refer 
only  to  certain  foods.  It  is  sometimes  variable, 
transitory,  and  slight,  and  at  other  times  just 
the  opposite,  and  is  then  accompanied  by  other 
symptoms,  the  chief  of  which  is  a  slight  degree 
of  mental  excitement.  Later,  a  state  of  debility 
follows,  the  patient  keeps  his  bed  in  a  half 
comatose  state,  the  muscles  of  the  neck  are 
paralysed,  the  extremities  are  flaccid  and  cold, 
he  becomes  emaciated  to  a  skeleton.  It  has 
long  been  matter  of  belief  that  hysterical 
patients  can  live  without  eating,  but  this  is 
erroneous.  The  state  of  the  digestive  secretion 
of  hysterical  patients  is  variable,  the  gastric 
juice  being  sometimes  normal,  sometimes 
weakened  in  its  digestive  action.  {See.  article 
"  Neurasthenia.") 

The  intestinal  phenomena  are,  as  a  rule,  less 
noticeable  than  the  gastric  phenomena.  Con- 
stipation is  the  rule,  but  sometimes  attacks  of 
paroxysmal  diarrhoea  coincide  with  the  vomiting. 
A  mucous  enteritis  may  be  met  with  in  these 
patients ;  eructations  and  flatulence  may  be 
perpetual,  and  almost  rhythmical.  Tympanites 
is  specially  important  from  its  frequent  occur- 
rence and  its  often  mistaken  diagnosis.  When 
pronounced,  the  abdomen  is  swollen,  painful  on 
palpation,  and  percussion  gives  a  tympanitic 
sound,  the  breathing  is  laboured,  food  is  vomited, 
and  the  patient  may  present  the  appearance  of 
tuberculous  peritonitis.  In  the  paroxysmal  form 
the  aspect  is  that  of  acute  peritonitis,  the  visage 
is  drawn,  the  vomitings  are  persistent,  constipa- 
tion is  obstinate,  and  there  is  a  good  deal  of 
fever;  this  is  hysterical  pseudo-peritonitis.  At 
other  times  the  hysterical  phenomena  simulate 
fsecal  vomiting.  Tympanites  may  be  local,  and 
give  rise  to  small  tumours,  and  is  not  in- 
frequently the  cause  of  an  erroneous  diagnosis 
of  ovarian,  gastric,  intestinal,  or  hepatic  tumours. 


Tympanites  also  gives  rise  to  pseudocyesis, 
specially  in  those  women  who  crave  for  children, 
or  those  who  dread  having  them.  An  examina- 
tion under  chloroform  alone  can  solve  the 
question. 

Intestinal  hysteria  occasionally  takes  the  form 
of  appendicitis,  the  spurious  appendicitis  of 
Brissaud  ;  rectal  spasms  may  simulate  stricture 
of  the  rectum.  Before  passing  from  the  digestive 
disorders  we  must  mention  false  hepatic  colic  of 
hysterical  origin.  By  some  writers  jaundice  is 
said  to  be  caused  by  a  similar  spasm  of  the 
biliary  passages. 

Generative  Organs  and  Organs  of  Secretion 

Disorders  of  the  Urinary  System.  —  As  we 
shall  later  study  the  disorders  of  secretion,  we 
shall  now  confine  our  attention  to  the  phenomena 
connected  with  the  organs  of  excretion.  Spasm 
of  the  urethra  is  a  not  infrequent  symptom  of 
hysteria,  and  when  attended  by  slight  hsematuria 
may  be  erroneously  diagnosed  as  renal  colic. 
The  bladder  may  be  the  point  from  which 
painful  phenomena  arise  (cystalgia).  Incontin- 
ence of  urine  is  uncommon  ;  retention  of  urine 
is  much  more  frequent,  caused  sometimes  by 
spasms  or  sometimes  by  paralytic  antesthesia  of 
the  mucous  membrane  of  the  bladder.  To  test 
what  form  of  retention  exists,  catheterism  must 
be  resorted  to.  If  the  bladder  empties  slowly, 
the  water  only  coming  drop  by  drop,  paralysis 
is  indicated ;  while  in  spasm  of  the  neck,  when 
the  obstacle  is  passed  there  is  a  rush  of  urine. 
This  spasm  of  the  neck  of  the  bladder  may  be 
mistaken  for  stricture  of  the  urethra. 

Disorders  of  the  Genital  Organs.  —  In  men 
hysteria  is  rarely  to  blame  for  genital  disorders, 
except  testicular  anaesthesia.  Many  wi'iters 
have  shown  the  possibility  of  an  hysterical 
epididymitis.  In  the  case  of  women  the  severe 
neuralgic  pains  of  the  pelvis  described  by  various 
physicians  ought  to  be  ascribed  to  neurotic 
ovaritis.  Disorders  of  menstruation,  amenor- 
rhoea,  dysmenorrhcea,  and  membranous  metror- 
rhagia are  frequent,  and  hysterical  attacks  have 
an  influence  on  these  disorders.  Vaginismus 
may  exist  alone  or  conjoined  with  a  rectal 
spasm ;  sexual  excess  is  not  such  a  prominent 
feature  as  is  often  supposed.  Indeed  it  is  not 
uncommon  in  cases  of  anaesthesia  of  the  mucous 
membrane  to  find  hysterical  patients  quite  in- 
different and  insensible  to  sexual  relations. 

Disorders  of  Secretion. — Among  these  disorders 
may  be  named  salivation,  galactorrhoea,  hyperi- 
drosis,  general  and  local,  and  lastly,  polyuria, 
which  merits  a  special  study.  The  polyuria 
which  follows  a  convulsive  crisis  has  long  been 
observed.  It  has  been  suggested  that  permanent 
polyuria  of  an  hysterical  nature  can  be  induced 
by  hypnotism,  and  proofs  of  this  abound.  The 
quantity  of  urine  passed  is  considerable,  at  least 
ten  to  nineteen  litres,  and  as  much  as  twenty - 
nine  litres  being  passed  daily ;  polyphagia  and 
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polydipsia  are  its  usual  attendants,  and  give  the 
impression  of  diabetes.  Polyuria  is  a  serious 
and  obstinate  symptom,  and  is  usually  worst  in 
men.  At  other  times,  instead  of  being  ex- 
aggerated, the  flow  of  urine  is  diminished,  there 
is  ischuria,  sometimes  simply  oliguria,  some- 
times almost  total  anuria ;  even  when  the 
suspension  of  the  flow  of  urine  is  complete  no 
ursemic  symptoms  appear.  Vicarious  pheno- 
mena, such  as  vomitings,  sweating,  and  diarrhoea, 
are  not  uncommon,  the  secretions  usually  con- 
taining an  appreciable  quantity  of  acid  and 
carbonate  of  ammonia. 

Disorders  of  Circulation  and  Trophic 
Disorders 

Hysterical  patients  often  complain  of  different 
cardiac  troubles,  palpitations,  and  angina  pectoris ; 
these  difler  from  organic  attacks  of  angina,  in  that 
they  are  the  result  of  excitement  and  fatigue, 
and  last  some  time.  Sometimes  pain  with 
cutaneous  irritation  is  the  dominant  phenomenon 
(neuralgic  form),  sometimes  vaso-motor  pheno- 
mena are  the  most  prominent,  the  face  becoming 
pale,  thin,  and  livid  (vaso-motor  form).  Such 
an  attack  may  terminate  with  definite  cardiac 
phenomena,  notably  increased  pulse -rate  with 
tendency  to  syncope ;  in  other  cases  it  termi- 
nates in  a  burst  of  tears  or  laughter.  Other 
vaso-motor  symptoms  are  common,  more 
esj)ecially  flushing  and  pallor  and  extreme  sensi- 
tiveness to  cold. 

Dermographism,  often  met  with  in  other 
nervous  aff'ections,  is  well  known  in  hysteria, 
and  is  easily  demonstrated.  If  we  draw  a  line 
along  the  skin  with  the  point  of  a  pencil  an 
artificial  nettle-rash  speedily  develops.  This 
takes  the  form  of  a  broad  band,  the  centre  of 
which  appears  pale  and  oedematous,  with  a  zone 
of  congestion  on  either  side.  This  may  frequently 
be  demonsti'ated  after  a  convulsive  attack. 
Certain  hysterical  subjects  are  in  a  state  of  vaso- 
motor diathesia  analogous  to  diathesia  of  con- 
tracture. At  a  more  advanced  stage  the  neuro- 
vascular disorders  express  themselves  by  local 
asphyxia  of  the  extremities,  erythromelalgia,  and 
lastly  hcBmorrhagia.  Ecchymoses  may  develop 
under  the  skin,  appearing  equally  on  the  ocular 
mucous  membrane  (tears  of  blood),  nasal 
(epistaxis),  auricular  (otorrhagia),  vesical  (hi^ma- 
turia),  uterine  (metrorrhagia).  To  this  list  of 
vaso-motor  disorders  bloody  sweats  fall  to  be 
added. 

The  ti'ophic  troubles  are  no  less  interesting ; 
among  them  are  bullous  eruptions  of  the  pustular 
variety  presenting  sometimes  the  appearance  of 
pemphigus,  sometimes  that  of  zonte  or  herpes. 
These  have  been  described  as  hysterical  eczema 
and  herpes.  Pigmentary  stains  sometimes  de- 
velop after  some  mental  emotion  or  crisis.  But 
the  most  important  cutaneous  trophic  disorders 
in  hysteria  are  oedema  and  gangrene. 

Hysterical  (edema  is  always  unilateral  and 


limited  to  one  limb ;  it  is  very  rarely  general, 
simulating  anasarca ;  it  appears  often  in  limbs 
already  the  seat  of  hysterical  contraction.  The 
skin  affected  by  oedema  is  smooth  and  shining, 
the  colour  deep  blue  or  violet,  constituting  the 
so-called  blue  oedema ;  the  local  temperature  is 
lowered,  the  oedema  is  hard  and  does  not  yield 
to  pressure.  Blue  oedema  lasts  a  long  time, 
generally  several  years.  Hysterical  gangre7ies 
may  be  symmetrical  and  attack  the  extremities  ; 
they  are  most  frequently  in  isolated  plaques. 
Trophic  disorders  also  attack  the  cutaneous 
appendages  ;  it  is  noticed  that  the  hair  falls  out, 
and  the  teeth  and  nails  become  friable. 

The  trophic  troubles  which  attack  the  uterus 
deserve  special  attention.  The  hysterical  xiterus 
consists  in  a  temporary  or  permanent  enlarge- 
ment of  the  organ,  coming  on  suddenly  and 
accompanied  by  considerable  hypersesthesia  of 
the  skin.  The  colour  of  the  skin  may  be  normal, 
or  red,  or  even  violet.  In  certain  cases  con- 
siderable oedema  is  present,  and  gives  the  feeling 
of  a  tumour.  In  many  instances  of  hysterical 
swellings  of  uterus  or  breast  the  patient  is 
operated  on  under  the  impression  that  there  is 
a  malignant  growth ;  the  analogy  with  cancer 
is  made  complete  when  there  is  a  gangrenous 
plaque  on  the  surface  of  the  solid  oedematous 
area.  This  form  of  trophic  disorder,  like  oedema, 
may  last  a  long  time.  Trophic  disorders  not 
only  attack  the  skin  and  subcutaneous  cellular 
tissues,  but  even  involve  the  muscles ;  muscular 
hysterical  atrophy  is  more  or  less  considerable, 
and  is  not  accompanied  in  the  majority  of  cases 
with  any  modifications  of  idio-muscular  excita- 
bility. The  electric  contractility  is  generally 
diminished,  but  the  reactions  of  degeneration  do 
not  often  appear  in  this  form  of  muscular  atrophy. 
This  atrophy  sometimes  develops  alone,  but 
more  frequently  follows  hysterical  hemiplegia 
or  monoplegia.  The  whole  limb  may  be  affected 
or  only  a  portion,  and  it  requires  a  longer  time 
to  recover  than  a  case  of  simple  hysterical 
paralysis.  The  tendons  are  also  subject  to 
trophic  troubles,  fibro-tendinous  retractions  may 
continue  after  the  paralysis  and  contractures 
have  disappeared ;  they  are  sometimes  accom- 
panied by  the  thickening  of  the  soft  tissues  and 
necessitate  surgical  intervention. 

Disorders  of  General  Nutrition 

General  nutrition  can  be  modified  in  hysteria 
in  certain  directions.  It  has  long  been  believed 
that  during  the  paroxysms  of  hysteria,  nutrition 
is  carried  on  under  other  than  normal  conditions. 
This  is  not  the  case  :  the  character  of  the  secre- 
tions proves  that  in  hysteria  the  nutrition  is 
normal.  But  there  is  some  alteration  after  the 
attacks ;  an  examination  of  the  urine  proves 
that  nutritive  changes  then  differ  from  those  in 
a  normal  state.  The  alterations  observed  are 
commonly  called  the  urinary  formula  of 
hysteria.    If  the  urine  collected  in  the  twenty- 
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four  hours  after  the  attack  be  examined,  there 
is  found  a  reduction  of  the  average  amount  of 
uric  acid  and  phosphates,  with  inversion  of  the 
formula  of  these  latter.  The  total  solid,  which 
normally  averages  from  40  to  52  grammes,  is 
lowered  to  35-38  grammes ;  the  uric  is  lowered 
to  13  gr.  instead  of  being  20  gr. ;  the  phosphoric 
acid  is  1*2  gr.  instead  of  2-2  gr.,  as  in  the  inter- 
paroxysmal  period.  Whilst  in  normal  urine  the 
soluble  phosphates  and  alkalies  are  as  1  to  3, 
after  the  attack  they  are  as  1  to  1.  This  modi- 
fication is  called  inversion  of  the  phosphatic 
formula ;  the  same  urinary  formula  is  found  in 
attacks  of  partial  or  ordinary  epilepsy,  chorea, 
delirium,  stupor,  and  other  mental  disorders. 

The  i  study  of  general  nutrition  leads  us  to 
observe  hysterical  fever.  Its  existence  has  been 
disputed,  as  a  fever  can  be  so  easily  simulated, 
but  recent  researches  undoubtedly  prove  its 
existence.  The  variations  of  temperature  are 
identical  with  the  different  known  forms  — 
remittent,  intermittent,  continuous,  and  some- 
times polymorphic,  changing  quickly  from  inter- 
mittent to  continuous.  The  rise  of  temperature 
may  be  considerable,  reaching  41°,  and  even 
more.  From  a  clinical  point  of  view  there  are 
two  very  distinct  forms  :  one  in  which  hyper- 
thermia exists  alone,  without  other  symptoms — • 
the  so-called  hysterical  fever — often  accompanied 
with  convulsive  phenomena ;  the  other  form  is 
accompanied  by  certain  visceral  disorders,  and 
simulates  other  maladies,  such  as  typhoid  fever, 
meningitis,  pulmonary  tuberculosis,  peritonitis, 
and  malaria.  This  hysterical  fever  differs  from 
infectious  fevers  in  its  irregularities,  the  absence 
of  the  usual  serious  symptoms,  and  its  resistance 
to  antipyretics ;  it  should  be  considered  as 
equivalent  to  an  attack.  The  diagnosis  of 
hysterical  fever  is  a  diagnosis  by  exclusion,  but  it 
should  only  be  arrived  at  after  careful  con- 
sideration, as  many  organic  disorders  begin  with 
hysterical  manifestations. 

Disorders  of  the  Mental  State 

We  have  already  spoken  of  the  delirium  which 
follows  an  hysterical  attack,  and  we  shall  now 
study  the  mental  condition  between  the 
paroxysms.  This  mental  condition  is  one 
characterised  by  modifications  of  memory  and 
will  power.  Derangements  of  memory  are 
frequent,  and  cause  the  patient  to  make  con- 
flicting and  contradictory  assertions.  Pierre 
Janet  has  made  an  exhaustive  study  of  amnesia 
and  its  different  modifications.  (1)  It  is  system- 
atised,  not  confined  to  one  given  period  in  the 
life  of  the  individual,  but  to  a  group  of  recol- 
lections ;  for  example,  it  causes  an  individual  to 
forget  a  foreign  language  or  proper  names.  (2) 
It  is  localised,  and  causes  the  individual  after 
some  severe  shock  or  accident  to  forget  events 
accompanying  or  preceding  the  event.  (3)  It 
is  generalised ;  the  individual  has  then  to  be 
taught  everything  like  a  child.    (4)  It  is  anterio- 


retrograde,  that  is  to  say,  the  individual  forgets 
events  as  soon  as  they  happen.  In  spite  of  this 
amnesia  the  intellect  remains  intact,  but  the 
power  of  attention  is  enfeebled. 

The  will  is  often  as  much  disturbed  in  hysteria 
as  the  memory ;  automatic  actions  are  un- 
consciously accomplished,  but  voluntary  actions, 
such  as  a  new  piece  of  work,  are  impossible. 
This  loss  of  will  power  is  very  marked  in  hysteria, 
and  explains  the  facility  with  which  the  patient 
responds  to  suggestion.  The  emotions  and 
affections  are  often  disturbed ;  sometimes  the 
hj'sterical  patient  is  excited,  easily  affected,  and 
exceedingly  irritable ;  at  other  times  he  is 
indifferent,  sad,  melancholy,  and  depressed ; 
in  both  cases  the  emotional  reaction  is  ex- 
aggerated and  out  of  proportion  to  the  cause. 
Hysterical  subjects  are  sometimes  accused  of 
being  liars,  hypocrites,  dipsomaniacs,  etc.,  but 
these  faults  ought  rather  to  be  placed  to  the 
account  of  the  mental  degeneracy  resulting  from 
hysteria  than  ascribed  to  the  subjects  themselves. 
The  question  of  legal  responsibility  in  hysterical 
mental  troubles  is  a  difficult  one.  If  criminal 
acts  are  committed  during  a  paroxystic  crisis 
the  personal  irresponsibility  is  incontestable, 
but  if  they  take  place  during  an  interparoxystic 
period  the  personal  irresponsibility  is  not  quite 
so  clear. 

Clinical  Forms  of  Hysteria. — Hysteria  may 
appear  in  a  convulsive  form,  or  in  a  mono- 
symptomatic  form,  in  which  case  stigmata 
should  be  carefully  searched  for  to  prove  the 
diagnosis.  The  clinical  picture  varies  accord- 
ing to  age ;  the  convulsive  reactions  are  less 
violent  in  the  old — in  whom  they  exist  often  in 
a  masked  state.  The  case  of  children  is  different, 
and  merits  a  special  description. 

Infantile  Hysteria.^ — Infantile  hysteria  has 
very  special  manifestations  owing  to  the  brain 
conditions  present  in  infancy.  During  infancy 
the  brain  develops  very  rapidly,  the  convulsive 
reactions  are  numerous,  and  at  this  period  there 
is  a  continual  growth  of  new  and  violent  sensa- 
tions ;  the  nervous  system  is  in  a  state  of  con- 
stant erythism.  Education  is  an  all-important 
factor  in  the  nervous  development  of  the  child, 
and  should  the  parents  be  of  a  changeable  and 
unstable  character,  and  the  servants  coarse 
and  unintelligent,  the  child's  predisposition  to 
nervous  disorders  will  be  intensified.  Such 
causes  as  abnormal  pliysical  growth,  over-study, 
helminthiasis,  and  teething,  all  tend  to  develop 
these  nervous  disorders  iu  the  predisposed 
subject.  The  hysteria  of  early  infancy  must 
be  distinguished  from  that  of  later  years  and 
adolescence.  With  the  nursling  many  disorders 
attributed  to  teething  are  really  hysterical. 
Not  a  few  nervous  disorders  encountered  in 
infancy  where  the  disturbance  exceeds  in  in- 
tensity the  degree  of  reaction  normal  at  that 
age,  and  which  cannot  be  explained  by  an 
^  See  also  "  Hysteria  iu  Children,"  p.  325. 
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intoxication  or  infection,  must  be  regarded  as 
hysteria.  If  during  infancy  hysteria  is  rare, 
it  becomes  more  common  as  the  years  go  on, 
and  clothes  itself  in  very  curious  forms.  "  Who 
has  not  seen,"  says  Grancher,  "  the  little  ones  of 
four  or  five  years  playing  with  their  dolls,  and 
already  showing  in  their  shining  eyes,  their 
caressing  and  feline  attitudes,  their  coquetry, 
and  their  malice,  a  neuropathic  tendency  only 
requiring  opportunity  to  develop  ? "  From  the 
ages  of  eight  to  nineteen  years,  the  disease  may 
develop  with  most  astounding  symptoms,  but  is 
of  shorter  duration  than  in  adults  ;  as  Charcot 
says,  "  Hysteria  has  no  hold  on  a  child."  In 
grave  cases  infantile  hysteria  is  monosympto- 
matic.  The  most  frequently  observed  pheno- 
mena are  vertigo,  cephalalgia,  stammering, 
fits  of  yawning,  digestive  disorders  of  a  gastric 
nature,  polyuria,  and  astasia -abasia.  Trophic 
troubles  such  as  oedema  are  not  uncommon. 
Ocular  disorders,  save  the  narrowing  of  the 
field  of  vision,  are  seldom  met  with ;  hyper- 
sesthesia  governs  to  the  exclusion  of  anaesthesia. 
Coxalgia,  the  malady  of  Pott,  and  hysterical 
torticollis,  are  habitual  manifestations  of  this 
hypersensibility.  In  a  less  advanced  degree 
hysteria  expresses  itself  by  cerebral  irritation, 
dreaming,  nightmares,  and  hallucinations  ;  there 
are  also  digestive  troubles,  vaso-motor  troubles, 
and  special  psychic  conditions.  Hysterical 
children  are  precocious,  specially  with  regard  to 
the  arts;  their  alfectivities  are  active,  but  change- 
able, the  slightest  impression  produces  intense 
reactions,  either  joy  or  grief.  Such  children 
have  tendencies  to  lie  and  dissimulate,  their 
extraordinary  statements  should  seldom  be 
believed,  and  they  often  give  false  witness  in 
courts  of  justice.  Many  suffer  from  mania,  are 
habitually  melancholy,  and  may  commit  suicide 
with  little  or  no  reason.  A  commencing  hysteria 
produces  the  greatest  number  of  cases  of  simu- 
lated organic  disease.  Hysteria  can  imitate 
hooping-cough,  enteritis,  and  meningitis;  certain 
cerebral  disorders  such  as  infantile  spasmodic 
hemiplegia,  certain  medullary  affections  such 
as  spinal  paralysis,  nervous  disorders  such  as 
epilepsy,  and  organic  disorders  such  as  inter- 
mittent fever.  It  is  especially  in  children  that 
neurosis  is  best  simulated.  In  its  mildest  form 
infantile  hysteria  only  appears  in  psychic 
phenomena.  Children  often  have  pallakinia, 
tenacious  prurigo,  and  nettle-rash;  they  sleep 
badly  or  lethargically,  start  and  tremble  at  the 
slightest  noise,  and  are  frightened  of  the  dark- 
ness. Their  dispositions  are  flighty,  imgoverned, 
passionate ;  they  are  jealous  of  their  brothers 
and  sisters,  have  ideas  unsuited  to  their  age, 
excessive  sympathies  and  antipathies.  They 
eat  badly,  are  thin,  with  hollow  eyes,  and 
present  often  attacks  of  meningism. 

Diagnosis. — The  diagnosis  of  hysteria  depends 
on  the  presence  of  stigmata ;  these  should  be 
sought  with  great  care,  especially  in  mono- 


symptomatic  hysteria.  Should  they  be  want- 
ing, the  special  circumstances  causing  the 
accidents  and  the  antecedents  of  the  patient 
will  be  of  the  greatest  value  in  the  diagnosis. 
The  possibility  of  an  organic  lesion  has  to  be 
carefully  considered.  It  is  impossible  to  show 
here  the  differential  diagnosis  of  hysteria  and 
all  the  disorders  it  may  simulate ;  we  shall 
limit  ourselves  to  indicating  in  the  following 
table  the  differences  between  hysteria  and 
epilepsy,  the  malady  most  often  confounded 
with  it : — 

Epilepsy 
It  shows  itself  diu-ing  the 
first  fifteen  years  of  life. 
Generally    there  have 
been  infantile  convul- 


The  fits  follow  night  or 
morning  ;  the  patient 
falls  without  any  pre- 
vious warning,  in  con- 
sequence there  are  scars 
on  the  face  and  skull  of 
an  epileptic. 

The  beginning  of  the  fit 
is  marked  by  an  initial 
scream. 

During  the  fit  it  is  seldom 
necessary  to  hold  tlie 
patient  energetically, 
his  movements  are  not 
prolonged. 

The  loss  of  consciousness 
is  absolute.  The  patient 
cannot  possibly  speak. 


Emotional  attitudes 
not  exist. 


do 


The  delirium  after  the 
convulsions  is  unreason- 
ing and  impulsive. 

At  the  crisis  of  the  attack 
the  tongue  is  bitten, 
there  is  involuntary 
defecation  and  mictu- 
rition. 

The  general  health  is  de- 
ranged by  these  fits, 
and  the  condition  is 
grave  and  feverish. 

After  the  fit,  torpor,  sleepi- 
ness, curvature. 

From  a  clinical  point  of 
view,  one  finds  after 
the  fit  a  rise  in  tlie 
rate  of  the  fixed  resi- 
duum of  the  urea, 
clilorine,  sulphates,  and 
phosphates,  without  in- 
version of  the  formula 
of  the  latter. 

No  hysterical  stigmata, 
no  permanent  narrow- 
ing of  the  field  of  vision. 

Bromides  have  a  thera- 
peutic action  most  un- 
deniably. 


Hysteria 
Although  sometimes  exist- 
ing inchildhood,  it  often- 
est  appears  at  the  time 
of  puberty,  and  during 
the  first  portion  of  the 
adult  life. 
The  attack  follows  the 
fall,  and  is  preceded 
by  an  aura.  The  patient 
is  aware  of  the  attack, 
and  does  not  injure 
himself. 

There  is  no  initial  scream. 
The  cries  come  on  at  a 
more  advanced  stage. 

The  patient's  movements 
are  so  violent  and  pro- 
longed that  it  is  often 
necessary  for  several 
people  to  hold  the 
patient. 

The  patient  utters  excla- 
mations, and  sometimes 
pronounces  sentences. 
The  consciousness  comes 
back  during  the  phase 
of  violent  movements. 

Emotional  attitudes  exist, 
as  if  the  patient  were 
acting  in  a  dream. 

The  delirium  is  rational, 
and  can  be  directed  by 
speaking  to  the  patient. 

There  is  no  injury  to  the 
tongue,  and  no  involun- 
tary defecation  or  mic- 
turition. 

The  frequency  of  the  at- 
tacks do  not  aff'ect  the 
general  health.  The 
temperature  is  normal. 

The  attack  ended,  the 
patient  shows  no  mor- 
bid phenomena. 

From  a  clinical  point  of 
view  one  finds  a  lower- 
ing of  the  rate  of  tlie 
fixed  residuum  of  the 
lu'ea,  chlorine,  sul- 
phates, phosphates, 
with  inversion  of  the 
formula  of  the  latter. 

Besides  the  attack,  there 
are  stigmata  and  per- 
manent narrowing  of 
the  field  of  vision. 

The  action  of  bromides  is 
nil,  or  inferior  to  what 
they  are  in  epilepsy. 
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Such  are  the  chief  points  of  the  diagnosis 
between  these  two  maladies.  With  regard  to 
the  diagnosis  of  hysteria,  we  must  bear  in  mind 
that  the  disease  may  closely  simulate  a  great 
number  of  organic  diseases.  In  doubtful  cases, 
even  where  stigmata  may  be  present,  it  is 
necessary  to  make  a  distinction  between  minor 
symptoms  and  those  which  ought  to  occupy  the 
first  rank,  namely,  the  narrowing  of  the  field  of 
vision  and  antesthesia. 

Treatment 

A.  Prophylactic. — Hysteria  is  an  essentially 
hereditary  malady,  and  arises  from  both  direct 
and  indirect  heredity.  Psychic  and  physical 
remedies  are  necessary  to  counteract  the  effects 
of  hysteria  in  an  individual  so  predisposed. 
Education  and  physical  exercises  may  do  much 
to  correct  a  tendency  to  the  neurosis.  A  boy, 
for  example,  should  be  brought  up  in  the  family 
circle,  educated  by  a  firm  and  equable  master ; 
all  exciting  literature  forbidden,  and  physical 
exercises,  such  as  gymnastics,  riding,  swimming, 
and  hydrotherapise,  encouraged,  care  being  taken 
that  the  boy  does  not  overdo  these  things.  When 
he  is  older  the  strain  of  examinations,  etc.,  must 
be  avoided.  The  girl  even  more  than  the  boy 
requires  a  wise  home  education  ;  if  the  mother 
is  highly  nervous  she  should  confide  her  child  to 
the  care  of  a  good  governess  or  judicious  rela- 
tives, for  the  sight  of  the  mother's  nervous  out- 
breaks is  bad  for  the  child  and  favours  the 
neurotic  development.  At  puberty  all  over- 
excitement  must  be  avoided.  The  period  of 
menstruation,  with  its  psychic  and  physical 
changes,  is  fraught  with  possibilities  for  young- 
girls.  A  severe  moral  shock  may  make  com- 
plete psychic  and  physical  repose  necessary. 
All  excitement  and  romances  should  be  for- 
bidden, also  excessive  dancing,  etc. 

Among  other  causes  of  nervous  disorders 
alcoholic  stimulants  must  be  guarded  against ; 
subjects  should  be  warned  to  avoid  stimulants, 
and  should  not  enter  any  calling  that  exposes 
them  to  the  use  of  intoxicants.  With  the 
prophylactic  treatment  there  arises  the  question, 
how  far  marriage  and  pregnancy  are  influential 
in  hysteria.  It  is  an  old  saying  that  marriage 
is  the  cure  for  this  malady,  but  this  is  far  from 
being  proved.  If  the  marriage  is  a  happy  one, 
and  if  the  young  wife  is  free  from  care  and 
sorrow,  it  will  certainly  have  to  all  appearance 
a  beneficial  result.  If  marriage,  on  the  other 
hand,  is  a  source  of  trouble,  its  influence  will 
be  unfortunate.  The  family  ought,  then,  to  be 
made  aware  that  marriage  is  not  a  cure.  If 
hysterical  symptoms  have  not  developed  before 
twenty  years  of  age,  hysteria  is  less  likely  to 
be  serious.  The  influence  of  pregnancy  is 
debatable ;  the  moral  influences  which  surround 
the  subject  have  much  more  weight  than  the 
mere  condition  itself.  Suckling  the  infant 
should  be  forbidden,  as  it  exhausts  the  mother, 
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and  the  milk  of  a  healthy  wet-nurse  is  of  far 
more  value  to  the  child  than  that  of  an  excitable 
mother. 

B.  General  Treatment. — Hysteria  being  essen- 
tially a  psychic  malady  ought  therefore  to  have 
a  psychic  treatment.  The  first  condition  of  this 
treatment  is  for  the  physician  to  have  entire 
authority  over  his  patient,  that  he  may  know 
how  to  speak  to  him  and  secure  his  confidence. 
He  must  have  sympathy  with  his  patient's 
sufferings,  and  be  able  to  assure  him  of  the 
efficacy  of  the  means  used  to  cure  him.  It  is 
for  this  reason  that  it  is  often  advisable  to 
separate  the  patient  from  all  outside  influences, 
and  place  him  under  strict  medical  supervision 
and  nursing.  In  fact  it  is  better  that  the 
patient  be  completely  away  from  relatives  and 
friends.  The  duration  of  his  absence  should 
vary  according  to  circumstances,  and  it  should 
be  continued  for  some  time  after  the  abatement 
of  the  disorder.  As  the  cure  progresses  the 
isolation  need  be  less  complete,  and  the  patient 
may  gradually  resume  his  ordinary  liberty, 
taking  walks,  and  by  degrees  returning  to  his 
former  mode  of  life.  Unfortunately  this  isola- 
tion cannot  always  be  arranged,  as  even  the 
friends  object  to  it,  but  grave  cases  of  hysteria 
can  be  cured  in  no  other  way.  Hypnotism  is 
a  valuable  aid  in  the  treatment  of  hysteria, 
but  it  must  not  be  considered  a  panacea : 
numbers  of  hysterical  patients  are  not  hypno- 
tisable.  On  the  other  hand,  hypnotism  itself  is 
not  without  danger,  for  repeated  seances  act  as 
a  form  of  attack.  It  is  not  impossible  that  a 
subject  who  has  been  under  the  influence  of 
hypnotism  may  fall  back  into  the  same  state 
under  the  influence  of  suggestion,  such  as  the 
looking  fixedly  at  some  brilliant  object.  Hypno- 
tism in  itself  is  not  a  treatment  for  hysteria, 
but  is  an  adjunct  of  the  greatest  value,  which 
ought  to  be  reserved  for  special  emergencies 
(convulsions,  delirium,  paralysis,  spasms,  etc.). 
The  means  followed  to  produce  the  hypnotic 
sleep  are,  steadily  gazing  at  a  bright  object, 
listening  to  a  monotonous  noise  (the  tick -tick 
of  a  watch),  gentle  rubbing  of  the  eyelids, 
pressure  of  a  hypnogenic  zone,  and  simple 
suggestion.  It  is  during  this  sleep  that  the 
suggestion  may  be  exercised  at  the  moment 
when  the  patient  is  plunged  into  the  somnam- 
bulistic trance.    {See  also  "  Hypnotism.") 

The  suggestion  to  the  listening  patient  deserves 
to  occupy  a  conspicuous  place  beside  the  hyp- 
notic suggestion.  The  patient  benefits  greatly 
by  the  suggestions  of  his  medical  attendant, 
whether  addressed  directly  to  himself  or  over- 
heard when  uttered  to  some  one  near  him.  Very 
often  on  hearing  the  doctor  emphatically  state 
the  opinion  that  he  is  much  better  and  nearly 
cured,  the  patient  believes  it,  and  half  the 
battle  is  won.  This  suggestion  is  rendered  more 
efficacious  by  the  administration  of  harmless 
medicines  which  the  patient  believes  to  be  bene- 
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ficial  (bread  pills,  rye  powders,  etc.).  Methylene 
blue  in  pillules,  because  of  the  colour  which  it 
gives  to  the  urine,  is  valuable  as  a  means  of 
suggestion  of  cure.  The  external  treatment  of 
hysteria  in  general  consists  of  magnets  of  metals, 
electrisation,  and  hydrotherapy,  etc.  Metallo- 
therapy  is  based  on  the  belief  that  the  patient 
has  a  special  sensibility  for  one  or  more  metals, 
which,  when  applied  to  the  surface  of  the  skin, 
may  modify  the  ausesthesia  and  the  contractures. 
This  therapeutic  measure  has  often  been  advo- 
cated, but  the  results  derived  from  it  are  very 
disappointing. 

The  electric  treatment  plays  an  important  and 
really  efficacious  part.  Static  electricity  acts 
like  fEsthesiogenic  and  as  a  tonic ;  it  can  be  used 
in  the  form  of  electric  baths,  or  if  it  is  better  to 
localise  the  electricity,  it  may  be  used  as  an 
electric  blast,  or  brush,  or  spark.  The  electric 
bath  is  followed  by  a  feeling  of  comfort  and  a 
disappearance  of  the  anaesthesia  and  the  amyos- 
thenia.  The  appetite  improves,  and  the  digestion 
is  stronger.  The  duration  of  the  seances  should 
be  from  ten  to  nineteen  minutes. 

Electrical  faradisation,  with  the  aid  of  a  brush, 
acts  most  favourably  on  isolated  anaesthesia,  or 
when  placed  over  paralysed  parts  or  contractures. 
In  cases  where  one  cannot  have  recourse  to 
static  electricity  on  account  of  the  want  of 
proper  apparatus,  generalised  faradisation  may 
be  used  instead  with  good  effect. 

Galvanic  electricity  is  inferior  to  faradised 
electricity  in  the  cure  of  hysteria.  It  can,  how- 
ever, be  used  beneficially  in  cases  of  local  trophic 
troubles,  muscular  atrophy,  and  oedema.  Hydro- 
therapy is  of  the  greatest  value  on  account  of 
its  a3sthesiogenic  action.  The  cold  douche  is 
advantageous  in  battling  with  anaemia  and 
general  debility,  as  it  favours  the  absorption 
and  elimination  of  the  therapeutic  factors.  The 
best  mode  of  administering  the  douche  is  to 
have  it  poured  on  the  body  at  a  temperature  of 
8  to  12  degrees  for  the  space  of  19  to  20  seconds, 
taking  care  not  to  project  the  jet  of  water  on 
the  head  or  the  hysterogenous  zones.  Some- 
times the  cold  douche  cannot  be  endured,  and 
in  such  cases  one  must  have  recourse  to  the 
Scotch  douche,  either  without  transition,  that  is 
to  say,  passing  suddenly  from  a  temperature  of 
35°  or  40°  to  a  very  low  temperature,  or,  if  the 
patient  is  very  sensitive,  with  gradual  transition. 
In  special  cases,  wrapping  in  the  wet  sheet  or 
patting  with  wet  sheet  may  be  beneficial,  but 
these  means  should,  as  a  rule,  merely  lead  on  to 
the  cold  douche. 

Treatment  by  mineral  waters  is  not  so  useful 
as  hydrotherapy  ;  the  most  highly  recommended 
waters  are  Neris,  Divonne,  Bains,  Plombieres, 
Luxeuil,  La  Malon,  Wildbad,  Ragatz,  etc. 

Regimen. — The  diet  ought  to  be  tonic  and 
abundant,  but  overloading  the  stomach  has  to 
be  avoided.  In  grave  cases  certain  physicians 
employ  a  milk  diet,  as  in  the  Weir-Mitchell  cure 


of  neurasthenia,  namely,  100  grammes  of  milk 
every  two  hours,  together  with  complete  rest 
and  isolation.  Ordinarily  one  does  not  need  to 
have  recourse  to  this  regime,  but  it  is  always 
best  to  choose  light  foods  and  to  eat  often,  say 
four  meals  a  day. 

Medicinal  Treatment. — There  is  no  medicinal 
treatment  necessary  in  ordinary  cases  of  hysteria, 
the  internal  medication  being  purely  symptom- 
atic. To  calm  the  patient  alkaline  bromides 
may  be  given,  which  are  far  from  being  as  active 
as  in  cases  of  epilepsy.  Injecting  morphia 
should  be  avoided,  as  there  is  a  risk  of  hysterical 
patients  becoming  morphinomaniacs.  The  dif- 
ferent preparations  of  valerian  (tincture,  extract, 
ammoniated  valerian,  and  preparations  of  zinc 
and  quinine)  have  all  the  great  advantage  of 
not  being  prejudicial.  A  number  of  hysterical 
patients  are  anaemic,  and  in  their  case  prepara- 
tions of  iron  and  arsenic  are  very  valuable.  We 
need  do  no  more  than  mention  the  surgical 
treatment  by  oophorectomy  or  hysterectomy. 
Its  success  is  problematical,  and  does  not  com- 
pensate for  its  real  inconvenience. 

C.  Treatment  of  the  Attacks. — When  the  attack 
is  very  violent  the  patient  must  be  guarded  from 
injuring  himself.  There  are  two  ways  of  com- 
bating the  attack  itself. 

1.  In  the  first  rank  among  the  mechanical 
aids  must  be  placed  the  compression  of  the 
spasmofrenatric  zone,  which  must  be  searched 
for  in  the  ovarian  and  epigastric  regions.  In 
order  to  touch  the  zone  the  hand  must  be 
pressed  into  the  iliac  fossa,  and  then  having 
overcome  the  resistance  of  the  abdominal  walls, 
it  will  be  sufficient  to  place  the  two  first  fingers 
on  the  presumed  seat  of  the  ovary  in  order  to 
obtain  the  desired  effect.  Pressure  of  the  breasts 
and  nape  may  also  be  used  with  advantage. 
By  gently  pressing  the  eyeballs  also  the  effect 
of  hypnotic  sleep  may  be  tried ;  and  electric 
shocks  at  intervals  may  arrest  the  crisis. 

2.  As  regards  medicines,  the  inhaling  of  ether 
and  chloroform  must  be  used  guardedly.  In 
very  bad  cases  chloroform  may  be  tried.  Bromide 
of  ethyl  and  nitrite  of  amyl  have  also  been  used 
for  the  same  object. 

D.  Treatment  of  Particular  Accidents. — 
Anaesthesia  of  the  nerves  and  senses  can  be 
subdued  by  brush  electricity  and  static  elec- 
tricity. Paralysis,  however,  presents  great  re- 
sistance to  the  remedies  employed,  and  it  is 
necessary  to  have  recourse  to  transfer  suggestion 
and  massage.  In  cases  of  contracture  the 
medical  intervention  should  be  rapid,  acting 
upon  the  hyperaesthetic  zone  by  the  aid  of  static 
electricity,  and  on  the  anaesthetic  zone  by  electric 
faradisation.  Hypnotism  rarely  succeeds.  Move- 
ment of  the  contracted  limb  must  be  avoided. 
Any  application  of  apparatus  may  aggravate  the 
disorder,  and  there  is  the  risk  of  permanently 
disabling  the  limb,  and  fixing  the  contracture 
psychically.     In  certain  cases  after  the  con- 
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tracture  has  disappeared  i-etraction  is  observed  ; 
surgical  treatment  of  these  retractions  should 
not  be  used,  otherwise  there  may  be  a  return  of 
the  contracture.  Among  the  visceral  disorders 
of  hysteria  it  is  important  to  notice  anorexia,  as 
it  is  one  which  may  endanger  the  life  of  the 
subject.  Its  proper  treatment  is  complete  isola- 
tion. The  feeding  tube  ought  not  to  be  used, 
except  as  a  last  resource,  for  the  patient  may 
become  habituated  to  it.  The  patient  must  be 
forced  to  eat  even  by  threats,  and  there  must 
be  no  yielding  as  to  the  kind  or  quantity  of 
food  to  be  taken. 

Nature  of  Hysteria 

The  question  of  the  nature  of  hysteria  is 
singularly  complicated  and  difficult  to  treat. 
Although  the  subject  has  attracted  the  attention 
of  numerous  writers,  it  cannot  yet  be  said  that 
everything  is  clear  with  regard  to  the  explana- 
tion of  its  phenomena. 

The  ancients — Democrates,  Plato,  and  Hippo- 
crates— regarded  this  neurosis  as  taking  origin 
in  the  uterus.  Hippocrates  defined  it  as  "  a 
'  suffocation '  of  the  uterus  which  rises  to  the 
heart,  to  the  liver,  to  the  hypochondriura,  to 
the  loins  ;  when  it  comes  to  the  liver  it  produces 
suffocation,  intercepting  the  respiratory  path 
which  is  in  the  belly.  .  .  .  These  symptoms 
occur  especially  in  spinsters  and  in  widows  who, 
being  young  and  having  had  children,  remain  in 
expectancy.  It  is  best  that  they  become  preg- 
nant ]  as  for  the  maid,  she  should  be  advised  to 
marry."  In  these  words  the  doctrine  of  the 
uterine  origin  of  the  disease  and  its  treatment 
by  marriage,  which  has  been  so  strongly  adhered 
to,  is  formulated  for  the  first  time. 

Galen,  although  admitting  the  possibility  of 
hysteria  in  the  male,  associates  this  malady  none 
the  less  with  disorders  of  the  uterus.  He  no 
longer  believes,  it  is  true,  in  the  rising  of  the 
uterus  towards  the  hypochondrium,  but  he  re- 
gards the  symptoms  of  hysteria  as  dependent 
on  displacements  of  the  uterus  (antero- version, 
retroversion,  etc.),  and  on  retention  of  the  menses 
resulting  in  a  general  intoxication  of  the 
organism. 

Later,  during  the  Middle  Ages,  the  views  of 
Galen  were  accepted  as  facts.  Cases  of  hysteria 
were  not  uncommon,  and  the  written  and  illus- 
trated records  from  this  epoch  which  remain 
reproduce  pictures  in  which  the  features  of 
hysteria  are  readily  recognised.  Under  the  in- 
fluence of  predominant  religious  ideas,  the 
hysterical  subject  was  regarded  as  a  sorcerer 
or  as  one  possessed  of  the  devil.  The  stigmata 
of  hysteria  were  the  "  signs  of  the  devil,"  and 
the  sole  therapeutic  measure  employed  was 
exorcism.  Thus,  far  from  making  progress,  the 
explanation  of  the  phenomena  of  hysteria  be- 
came more  and  more  obscure.  In  the  eighteenth 
century  the  uterine  theory  is  reverted  to. 
Hoffmann  attributed  hysteria  to  a  spasmodic 


contraction  of  the  uterus ;  nearer  the  present 
time,  Lonzer  Villemag  in  1802,  and  Landouzy 
in  1846,  regarded  hysteria  as  the  consequence 
of  uterine  trouble. 

In  our  own  time  certain  writers,  if  they  do 
not  admit  the  uterine,  still  maintain  the  sexual 
origin  of  the  disease.  Certain  surgeons,  few  in 
number  it  is  true,  do  not  hesitate  in  severe  cases 
of  hysteria  to  remove  the  ovaries  in  the  female 
and  the  testicles  in  the  male.  The  results  of 
these  more  than  doubtful  operations  do  not  give 
support  to  the  sexual  theory.  Cases  have  been 
recorded  where  true  symptoms  of  hysteria  have 
developed  in  nervous  females  who  have  under- 
gone such  treatment  on  account  of  local  disease. 

The  theory  which  considers  hysteria  as  a 
nervous  disorder  which  may  develop  in  the  male 
as  well  as  in  the  female  is  of  relatively  recent 
date.  It  is  to  Sennert  (1572-1637)  and  to  Charles 
Lefrois  that  we  owe  the  conception  of  hysteria 
as  a  disease  of  the  nervous  system,  a  conception 
still  very  vague  and  very  erroneous,  since  the 
last-named  author  attributed  its  symptoms  to 
the  presence  of  a  collection  of  fluid  within  the 
head.  It  is  none  the  less  a  step  forward  towards 
the  humoral  theory  of  Sydenham,  who  has  given 
a  perfect  clinical  description  of  the  disease  ;  for 
he  regarded  hysteria  as  a  consequence  of  debility 
of  the  nerves,  of  impoverishment  of  the  fluids, 
of  a  disturbance  of  the  esprits  animaux. 

In  the  nineteenth  century  the  nervous  theory 
of  hysteria  gained  ground  through  the  works  of 
Georget,  Brachet,  and  Briquetait.  "  Hysteria," 
says  Brachet,  "  is  a  neurosis  of  the  central 
nervous  system,  which  declares  itself  more  or 
less  suddenly  in  attacks  of  general  clonic  con- 
vulsions and  by  the  sensation  as  if  a  ball  were 
rising  in  the  a3sophagus,  at  the  lower  part  of 
which  it  settles,  threatening  suffocation."  As 
one  sees  by  this  definition,  the  author  has  only 
recognised  the  convulsive  form  of  hysteria. 
Through  Briquetait  the  qiiestion  expanded  and 
the  nervous  theory  evolved.  He  sought  to 
explain  not  only  the  transient  convulsive  pheno- 
mena, but  also  the  persistent  symptoms ;  he 
showed  the  part  which  the  emotions  play  in 
the  disease.  "  To  me,"  he  says,  "  hysteria  is  a 
neurosis  of  the  brain,  the  symptoms  of  which 
consist  in  perturbation  of  the  vital  acts  which 
serve  to  manifest  the  affections  and  the  passions." 
This  conception  is  an  advance  towards  the 
theory  by  which  hysteria  is  regarded  as  a  cere- 
bral disease,  a  disorder  of  the  mind.  The  credit 
of  showing  the  important  part  which  is  played 
by  the  "  fixed  idea "  in  the  production  of  the 
various  symptoms  of  the  neurosis,  more  parti- 
cularly in  traumatic  hysteria  (paralysis,  con- 
tractures, etc.),  is  due  to  Charcot.  He  demon- 
strated the  possibility  of  producing  hysterical 
phenomena  by  suggestion,  and  emphasised  the 
existence  of  a  mental  state  peculiar  to  these 
patients.  He  also  confirmed  from  the  practical 
side  the  theory  which  regards  hysteria  as  a 
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mental  disorder,  by  bringing  forward  the  results 
obtained  by  moral  treatment  in  the  cure  of  the 
disease.  His  colleagues  —  Marie,  Gilles  de  la 
Tourette,  Sougues,  Guinon,  Pierre  Janet,  etc. — 
have,  by  their  researches,  helped  to  elaborate 
and  explain  certain  points.  While  mentioning 
the  name  of  Charcot,  it  would  be  unjust  to 
forget  the  names  of  Mobius  and  Strumpell,  who 
with  him  place  hysteria  among  the  psychoses, 
putting  it  among  those  diseases  which  they  call 
the  diseases  by  representation  {durch  vorstel- 
lungen). 

Looking  back  at  the  chief  stages  through 
which  the  doctrine  as  to  the  nature  of  hysteria 
has  passed,  we  see  it  regarded  at  first  as  a 
disease  peculiar  to  the  female  and  of  sexual 
origin,  then  slowly  coming  to  be  regarded  as  a 
disorder  of  the  nervous  system,  organic  by  some, 
functional  by  others.  At  the  present  time  the 
leading  authorities  on  neurology  and  mental 
diseases  regard  Hysteria  as  a  mental  disorder. 
We  shall  now  briefly  review  this  theory. 

If  hysteria  is  a  mental  affection  it  is  not  to 
be  included  in  the  group  of  the  true  psychoses. 
The  symptoms  of  hysteria  have  a  particular 
physiognomy  which  distinguishes  them.  The 
writers  who  have  upheld  the  mental  theory 
attribute  the  phenomena  of  hysteria  to: — (1) 
a  dual  personality,  and  (2)  a  shrinking  of  the 
field  of  consciousness. 

The  theory  of  the  dual  personality  has  been 
advocated  by  Mobius.  It  is  a  deduction  drawn 
from  the  role  of  the  fixed  idea  (Charcot),  in  the 
development  of  the  symptoms  of  the  disease. 
This  duplication  of  the  personality  doubtless 
exists  in  somnambulism  and  in  delirium,  but  it 
is  more  difficult  to  explain  by  the  adoption  of 
this  theory  certa.in  symptoms,  such  as  the 
anaesthesia  and  the  hyperassthesia,  in  which 
there  exists  no  conscious  activity  of  the  indi- 
vidual. It  is  this  part  of  the  theory  explain- 
ing the  production  of  the  unconscious  fixed 
idea  on  which  it  is  necessary  to  insist.  A 
somnambulist  has  two  personalities,  two  separate 
psychological  existences,  of  one  of  which  he  is 
absolutely  ignorant.  Charcot  has  shown  that 
there  exists  a  very  remarkable  similarity  be- 
tween attacks  of  hysteria  and  somnambulism. 

If  then  we  admit  that  during  an  attack  the 
fixed  ideas  are  more  powerful  than  in  the  waking 
state,  it  is  easy  to  conceive  that  these  ideas  are 
able  to  originate  in  the  individual  and  to 
develop  during  a  state  of  unconsciousness. 
Abnormal  states  of  consciousness  are  produced, 
limited,  it  is  true,  in  what  is  really  an  abnormal 
personality,  and  it  is  the  existence  of  this 
abnormal  personality  which  enables  us  to 
understand  the  development  of  the  symptoms 
of  hysteria. 

This  theory  of  the  part  played  by  the  fixed 
idea  is  shared  by  a  number  of  writers.  Gurney 
and  Th.  Myers  hold  that  hysteria  is  an  un- 
reasonable auto-suggestion  under  the  control  of 


the  normal  consciousness.  If  this  theory  be 
applied  it  explains  satisfactorily  the  symptoms 
of  hysteria,  but  does  not  explain  the  stigmata, 
and  for  this  reason  certain  writers  look  for 
another  explanation  of  the  latter  phenomena. 
They  admit,  however,  that  these  are  the  conse- 
quence of  an  enfeeblement  of  the  cerebral 
function. 

Fere  regards  the  subject  of  hysteria  as  being 
in  a  permanent  state  of  psychical  fatigue,  which 
manifests  itself  by  a  diminution  of  sensation,  of 
motor  power,  and  of  the  will. 

Oppenheim  considers  that  a  condition  of 
irritable  weakness  and  an  abnormal  excitability, 
coupled  with  nervous  weakness,  play  an  im- 
portant part  in  hysteria. 

Jolly  admits  of  an  extreme  weakness  allowing 
of  the  exaggeration  of  the  emotions.  P.  Zanet 
goes  farther  than  the  preceding  authors,  and 
tries  to  determine  the  nature  of  this  mental 
debility ;  he  regards  it  as  a  defect  of  attention, 
attention  being  maintained  with  difficulty  and 
easily  exhausted. 

Whether  one  considers  it  from  the  motor  or 
sensory  point  of  view,  it  is  this  want  of  attention 
which  explains  I'aboulic,  the  hesitation  which 
prevents  the  hysterical  subject  giving  himself 
up  to  intellectual  pursuits,  and  at  the  same 
time  taking  in  and  storing  up  impressions,  and 
from  accomplishing  many  movements.  It  may 
be  said  that  his  field  of  consciousness,  on  account 
of  its  limited  extent,  can  only  take  in  one  sensa- 
tion at  a  time.  This  diminution  of  the  field  of 
consciousness  prevents  the  individual  elaborating 
and  condensing  his  thoughts,  from  assimilating 
them,  from  making  and  transforming  them  into 
an  integral  part  of  his  personality. 

Pick  of  Prague  arrived  at  analogous  conclu- 
sions when  he  attributed  the  persistent  symptoms 
of  hysteria  to  diminished  power  of  attention,  of 
perception,  and  of  movement. 

As  regards  the  application  of  this  theory  to 
the  explanation  of  the  visceral  symptoms :  it 
seems  that  their  mental  origin  cannot  be 
accepted  without  question  ;  how  does  it  explain 
the  influence  of  moral  treatment,  of  isolation, 
and  of  symptoms  such  as  anorexia  and  spasms  ? 
Are  the  persistent  vaso-motor  phenomena  to  be 
regarded  as  the  result  of  an  exaggeration  of  the 
emotions  1 

Such,  broadly  speaking,  is  the  psychical 
theory  of  hysteria. 

We  cannot  do  better  than  quote  the  following 
formulae,  given  by  Janet,  which  form  a  resume 
of  the  mental  theory  : — 

"  Hysteria  is  a  mental  affection  belonging  to 
the  large  group  of  diseases  due  to  cerebral 
weakness  and  debility.  Its  physical  symptoms 
are  somewhat  indefinite,  consisting  chiefly  in  a 
general  diminution  of  nutrition.  It  is  largely 
characterised  by  moral  symptoms,  the  chief  of 
wliich  is  an  impairment  of  the  faculty  of 
psychological  synthesis,  an   abolition,  and  a 
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contraction  of  the  field  of  consciousness.  This 
manifests  itself  in  a  peculiar  manner  and  by  a 
certain  number  of  elementary  phenomena.  Thus 
sensations  and  images  are  no  longer  perceived, 
and  appear  to  be  blotted  out  from  the  individual's 
perception,  a  tendency  which  results  in  their 
persistent  and  complete  separation  from  the 
personality  in  some  cases  and  in  the  formation 
of  many  independent  groups.  These  series  of 
psychological  facts  alternate  the  one  with  the 
other  or  co-exist.  Finally,  this  synthetic  defect 
favours  the  formation  of  certain  dependent 
ideas,  which  develop  complete  in  themselves, 
and  unattached  from  the  control  of  the  con- 
sciousness of  the  personality.  These  ideas  show 
themselves  in  affections  possessing  very  various 
and  unique  physical  characters." 

Recently  Sollier  has  propounded  a  new  theory 
for  hysteria  which  differs  considerably  from  the 
conception  of  the  Salpetriere  school.  It  is 
based  on  the  well-known  fact  that  hysterical 
subjects  {hysteria  major)  sleep  little,  and  yet  do 
not  suffer  from  fatigue.  He  concludes  that 
these  patients  are  immersed  by  day  in  a  patho- 
logical sleep,  which  renders  natural  sleep  im- 
possible. It  is  for  this  reason  that  if  one  orders 
hysterical  patients  who  have  grave  symptoms 
to  wake  up  completely  after  hypnosis,  a  series 
of  phenomena  are  seen  similar  to  those  accom- 
panying the  natural  waking  state,  with  regression 
of  the  personality.  To  conclude  from  this  that 
the  subjects  of  h3'steria  are  somnambulists  or 
rather  "  vigilambulists,"  is  not  a  wide  step. 

The  state  of  vigilambulism  is  modified,  not 
only  when  one  orders  the  patients  to  awake,  but 
also  when  one  orders  them  no  longer  to  be 
aware  of  their  anaesthetic  zones.  The  return  of 
sensation,  obtained  in  this  manner,  is  sufficient 
to  arrest  all  the  symptoms  comprised  in  the 
somnambulistic  state.  This  method,  which  at 
the  same  time  is  a  therapeutic  agent,  is  called 
by  the  author  the  "  method  of  arousing  the 
sensibility."  These  alterations  of  sensation  are, 
in  the  same  way,  dependent  upon  a  torpid  con- 
dition of  the  cerebral  centres,  which  are  indeed 
asleep.  It  is  easy  to  explain  by  this  conception 
the  different  symptoms  of  the  neurosis,  since, 
according  as  such  and  such  a  centre  becomes 
torpid,  different  symptoms  will  result,  and  in 
cases  where  numerous  symptoms  are  present 
several  centres  may  be  asleep  at  the  same  time. 
This  doctrine  admits  that  the  existence  of 
cerebral  localisation  accounts  for  the  dynamic 
troubles  of  hysteria.  It  deserves  on  account  of 
its  originality  to  be  placed  alongside  of  the 
generally  accepted  theories. 
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Hysteria  is  probably  mvich  commoner  in 
children  than  is  generally  supposed,  and  it  is  a 
matter  of  no  small  importance  that  its  frequency 
should  be  recognised,  for  at  this  age  environ- 
ment, one  of  the  most  potent  factors  in  hysteria, 
is  easily  modified  and  controlled ;  moreover, 
education  in  its  widest  sense  can  be  carefully 
planned  even  in  its  smallest  minutise,  so  as  to 
guard  against  neurotic  tendencies  at  that  period 
when  they  are  most  easily  checked. 

Age. — There  is  some  doubt  as  to  the  earliest 
age  at  which  hysteria  may  occur.  At  least 
three  cases  have  been  recorded  in  which  symp- 
toms attributed  to  hysteria  were  present  at  the 
age  of  18  months,  and  there  have  been  some 
very  doubtful  cases  at  an  even  earlier  age. 
Hysterical  catalepsy  has  been  seen  at  2  years 
(Mills)  and  at  3  years  (Jacobi),  and  hysterical 
analgesia  at  2|  years  (Barlow).  After  the  age 
of  4  years  hysteria  becomes  more  frequent. 
The  writer  has  met  with  hysterical  amaurosis 
with  analgesia  at  4  years,  and  has  known  severe 
hysterical  contracture  to  occur  at  4^  years. 
But  the  majority  of  the  cases  of  hysteria  in 
childhood  occur  during  the  five  or  six  years 
preceding  puberty :  of  33  consecutive  cases 
under  the  age  of  12  years,  which  came  under 
the  writer's  observation,  23  were  in  children 
over  the  age  of  8  years. 

Sex  plays  a  far  less  important  part  in  the 
hysteria  of  childhood  than  in  that  of  adults. 
The  predominance  of  the  female  sex  Avhich  is  so 
striking  in  adult  hysteria  is  much  less  notice- 
able in  this  condition  in  children.  AVhile  the 
proportion  of  males  to  females  in  adult  hysteria 
is  variously  stated  at  1  to  3  (Pitres),  1  to  10 
(Bodenstein),  1  to  20  (Briquet),  in  children  it 
appears  to  be  about  1  to  1  "25. 

In  the  series  of  33  children  mentioned  above, 
18  were  girls,  15  were  boys.  It  would  seem, 
however,  that  when  boys  are  affected  they  are 
liable  rather  to  the  milder  manifestations  of 
hysteria,  than  to  the  severe  forms  often  seen  in 
girls. 

Predisposing  and  Exciting  Causes.  —  There 
can  be  little  doubt  that  in  many,  perhaps  in 
most,  cases  the  tendency  to  hysteria  is  con- 
genital— the  child  is  born  with  a  neuropathic 
tendency ;   and  in  this  sense  the  dictum  of 
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Pitres,  "  on  nait  hysterique,  on  ne  le  devient 
pas,"  is  probably  correct. 

The  influence  of  heredity  is  perhaps  even 
more  marked  in  the  hysteria  of  childhood  than 
in  that  of  adults,  and  it  seems  likely  that  the 
appearance  of  hysteria  at  a  very  early  age  may 
be  determined  in  some  degree  by  the  intensity 
of  the  neurotic  inheritance.  Not  only  hysteria 
itself,  but  epilepsy,  migraine,  and  other  neuroses 
in  the  parents  predispose  to  hysteria  in  the 
child.  Alcoholism  in  the  parents  seems  to  be 
an  important  factor. 

But  it  is  often  difiicult  to  discriminate 
between  the  results  of  heredity  and  the  resvilts 
of  environment.  Childhood  is  pre  -  eminently 
an  impressionable  age,  and  the  child  who  is  in 
constant  association  with  an  hysterical  mother, 
or  spends  its  early  years  in  frequent  fear  of  a 
drunken  parent,  may  perhaps  develop  hysteria 
apart  from  any  influence  of  heredity.  More- 
over, such  parents  are  as  a  rule  but  poorly 
qualified  to  encourage  in  their  children  that 
control  of  the  will,  by  the  intellect  rather  than 
by  the  emotions,  which  should  be  acquired 
during  early  life,  and  the  lack  of  which  appears 
to  be  at  the  root  of  some  at  least  of  the  mani- 
festations of  hysteria. 

The  frequency  of  rheumatic  heredity  is  also 
very  noticeable.  Apart  from  chorea,  the  children 
of  rheumatic  families  seem  to  be  specially  prone 
to  minor  functional  neuroses,  and  in  a  consider- 
able nimiber  of  the  cases  of  hysteria  in  childhood 
there  is  a  family  history  of  rheumatism. 

A  tendency  to  hysteria  is  often  fostered  by 
the  atmosphere  of  home  life.  In  particular  the 
solitary  child  who  has  to  pass  its  early  years  in 
the  society  of  adults,  and  scarcely  ever  associates 
with  other  children,  not  only  becomes  self- 
centred,  and  acquires  those  habits  of  intro- 
spection which  are  so  conducive  to  hysteria, 
but  too  often  suff'ers  from  excessive  attention ; 
its  trivial  ailments  and  injuries  receive  an 
exaggerated  sympathy,  and  its  precocity  is  a 
constant  theme  of  admiring  approval. 

The  influence  of  school  life  as  an  exciting 
cause  of  hysteria  is  a  point  of  considerable 
practical  importance.  It  has  happened  re- 
peatedly that  the  onset  of  the  hysterical 
condition  in  a  child  has  occurred  just  at  the 
time  when  school  examinations  were  at  hand, 
and  there  is  abundant  evidence  that  the  pressure 
of  school  work,  especially  the  keen  competition 
of  examinations  in  the  present  day,  does  act 
deleteriously  upon  children  of  nervous  tempera- 
ment. Chorea,  sonmambulism,  fjiecal  incontinence, 
and  migraine  ai-e  certainly  in  some  cases  closely 
related  to  the  mental  strain  of  school  work,  and 
there  can  be  little  doubt  that  school  work,  in 
the  same  way,  may  be  the  exciting  cause  of 
hysteria. 

But  apart  from  the  mental  strain,  there  are 
some  children  upon  whom  school  has  a  harmful 
effect  for  an  entirely  different  reason.  These 
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are  the  extremely  timid  children  to  whom 
school  is  a  daily  misery,  not  because  they  dis- 
like or  are  unable  to  do  the  work,  but  because 
they  cannot  shake  off  a  fear  of  the  teacher,  or 
in  some  cases  a  morbid  shyness,  which  makes 
all  association  with  strangers,  even  with  class- 
mates, a  trial  to  them. 

School  punishments  also,  especially  corporal 
punishments,  have  been  the  exciting  cause  of 
hysteria  and  other  functional  neuroses  in  child- 
hood ;  such  severe  symptoms  as  hysterical 
convulsions  have  been  caused  in  this  way. 

It  is  most  important  in  this  connection  that 
it  should  be  realised  that  one  of  the  earliest 
manifestations  of  the  hysterical  temperament  in 
children  is  sometimes  a  condition  closely  re- 
sembling moral  insanity.  The  child  is  volatile 
and  passionate,  perhaps  rude  or  even  vicious, 
and  may  be  almost  unmanageable ;  as  such  it 
is  in  continual  disgrace,  and  is  apt  to  be 
severely  punished.  In  these  children  injudicious 
punishment  does  nothing  but  harm,  and  may 
bring  on  a  troublesome  outbreak  of  hysteria. 

Fright  is  an  occasional  exciting  cause  of 
hysteria ;  and  this  is  hardly  to  be  wondered  at, 
for  the  effects  of  fright  on  young  children  are 
often  very  profound,  and  the  wilful  frightening 
of  children,  whether  in  punishment  or  in  jest,  is  a 
cruelty  which  cannot  be  too  strongly  condemned. 

Sensationalism  is  also  an  exciting  cause  of 
hysteria  in  children.  The  thrilling  ghost  story, 
the  still  more  unwholesome  spiritualistic  seance, 
which  in  one  case  recorded  by  Charcot  produced 
severe  hysterical  symptoms  in  three  children  in 
one  family — such  things  are  full  of  danger  for 
the  child  with  hysterical  tendencies.  And  one 
cannot  pass  over  the  influence  of  sensational 
religionism — a  very  different  thing,  be  it  ob- 
served, from  religion  ;  no  small  number  of  cases 
of  hysteria  in  childhood  have  occurred  in  schools, 
especially  convent-schools,  or  other  institutions 
in  which  the  children  were  exposed  to  this  un- 
wholesome influence. 

Traumatism  plays  quite  as  prominent  a  part 
in  the  hysteria  of  childhood  as  in  that  of  adults. 
In  the  best  authenticated  case  of  hysteria  at  the 
age  of  18  months  which  has  been  recorded 
(Gillette),  transient  hysterical  paralysis  of  both 
arms  was  apparently  due  to  a  very  slight 
traumatism  of  one  arm. 

Depressing  influences  and  possibly  toxic  con- 
ditions are  also  occasional  causes  of  hysteria  in 
children.  In  one  child  under  the  writer's  care 
the  strain  of  watching  by  a  sister's  deathbed 
was  followed  by  intermittent  hysterical  spasm 
of  some  of  the  cervical  muscles,  and  in  several 
cases  the  onset  of  hysteria  followed  immediately 
after  influenza. 

Some  writers  have  laid  much  stress  upon 
masturbation  as  a  cause  of  hysteria  in  child- 
hood, and  it  seems  likely  that  the  concomitant 
excitement  and  subsequent  depression  may 
aggravate  hysterical  tendencies  ;  but  it  has  to 
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be  remembered  that  masturbation  and  the 
grosser  forms  of  immorality  which  are  occasion- 
ally met  with  in  children  are  certainly  in  some 
cases,  perhaps  in  most,  the  manifestation  of  the 
neuropathic  tendency  rather  than  its  cause. 

Imitation  certainly  plays  a  large  part  in  the 
hysteria  of  childhood.  As  far  back  as  the  thir- 
teenth century  epidemics  of  hysterical  symptoms 
occurred,  affecting  children  as  well  as  adults, 
and  sometimes  only  children.  Quite  recently 
epidemics  of  hysterical  convulsions  and  other 
symptoms  have  occurred  in  schools ;  and  there 
can  be  little  doubt  that  this  imitation-hysteria 
is  not  all  mere  shamming ;  auto-suggestion, 
prompted  by  the  example  before  the  child, 
probably  induces  a  genuine  hysterical  condi- 
tion ;  at  the  same  time  malingering  is  by  no 
means  unknown  in  childhood. 

Symptoms. — It  is  unnecessary  to  repeat  the 
general  symptoms  of  hysteria  here,  for  they 
have  been  described  already  in  the  article  on 
Hysteria  in  Adults,  and  there  is  scarcely  a 
symptom  of  the  adult  affection  which  has  not 
been  observed  also  in  children.  There  are, 
however,  some  special  features  of  this  condi- 
tion, as  it  occurs  in  childhood,  which  are  worthy 
of  notice. 

The  early  years  of  the  boy  or  girl  who  in 
later  life  develops  hysteria,  not  infrequently 
show  certain  indications  of  the  neuropathic 
taint.  When  the  hysterical  symptoms  occur 
it  is  often  easy  enough  to  see  these  pro- 
dromal indications  in  retrospect ;  but  for  the 
child's  sake  it  is  most  important  that  their 
significance  should  be  recognised  earlier.  Cer- 
tainly from  the  age  of  2  or  3  years  these  early 
indications  may  be  noticeable,  and  it  may  be 
that  even  in  infancy  the  occurrence  of  infantile 
convulsions  may  sometimes,  as  Dr.  Coutts  has 
suggested,  foreshadow  the  neurotic  tendencies 
of  later  life.  Such  children  are  often  extremely 
passionate ;  from  caressing  affection  they  will 
pass  suddenly,  if  thwarted,  to  a  perfect  fury  of 
passion.  In  other  respects  also  they  are  ex- 
tremely volatile,  and  their  behaviour,  without 
being  insane,  is  often  unreasonable,  and  they 
are  in  consequence  extremely  difficult  children 
to  manage.  Some  of  them  also  show  excessive 
timidity  or  a  morbid  shyness.  They  are 
troublesome  too  in  their  feeding,  full  of  fads, 
"  can't  eat  this,"  and  "  can't  eat  that."  They  are 
apt  to  exaggerate  their  ailments.  Often  they  are 
solitary  children  who  do  not  care  to  associate 
with  other  children,  and  show  no  healthy 
interests  in  the  games  and  amusements  of 
childhood.  As  has  been  already  mentioned, 
sexual  immorality  is  sometimes  an  early  mani- 
festation of  the  neuropathic  tendency,  and  some 
of  these  children,  before  the  appearance  of 
definite  hysterical  symptoms,  have  been  so 
vicious  in  their  habits  that  they  have  been 
expelled  from  schools  as  unfit  to  associate  with 
other  children. 


As  regards  the  hysterical  attack,  while  in 
adults  it  often  manifests  itself  as  a  complicated 
grouping  of  symptoms,  in  a  child  it  tends  to  be 
much  simpler.  In  many  cases  only  one  or  two 
symptoms  are  present,  and  in  the  writer's  ex- 
perience motor  symptoms  —  and  of  these  the 
spasmodic  rather  than  the  paralytic  —  have 
seemed  to  be  much  commoner  than  sensory. 

Localised  hysterical  spasm  is  one  of  the 
commonest  manifestations  of  hysteria  in  child- 
hood ;  in  one  child  there  is  a  sudden  jerk  of  the 
head  to  one  side,  in  another  a  transient  spastic 
condition,  shifting  at  intervals  of  a  few  hours 
from  limb  to  limb,  in  a  third  a  continuous  mus- 
cular spasm  drawing  the  foot  into  a  position  of 
talipes,  and  not  very  rarely  the  muscles  of 
phonation  and  of  respiration  are  affected,  and  a 
frequent  short,  dry,  sometimes  barking  cough 
or  some  other  curious  sound  is  produced. 

In  children  these  spasmodic  affections  are 
often  rhythmical.  In  two  boys  aged  10  years, 
fine  tremors  of  the  whole  body  occurred,  and  in 
one  case  could  easily  be  produced  by  suggestion ; 
in  another  girl,  similar  fine  clonic  spasm 

was  limited  to  the  lower  jaw ;  in  another  girl 
of  11  years,  there  was  rhythmical  belching  with 
a  curious  gurgling  sound,  as  if  air  were  bubbling 
down  the  (Esophagus ;  the  symptoms  ceased 
directly  the  child  was  put  in  the  horizontal 
position  ;  the  sound  was  so  disturbing  that  the 
child  had  been  unable  to  attend  school.  Hys- 
terical convulsions,  however,  the  hystero-epilepsy 
and  clownism  of  major  hysteria,  are  much  less 
common  in  children  than  in  adults ;  in  4  of  the 
33  cases  mentioned  above,  hysterical  convulsions 
were  present,  preceded  in  one  girl,  aged  11 
years,  by  the  globus  hystericus.  Sometimes,  as 
in  adults,  these  attacks  can  be  brought  on  or 
stopped  by  pressure  on  certain  areas,  the  so- 
called  hysterogenic  zones,  but  these  are  very 
rare  in  children.  The  writer  met  with  one  case 
of  hysterical  dyspnoea  in  a  girl  aged  8  years,  in 
whom  the  attacks  could  be  stopped  by  pressure 
on  the  umbilical  region. 

Of  sensory  symptoms  hypersesthesia  is 
probably  the  most  common  in  childhood ; 
anaesthesia  and  analgesia  are  certainly  rare. 
The  limitation  of  the  field  of  vision,  to  which 
so  much  importance  has  been  attached  as  a 
symptom  of  hysteria,  is  occasionally  found  in 
children,  but  it  is  so  difficult  to  test  a  child's 
vision  with  the  perimeter  that  such  observations 
are  apt  to  be  fallacious.  Hysterical  blindness 
and  deafness  have  occurred  but  rarely  in  child- 
hood. Complaint  of  headache  is  not  uncommon 
in  association  with  hysterical  symptoms  in  chil- 
dren ;  and  in  some  cases  its  daily  recurrence  at 
a  certain  hour,  or  its  disappearance  when  the 
child's  attention  is  distracted,  or  its  curiously 
localised  character,  or  the  presence  of  hyper- 
Eesthesia  of  the  scalp,  suggests  that  the  headache 
is  really  hysterical. 

A  very  important  group  of  cases  is  that  in 
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which  the  hysterical  symptoms  closely  simulate 
organic  disease,  the  neuromimesis  of  Paget. 
Joint  symptoms  are  perliaps  the  commonest  of 
these  in  children.  The  hip-joint  in  particular 
is  often  affected,  and  it  is  sometimes  very  diffi- 
cult to  differentiate  hysterical  coxalgia  from 
rheumatic  or  early  tubercular  disease  of  the 
hip.  It  may  indeed  be  almost  impossible  to 
exclude  rheumatism ;  the  hip-joint  is  one  of  the 
favourite  sites  for  rheumatism  in  childhood,  and 
the  objective  evidence  of  articular  rheumatism 
in  childhood  is  often  extremely  slight ;  more- 
over, as  already  mentioned,  hysteria  is  specially 
liable  to  occur  in  the  children  of  rheumatic 
families ;  and,  lastly,  what  began  as  a  slight 
attack  of  genuine  rheumatism  may  persist  as 
hysterical  coxalgia. 

Lateral  curvature,  early  spinal  caries,  and 
talipes  are  all  simulated  by  hysteria,  but  in 
these,  as  in  the  joint  cases,  the  nature  of  the 
trouble  is  often  shown  by  the  sudden  onset  of 
the  symptoms,  the  diffuse  character  of  the 
tenderness  over  the  supposed  seat  of  the  disease, 
the  variation  or  disappearance  of  the  symptoms 
when  the  child's  attention  is  distracted,  the 
presence  of  other  symptoms  of  hysteria,  and  the 
rapidity  of  cure  by  such  "  moral  treatment "  as 
is  effectual  in  hysteria. 

A  very  puzzling  condition  is  that  which  has 
been  called  "  pseudo  -  meningitis  hysterica." 
Several  instances  of  this  in  childhood  have  been 
recorded.  The  following  case  may  serve  as  a 
typical  instance.  A  girl  aged  9  years  had  in- 
fluenza. The  temperature  was  raised  to  101° 
or  102°,  but  became  normal  after  a  few  days. 
From  that  time  she  was  drowsy,  with  obstinate 
constipation,  vomited  once,  and  complained  of 
continual  headache  in  the  right  frontal  region  ; 
at  one  time  there  was  photophobia  ;  and  there  was 
great  difficulty  in  persuading  the  child  to  take 
food.  The  child  was  apathetic,  scarcely  ever 
spoke  unless  questioned,  and  just  before  the 
writer  saw  her  the  pulse  was  reported  to  have 
fallen  to  45,  and  the  respiration  had  been  of  the 
Cheyne-Stokes  variety.  The  child  was  thin  and 
extremely  weak  ;  she  lay  curled  up  on  her  side, 
with  the  face  turned  away  from  the  light.  The 
heart  acted  irregularly,  the  abdomen  was  much 
retracted.  There  was  no  irritability,  the  child 
answered  questions  readily,  there  was  no  stiff- 
ness of  the  neck  and  no  affection  of  cranial 
nerves,  the  discs  were  normal.  Meningitis  was 
suspected,  but  a  few  days  later  analgesia  appeared 
below  the  knees,  and  on  being  removed  to  hospital 
and  treated  with  electricity  the  child  was  well 
in  about  ten  days. 

Diagnosis. — For  the  general  diagnosis  the 
reader  is  referred  to  the  previous  article  on 
Hysteria.  The  diagnosis  of  hysteria  in  child- 
hood must  be  approached  with  the  utmost 
wariness.  The  fact  that  no  obvious  cause  can 
be  found  for  aches  or  pains  or  other  symptoms 
is    not  sufficient   reason   for  labelling  them 


hysteria.  Where  there  is  any  doubt  it  is  safer 
as  a  rule  to  assume  that  the  condition  is  not 
hysterical  than  to  risk  the  serious  error  of 
supposing  a  case  of  organic  disease  to  be  one  of 
hysteria.  Hysteria,  moreover,  is  sometimes 
associated  with  or  started  by  an  organic  lesion ; 
hysterical  joint  affection,  for  instance,  is  some- 
times started  by  a  slight  articular  rheumatism. 

The  difficulty  of  diagnosing  hysteria  in  chil- 
dren is  further  increased  in  some  cases  by  the 
fact  that  only  one  symptom  is  present ;  the 
so-called  "  stigmata  "  of  hysteria  are  commonly 
absent. 

Prognosis.  —  The  immediate  prognosis  is 
probably  better  in  children  than  in  adults.  It 
is  very  rare  for  hysteria  in  childhood  to  resist 
treatment  obstinately  as  in  later  years  ;  and  as 
a  rule  the  symptoms  disappear  in  a  few  days,  or 
at  most  in  a  few  weeks,  under  suitable  treat- 
ment. But  the  neuropathic  tendency  remains, 
and  therefore  relapses,  usually  perhaps  with 
some  new  symptoms,  are  apt  to  occur.  More- 
over, a  study  of  severe  cases  of  hysteria  in  adult 
life  shows  that  in  many  such  cases  there  have  been 
symptoms  of  hysteria  in  childhood,  and  on  this 
account  the  prognosis  as  to  the  future  must  be 
guarded,  for  in  some  cases  at  least,  hysteria  in 
a  child  is  the  indication  of  a  strong  neuropathic 
taint,  which  is  likely  to  show  itself  in  graver 
manifestations  in  later  life. 

Treatment. — Prophylactic. — There  are  few 
conditions  in  childhood  which  call  for  more 
experience  and  tact  in  management  than  the 
early  manifestations  of  the  hysterical  tendency ; 
and  by  this  is  meant  not  the  fully  developed 
hysteria  which  is  commonly  recognised  as  such, 
but  that  less-defined  group  of  prodromal  symp- 
toms, noticeable  almost  from  infancy,  to  which 
attention  has  been  drawn  above.  Home  life, 
companions,  amusements,  education,  every  de- 
tail of  the  child's  life,  must  be  carefully  super- 
vised, so  as  to  avoid  those  harmful  influences 
which  have  been  mentioned  already  as  predis- 
posing and  exciting  causes  of  hysteria.  The 
choice  of  a  nurse  is  a  matter  of  the  utmost 
importance.  To  deal  with  such  children  success- 
fully requires  more  than  ordinary  tact  in  the 
nursery  ;  they  need  a  nurse  who  is  quiet  and  firm, 
who  knows  when  to  take  notice  and  when  not 
to  take  notice,  when  to  sympathise  and  when  not, 
and,  above  all,  one  who  never  loses  her  patience. 

In  most  cases  it  is  probably  wisest  to  send 
such  a  child  to  school  as  soon  as  it  is  old 
enough,  rather  than  to  have  a  governess  or 
tutor  at  home ;  for  the  mixing  with  other 
children  helps  to  counteract  the  tendency  to 
become  self-centred,  which  is  often  noticeable 
in  these  children,  and,  moreover,  gives  them  a 
wider  range  of  interests.  But  the  conditions  of 
school  life  must  be  properly  regulated ;  any- 
thing like  brain-worry — and  this  is  possible  at  a 
very  early  age  —  must  be  carefully  avoided. 
The  best  beginning  is  undoubtedly  the  kinder- 
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garten,  and  for  a  child  of  4  years,  an  hour  and 
a  half  in  the  morning  may  be  quite  sufficient. 
The  teacher  should  be  informed  of  the  child's 
peculiarities,  and  it  is  essential  that  a  school 
should  be  found  where  the  teacher  has  the 
necessary  tact  and  patience  to  avoid  scolding 
and  punishment,  which  are  worse  than  useless 
for  these  children. 

In  these,  even  more  than  in  other  children, 
education  must  include  not  merely  mental,  but 
also  physical  training,  whether  it  be  by  a  well- 
regulated  gymnasium,  or  by  Swedish  drill,  or 
by  dancing,  or  by  some  other  form  of  disciplined 
exercise. 

The  amusements  and  interests  of  the  child 
must  not  be  neglected,  for  they  undoubtedly 
exercise  a  considerable  influence  on  the  develop- 
ment of  hysteria ;  like  the  "  idle  hands,"  the 
idle  mind  is  likely  to  come  to  mischief,  and  it  is 
for  those  who  have  the  care  of  these  children  to 
encourage  in  them  a  healthy  interest  in  games, 
animal  pets,  the  tending  of  flowers,  simple 
botany,  entomology,  or  some  such  occupation. 

When  the  home  environment  is  so  unfavour- 
able that  judicious  management  cannot  be  ex- 
pected there,  it  is  sometimes  advisable  to  send 
the  child  away  altogether  to  more  wholesome 
surroundings. 

The  general  health  must  be  carefully  con- 
sidered, for  any  depressing  cause  favours  the 
onset  of  hysteria ;  the  tendency  to  vicious  habits 
must  be  remembered  ;  masturbation  in  particu- 
lar, an  early  indication  of  the  neuropathic  taint 
in  girls  as  well  as  in  boys,  must  be  checked,  for 
it  may  precipitate  the  onset  of  hysterical 
symptoms. 

Therapeutic.  —  The  treatment  of  hysterical 
symptoms  in  childhood  is  the  same  in  principle 
as  in  adult  life,  and  it  is  unnecessary  to  repeat 
it  in  detail  here.  Change  of  environment  is  one 
of  the  most  powerful  remedial  measures.  Many 
children  speedily  recover  when  removed  to 
hospital  or  to  some  place  where  they  are  among 
strangers  and  strange  surroundings.  A  change 
from  town  life  to  the  varied  interests  of  sea-side 
or  of  farm  life  is  often  helpful,  and  such  measures 
may  be  more  effectual  than  drugs. 

Cold  douching,  massage,  and  electricity  are  of 
value  in  particular  cases. 

The  influence  of  suggestion  is  probably  more 
often  of  use  in  children  than  in  adults ;  an 
impressive  assurance  that  the  symptoms  will 
speedily  disappear  considerably  assists  recovery. 
Moreover,  in  children,  such  aids  as  promises  of 
pleasures  conditional  on  the  disappearance  of 
the  symptoms  are  more  often  available,  and  are 
very  valuable  in  treatment. 

The  use  of  hypnotic  suggestion  for  children 
suffering  from  hysteria  has  been  advocated  by 
Berillon,  but  some  observers  have  stated  that 
mental  disturbance  has  followed  its  use,  and  on 
the  whole  it  may  be  doubted  whether  it  is  ever 
advisable  to  make  use  of  hypnotism  for  a  condi- 


tion which,  in  childhood,  is  probably  always 
curable  by  other  methods.  It  may,  however,  be 
useful  for  those  children  in  whom  vicious  habits, 
especially  masturbation,  cannot  be  checked  in 
any  other  way. 

Hysteria,  Surgical  Aspects  of 
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Hysteria  from  the  surgical  point  of  view,  and 
as  I  understand  it,  is  that  condition  in  which 
there  is  imagination,  imitation,  or  exaggeration 
of  pathological  affections.  It  occurs  mostly  in 
females  and  persons  of  nervous  temperament, 
and  is  due  to  some  nervous  derangement  which 
may  or  may  not  be  pathological.  Hysterical 
affections  often  closely  resemble  pathological 
conditions,  the  explanation  of  this  not  being 
always  easy.  Sydenham  says,  as  quoted  by 
Holmes,  "  In  whatever  part  of  the  body  it  be 
seated,  it  immediately  produces  such  symptoms 
as  are  peculiar  thereto."  Mimicry  will  not 
explain  the  resemblance  in  every  case.  Some 
nervous  diseases  may  closely  resemble  hysteria. 
I  remember  well  one  case  in  which  hysteria  was 
diagnosed  by  at  least  five  doctors,  including 
myself,  and  in  which  an  intracranial  sarcoma 
was  discovered  post-mortem.  Again,  hysteria 
has  to  be  differentiated  from  malingering  and 
fraudulent  shamming.  Hysteria  is  not  the 
same  as  hypochondriasis ;  neither  is  it  a  form 
of  insanity,  though  in  some  cases  it  may  be 
difficult  to  draw  the  line.  The  term  "  hysteria," 
in  the  sense  in  which  it  is  now  employed,  is  not, 
strictly  speaking,  correct.  Sir  James  Paget 
suggested  " neuromimesis,"  or  "mimicry,"  and 
Mr.  Holmes  uses  the  word  "  simulation."  Both 
are  good  expressions,  but  neither  describes  fully 
the  various  conditions  that  are  classed  together 
as  hysterical.  1  After  all,  the  very  indefiniteness 
of  the  terms  "  hysteria  "  and  "  hysterical  "  makes 
them  the  most  suitable  to  use,  at  least  until  some 
better  expression  is  invented. 

Desiring  to  make  the  following  remarks  as 
practical  and  useful  as  I  can,  and  realising  from 
my  own  experience  that  the  initial,  and  I  may 
say  main  difficulty  in  cases  of  hysteria,  is  the 
diagnosis,  I  shall  treat  my  subject  mainly  fi'om 
that  point  of  view.  Is  it  not  the  case  that  in 
every  instance  of  hysterical  spine,  or  joint 
affection,  the  difficulty  is  to  make  sure  that 
there  is  not  present  some  real  organic  disease  1  ^ 

1  Brodie  included  them  all  under  the  term  "neuralgia 
of  joints." 

'•^  Paget  says  that  it  is  more  difficult  to  diagnose  and  cure 
hysterical  affections  than  actual  disease. 
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Any  one  who  wishes  to  enjoy  a  masterly 
description  of  the  subject  should  read  Sir  James 
Paget's  clinical  lectures  on  Mimicry.  In  what 
I  am  now  writing  I  shall  follow  these  lectures 
somewhat  closely,  and  will  refer  to  them 
frequently. 

In  any  given  case,  according  to  Paget,  we 
have  three  things  to  investigate — the  etiology, 
the  nervous  history  and  condition  of  the  patient, 
and  the  condition  of  the  part  affected.  He 
urges  that  the  last  is  the  most  important,  and 
most  to  be  relied  upon  in  forming  a  diagnosis. 

Let  me  suppose,  then,  a  case  of  hysterical 
joint  affection.  The  patient  comes,  or  is  brought 
to  us,  supposed  to  be  suffering  from  joint  disease. 
There  will  probably  be  a  history  of  some  injury, 
or  of  some  mental  shock,  or  the  affection  may 
have  come  on  gradually.  We  may  also  elicit 
some  information  that,  taken  in  relation  with 
the  local  conditions,  may  throw  light  on  the 
case.  For  instance,  an  injury  may  have  occurred 
so  long  before,  that,  had  actual  disease  existed 
all  that  time,  changes  would  be  evident  in  the 
joint  of  a  very  marked  and  easily  recognised 
character.  The  condition  of  the  joint,  however, 
may  be  quite  different.  And  the  want  of  due 
relation  between  time  and  symptoms  may  show 
that  no  real  disease  is  present.  ^ 

Valuable  evidence  may  be  obtained  by  know- 
ing that  the  affection  came  on  after  some  mental 
shock,  fright,  worry,  disappointment,  debilitating 
fever  (Jolly),  overwork,  or  some  such  nervous 
perturbation. 

Reliable  data  may  be  obtained  from  the 
personal  and  family  history.  A  full  treatment 
of  these  will  be  found  in  the  general  article 
(p.  308).  I  shall  merely  say  here  that  a  neurotic 
or  alcoholic  personal  and  family  history  will 
make  hysteria  more  probable,  while  on  the  other 
hand  a  gouty,  rheumatic,  syphilitic,  or  tuber- 
culous history  would  make  one  more  cautious 
in  coming  to  such  a  diagnosis. 

According  to  Paget  the  patients  are  mostly 
females,  of  nervous  temperament,  easily  fatigued, 
antemic,  liable  to  flushes,  sensitive  to  pain,  or 
an£esthetic.  They  think  of  themselves  con- 
stantly and  of  the  part  affected ;  "  egotism  has 
its  keenest  life  at  and  about  the  supposed  seat 
of  disease."  They  are  "content,  almost  happy, 
in  their  afflictions,"  or  they  are  discontented,  and 
make  every  one  miserable  around  them.  They 
are  fond  of  telling  every  one  of  their  troubles, 
and  thus  court  sympathy,  for  which  they  have 
a  morbid  craving.  Will  power  is  deficient  in 
one  direction,  though  some  have  very  strong- 
wills  when  their  interests  are  concerned.  "  I 
cannot  "  looks  like  "  I  will  not,"  but  is  "  I  cannot 
will"  (Paget).  The  family  history  will  disclose 
a  heredity  of  insanity,  epilepsy,  intemperance, 
or  some  other  nervous  disorder. 

All  these  points  will  have  been  made  out 

'  Holmes  says  "there  is  no  commensurate  impairment 
of  healtli." 


while  we  are  examining  the  affected  part,  and, 
if  the  case  be  one  of  simulation  or  mimicry — a 
hysterical  joint  —  we  will  find  the  following 
leading  characteristics  or  symptoms  present : — 

1.  Pain. — The  pain  complained  of  will  be  in 
excess  of  what  we  usually  find  in  the  disease 
that  is  simulated.  The  pain  will  also  be  super- 
ficial, rather  than  deep,  gentle  pressure  and 
pinching  the  skin  causing  as  much  or  even  more 
expression  of  pain  than  deep,  firm  pressure. 
The  pain  will  also  vary  at  different  times,-  may 
shift  from  place  to  place,  and  may  occur  in 
places  that  we  do  not  usually  find  painful  in 
actual  disease.  Pain  may  be  associated  with  or 
may  alternate  with  anaesthesia.  It  seldom,  if 
ever,  interferes  with  sleep. 

In  joints  the  forcible  approximation  of  osseous 
surfaces  does  not  cause  pain  if  carefully  per- 
formed, and  there  is  no  starting  at  night  of  the 
typical  kind. 

2.  TemjMrature. — The  general  temperature  is 
never  raised  in  the  same  way  as  by  disease.  If 
there  be  any  rise  it  will  be  irregular,  capricious, 
or  perhaps  fictitious.  It  is  more  common  to 
have  the  general  temperature  subnormal.  If 
the  temperature  be  above  normal  the  patient 
should  be  examined  all  over.  There  may  be 
some  disease  elsewhere  causing  the  rise  (Paget). 

The  same  may  be  said  of  the  local  tempera- 
ture. It  is  generally  lower  than  normal,  the 
affected  part  being  blue  or  dead  white.  If  there 
be  any  rise  of  temperature  it  will  be  associated 
with  a  flushing  of  the  skin  and  quite  temporary. 

Paget  dwells  strongly  on  the  diagnostic  im- 
portance of  the  peculiarities  of  temperature,  and 
points  out  the  risk  of  being  misled  by  this 
flushing.  He  considers  that  in  highly  nervous 
persons  any  part  of  the  body  may  flush,  just  as 
the  face  does,  from  special  attention  being  drawn 
and  directed  to  it.  He  considers  also  that  a 
transient  gouty  condition  may  give  colour  and 
heat  to  a  hysterical  joint.  These  points  have 
to  be  made  out  by  the  surgeon  while  he  is 
examining  the  joint — passing  the  hand  over  it, 
gently  moving  it,  closely  scrutinising  it,  and  at 
the  same  time  questioning  the  patient,  both  with 
the  object  of  diverting  her  attention  from  the 
part  being  examined,  and  of  eliciting  information 
as  to  the  patient's  history,  constitution,  heredity, 
and  other  subsidiary  symptoms. 

In  carrying  out  these  manipulations  another 
symptom  will  come  into  prominence  ; — 

3.  Rigidity. — Stiffness  or  rigidity  of  the  joint 
may  be  present  to  an  excessive  degree,  in  the 
flexed  position  if  the  hip  or  elbow  be  affected,  in 
the  straight  position  if  the  knee.  On  the  other 
hand,  but  less  frequently,  the  limb  may  be  limjJ 
and  useless,  the  patient  complaining  of  weakness 
rather  than  of  pain  —  free  movement  being- 
possible — such  as  would  not  occur  in  disease. 
Rigidity  is  more  common  and  is  usually  exces- 

^  Pain  may  remit,  or  intermit  and  recur  suddenly 
(Jolly). 
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sive,  that  is  to  say,  greater  than  is  met  with  in 
actual  disease,  all  movement  being  strongly 
resisted.  Sometimes  it  is  possible  to  see  the 
patient  stiffening  the  limb  in  anticipation  of  the 
surgeon's  manipulations.  In  such  cases,  if  the 
patient's  attention  be  diverted  by  conversation, 
the  limb  may  be  gently  yet  freely  moved. 

In  this  connection  I  may  refer  to  the  position 
which  the  limb  may  assume.  Paget  says, 
"  Subjective  intensity  of  pain  brings  about  the 
same  postures  as  are  assumed  instinctively  for 
the  relief  of  pain."  He  also  points  out  that 
there  may  be  unwilling  or  unconscious  imitation. 
This  we  should  always  bear  in  mind. 

Barker  says  that  the  limb  assumes  the  position 
commonly  observed  in  disease.  This,  however, 
is  not  always  the  case. 

4.  Sivelling. — Swelling  is  said  to  be  conspicu- 
ous by  its  absence.  My  own  experience  is  that 
there  is  generally  an  appearance  of  swelling  of 
the  affected  joint  and  also  of  wasting  of  the 
muscles  of  the  limb.  But  both  these  conditions 
are  more  apparent  than  real  in  hysterical 
affections. 

Swelling  of  a  joint  is  made  more  apparent  by 
muscle  wasting,  as  in  other  affections.  Careful 
measurements  and  comparisons  with  the  other 
limb  will  demonstrate  that  the  joint  is  practi- 
cally the  same  as  the  other.  There  may  be 
some  puffy  swelling,  but  that  is  generally  slight. 
Wasting  of  the  limb,  however,  is  usually  present 
to  a  certain  extent.  This  is  only  what  one 
would  expect  from  the  limb  not  being  used  as 
much  as  the  other  one.  But  there  is  something- 
more  that  has  to  be  taken  into  consideration. 
There  seems  to  be  a  possible  simulation  of 
atrophy,  a  hysterical  shrinkage  (if  one  may  use 
the  teruj)  that  occurs,  and  is  very  apt  to  mislead. 
This  disappears  under  the  influence  of  an 
ansesthetic. 

A  hysterical  limb  may,  however,  be  quite 
plump,  with  a  good  layer  of  subcutaneous  fat. 
Such  a  state  of  matters  should  make  one  suspi- 
cious. But  I  have,  on  the  other  hand,  seen  cases 
of  tuberculous  disease  in  which  there  was  a  fair 
amount  of  fat  on  the  affected  limb. 

Lastly,  one  may  meet  with  hysterical  oedema; 
that  is  to  say,  fictitious  oedema  that  may  dis- 
appear under  an  anaesthetic,  and  is  not  therefore 
due  to  disease.  Charcot  describes  this  hysterical 
cedema.  I  have  myself  seen  it  in  a  case  which 
I  published  in  The  Hospital  in  1894. 

Now  let  us  still  suppose  that  we  have  our 
patient  before  us.  We  have  carefully  examined 
the  case,  especially  locally,  tested  the  pain,  the 
temperature,  the  rigidity,  the  apparent  swelling 
and  atrophy.  If  we  still  have  any  doubt  we 
should  employ  a  general  anassthetic.  There 
may  be  some  incipient  or  latent  affection,  the 
symptoms  of  which  are  very  slight,  or  perhaps 
masked  by  the  hysterical  condition  of  the 
patient. 

Suppose  the  patient  to  be  under  the  influence 


of  chloroform.  If  the  symptoms  resembling 
disease  gradually  disappear,  and  as  gradually 
reappear  as  the  patient  comes  out,  then  we  may 
presume  that  the  case  is  hysterical.  If,  on  the 
other  hand,  we  discover  some  evidence  of  disease, 
such  as  grating,  we  can  be  quite  sure  that  disease 
is  present. 

One  should  not  forget  that  in  a  hysterical 
patient  there  may  be  great  exaggeration  of  a 
symptom,  such  as  pain.  This  is  not  a  case  of 
hysterical  joint,  but  of  joint  disease  in  a  hysterical 
patient,  and  has  to  be  treated  as  such.  We 
should  also  remember  that  a  long  continuance 
of  hysterical  conditions  may  bring  about  actual 
disease.  Mr.  Holmes  says  that  the  influence  of 
the  mind  on  the  body  is  so  powerful  that  it 
"  may  lay  the  foundation  of  organic  disease." 

Before  leaving  this  subject  of  diagnosis  let  me 
say  that  there  is  one  thing,  which  I  cannot  call 
a  symptom,  very  characteristic  of  hysterical 
affections,  and  on  which  I  have  very  much  relied 
in  forming  my  diagnosis.  It  cannot  be  put  in 
one  word.  It  is  the  presence,  more  frequently 
the  absence,  of  some  symptom  which  would  not 
be  absent  or  present  in  the  disease  which  is 
being  simulated.  In  other  words,  the  symptoms 
are  not  according  to  type,  they  are  not  convinc- 
ing, they  have  not  the  ring  of  truth  about  them. 
One's  suspicion  is  aroused.  Something  is  here 
that  should  not  be,  or  something  is  awanting 
that  ought  to  be  here.  Paget  says,  "  The  absence 
of  symptoms  should  be  weightier  than  the  pres- 
ence." Mr.  Holmes  says  that  the  local  symptoms 
show  contradiction  or  inconsistency.  Another 
way  of  putting  the  matter  is,  in  the  graphic 
words  of  Paget,  "  There  are  sensation  signs  of 
disease  without  a  single  mark  of  any  organic 
change  produced  by  them."  That  is  to  say,  you 
don't  find  grating,  unnatural  mobility,  osseous 
thickening,  pulpy  synovial  membrane,  actual 
swelling,  or  such  like  conditions  which,  if  present, 
would  prove  decidedly  diagnostic  of  disease.^ 

Now,  at  the  risk  of  repetition,  I  must  put  the 
case  again  shortly.  To  reach  a  correct  diagnosis 
the  surgeon  must  examine  the  joint  (or  other 
part)  carefully,  with  an  unbiassed  mind,  and 
with  the  object  distinctly  before  him  of  dis- 
covering disease  if  it  exists.  If,  under  these 
conditions,  he  is  not  convinced  that  disease  is 
present,  then  he  may  conclude  that  the  con- 
dition is  hysterical.  If,  on  the  other  hand,  he 
finds  the  slightest  trace  of  disease,  or  even  is 
unable  to  say  certainly  that  no  disease  exists,  it 
is  safer  to  treat  the  case  as  one  of  real  disease. 
Diagnosis  should,  however,  not  be  uncertain  in 
the  vast  majority  of  cases. 

I  have  not  yet  spoken  of  the  connection 
between  hysterical   affections  and  the  sexual 

1  Hysteria  may  be  produced  by  some  local  affection.  An 
example  was  published  in  the  British  Medical  Journal, 
28th  July  1900,  in  which  the  irritant  was  an  ingrowing  toe 
nail.  This  is  not  the  surgical  hysteria  of  which  I  am 
writing.  There  is  no  simulation  of  disease.  Any  other 
peripheral  irritation  might  produce  the  same  effect. 
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functions.  In  the  female  you  may  find  an 
enlarged  or  sensitive  ovary,  or  the  symptoms 
of  which  she  complains  may  vary  with  the 
menstrual  periods. 

In  the  male  you  may  have  an  undescended 
or  partially  descended  testis  or  a  phymosis.  In 
either  sex  there  may  be  the  practice  of  mastur- 
bation. Dr.  Jolly  says  that  "irritative  patho- 
logical conditions  of  the  genitals,"  which  he 
defines  as  "sexual  abstinence  or  ovei'-irritation," 
are  often  present  in  hysterical  patients.  These 
give  rise  to  "  diseased  reflex  actions  "  on  account 
of  the  "  increased  irritability  of  the  sensory 
system." 

This  connection  between  the  sexual  functions 
and  hysterical  affections  does  not,  in  my  ex- 
perience, always  exist. 

Hysteria  of  the  Spine. — This  subject  will 
be  dealt  with  also  under  the  heads  of  spinal 
affections,  orthopaedics,  etc. 

I  would  merely  say  on  the  general  subject 
that  diagnosis  is  often  very  difficult,  and  that 
therefore  a  careful  and  thorough  examination 
is  always  necessary.  It  is  not  difficult  to  over- 
look a  slight  rigidity  of  the  spine,  or  a  little 
difference  in  the  length  of  the  lower  limbs. 

I  shall  not  say  anything  about  lateral  curva- 
ture, as  I  am  sure  it  will  be  fully  dealt  with 
elsewhere.  What  I  have  got  to  say  will  be 
limited  to  the  diagnosis  of  hysterical  conditions 
from  Pott's  disease  of  the  spine. 

We  may  further  limit  our  subject  to  the 
earliest  stage  of  caries  before  any  prominence 
has  formed,  because  the  advanced  stages  of  this 
disease  cannot  be  simulated. 

In  forming  a  diagnosis  the  most  important 
symptoms  to  depend  upon  are  pain  and  rigidity. 

In  Pott's  disease  the  pain  is  produced  by  firm 
pressure  on  the  spinous  processes  of  the  affected 
vertebrae,  and  the  same  pain  is  produced  by 
downward  pressure  on  the  shoulders  or  head. 
In  more  advanced  cases  you  have  the  patient 
supporting  the  head  with  his  hand,  or  lifting 
the  weight  off  his  back  by  placing  his  hands  on 
the  chair  or  bed  when  sitting  iip. 

In  hysteria,  on  the  other  hand,  we  have  the 
pain  (as  we  have  seen)  excessive,  superficial, 
varying,  and  not  caused  by  downward  pressure, 
if  this  be  made  carefully  and  without  the  patient 
knowing  why  it  is  done. 

As  regards  rigidity  there  is  an  equally  well- 
marked  distinction.  In  caries  you  have  this 
symptom  always  present.  It  is  made  out  by 
causing  the  patient  to  flex,  extend,  and  rotate 
the  spine,  when  some  stiffness  in  movement,  or 
actual  fixation  of  the  diseased  portion  of  the 
neck  or  back,  will  be  at  once  made  evident. 

In  hysteria,  on  the  other  hand,  the  back  is 
more  frequently  limp  and  weak.  Rigidity  if 
present  is  likely  to  be  spasmodic  and  of  the 
nature  of  opisthotonos. 

There  is  one  thing  that  I  think  should  always 
be  borne  in  mind,  viz.  that  in  many  persons 


there  is  a  sensitive  area  in  the  spine  that  has 
no  relation  with  disease  in  any  way  whatever. 

Girdle  pain  is  not  an  infallible  proof  of  caries 
of  the  spine.  It  can  be  imitated.  But  as  this 
symptom  is  not  usually  an  early  one  in  Pott's 
disease  the  absence  of  a  projection  and  of  other 
symptoms  will  show  that  the  case  is  one  of 
simulation. 

One  must  remember  that  severe  spinal  pain, 
somewhat  hysterical  in  character,  may  be  caused 
by  a  malignant  tumour  or  aneurysm.  Neither 
must  it  be  forgotten  that  we  may  have  caries 
occurring  in  a  hysterical  subject. 

Hysterical  Affections  of  Joints.  —  The 
diseases  which  are  apt  to  be  simulated  are  tuber- 
culous disease  of  the  hip  and  knee,  Brodie's 
abscess,  loose  cartilage  in  the  knee,  and  chronic 
synovitis  (of  adhesions,  contractures,  and  de- 
formities I  will  speak  afterwards). 

The  Hip. — The  symptoms  that  will  be  imi- 
tated are  pain,  lameness,  flexion  of  the  joint, 
lordosis,  lateral  curvature,  flattening  of  the  hip, 
and  adduction  with  apparent  shortening  of  the 
limb.  As  in  the  case  of  Pott's  disease  it  is  only 
the  early  stage  than  can  be  simulated. 

Let  us  imagine  a  case.  The  patient,  who  is 
usually  delicate-looking  and  anaemic,  limps  or  is 
carried  in,  or  we  may  have  to  visit  her  lying  in 
bed.  On  examining  we  may  find  all  the  symp- 
toms above  enumerated  apparent.  On  careful 
investigation,  however,  we  will  find  that  the 
pain  is,  as  usual,  exaggerated,  superficial,  and 
not  increased  by  pressure  on  the  trochanter, 
heel,  or  knee.  AH  deformity  can  be  made  to 
disappear  under  careful  and  gentle  manipulation. 
The  normal  movements  of  the  joint  may  also  be 
obtained  if  performed  cautiously  and  when  the 
patient's  attention  is  otherwise  occupied.  If 
the  patient  be  a  female  the  iliac  fossa  should  be 
examined  for  a  sensitive  ovary,  especially  if  there 
be  well-marked  flexion  of  the  hip  with  lordosis. 
A  very  good  plan,  especially  in  young  persons, 
is  to  examine  the  healthy  limb  first.  In  doing 
this  the  forcible  flexion  test  for  hip  disease  may 
be  employed  with  advantage.  If  the  healthy 
limb  can  be  thoroughly  flexed  on  to  the  abdo- 
men without  raising  the  affected  limb,  the  latter 
cannot  be  diseased.  The  patient  may  then  be 
made  to  stand  and  walk,  and  to  stand  on  one 
leg — first  on  the  sound  one,  and  then  on  the 
affected  one. 

If  the  patient  be  a  boy  he  should  be  exam- 
ined for  phymosis  and  hernia.  I  have  had  two 
cases  of  complete  cure  after  circumcision.  If 
there  should  still  be  some  doubt  the  patient 
should  be  placed  under  the  influence  of  an 
anaesthetic,  and  the  conditions  of  the  joint  care- 
fully and  thoroughly  examined.  There  are 
reasons  why  an  examination  under  an  anaes- 
thetic may  be  specially  necessary  in  the  case  of 
females. 

The  Knee. — Tuberculous  disease  or  chronic 
synovitis  are  most  frequently  simulated.  The 
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patient  limps  badly,  or  refuses  to  use  the  limb 
at  all.  There  may  be  the  history  of  an  injury 
— perhaps  months  or  even  years  before.  Pain 
is  said  to  be  very  severe,  especially  on  move- 
ment. Examination  should  be  made  with  both 
limbs  bare  so  that  the  surgeon  may  be  able  to 
compare  them.  At  first  a  difference  between 
the  two  may  be  apparent,  but  closer  examina- 
tion will  show  this  to  be  slight  if  at  all. 

On  looking  for  painful  spots  these  will  be 
found  to  be,  as  usual,  superficial,  variable,  and 
uncertain.  By  this  the  possibility  of  a  Brodie's 
abscess  may  be  often  at  once  eliminated.  Anaes- 
thetic areas  also  may  be  made  out.  It  will  gener- 
ally be  found  that  the  pain  does  not  prevent 
sleep,  and  that  there  is  xio  starting  at 
night.  This  last  symptom  may  be  simulated 
if  the  patient  has  heard  or  read  about  it.  The 
temperature  of  the  joint  will  be  normal  or  sub- 
normal, the  skin  being  sometimes  blue  or  dead 
white  in  appearance.  The  joint  may  seem  to 
be  swollen,  but  there  will  be  no  fluctuation,  or 
thickening  of  the  synovial  membrane.  The 
bones  will  be  normal,  and  the  patella  will  be 
movable,  but  not  floating.  The  relation  of  the 
bones  to  one  another  will  also  be  normal.  There 
may  be  some  "  puffiness  "  or  even  oedema,  and 
perhaps  a  transient  redness  — as  has  already 
been  pointed  out. 

If  the  patient  be  otherwise  well  nourished  a 
comfortable  layer  of  subcutaneous  fat  will  be 
easily  made  out. 

On  the  other  hand,  atrophy  of  the  limb  may 
exist  to  a  certain  extent  from  want  of  use,  and 
may  be  increased  by  what  I  have  ventured  to 
call  "hysterical  shrinkage."  Careful  measure- 
ments will,  however,  demonstrate  that  the  joint 
is  not  enlarged,  and  that  the  muscle  wasting  is 
more  apparent  than  real.  The  position  which 
the  limb  usually  adopts  is  straight,  but  the 
joint  may  be  flexed.  The  limb  is  usually  rigid 
with  the  muscles  firmly  contracted  so  as  to  pre- 
vent motion,  which  is  said  to  be  very  painful. 
If  the  surgeon  manipulate  carefully,  however, 
he  may  be  able  to  satisfy  himself  that  mobility 
is  present  and  is  perfectly  normal  and  painless. 

In  some  hysterical  cases,  instead  of  pain  with 
rigidity,  the  patient  complains  of  weakness. 
She  does  not  use  the  limb,  and,  in  consequence, 
there  may  be  considerable  atrophy.  One  very 
important  point,  on  which  Paget  lays  consider- 
able stress,  is,  that  the  apparent  disease  is  not 
so  advanced  as  would  be  the  case  had  actual 
disease  existed  for  the  period  during  which  the 
patient  has  complained. 

Sometimes  swelling  and  redness  may  be  caused 
by  irritating  applications.  If  this  be  done 
fraudulently  it  can  generally  be  discovered  by 
investigation. 

One  must  be  careful  not  to  overlook  some 
chronic  or  subacute  affection,  such  as  gout  or 
rheumatism. 

The  symptoms  of  a  loose  body  or  cartilage 


in  the  knee  joint  may  be  simulated.  Generally, 
however,  the  pain  complained  of  is  excessive 
and  uncertain  in  character. 

Lastly,  under  an  anaesthetic  all  symptoms 
disappear,  and  as  the  consciousness  returns  so 
do  the  symptoms.  This  generally  settles  the 
diagnosis. 

Hysterical  Affections  of  Muscles. — These 
are  often  pure  examples  of  mimicry.  The 
patient  sees  some  one  affected  with  the  genuine 
disease,  and,  consciously  or  unconsciously, 
voluntarily  or  involuntarily,  imitates  the  move- 
ments. As  examples  I  shall  refer  to  only  two 
affections,  spasmodic  wry-neck  and  squint. 

Wry-neck,  if  hysterical,  comes  on  suddenly, 
varies  in  degree,  may  intermit,  and  may  pass 
from  the  one  side  to  the  other.  It  disappears 
entirely  during  sleep.  It  may  be  connected 
with  intestinal  irritation.  It  tends  to  disappear, 
and  may  do  so  suddenly. 

This  will  be  more  fully  discussed  under  "  Wry- 
neck "  and  "  Spasmodic  Affections  of  Muscle." 
(See  also  "  Strabismus.") 

Hysterical  Tumours. — Abdominal  phantom 
tumours,  as  they  are  called,  seldom  come  into 
the  hands  of  the  surgeon.  They  generally  go 
to  the  physician  and  obstetrician.  I  have  little 
to  say  of  them  beyond  that  they  disappear  when 
the  patient  is  placed  under  the  influence  of  an 
anaesthetic. 

Mamma.  — Painful  affections  of  the  breast  are 
sometimes  supposed  by  patients  to  be  malignant 
tumours.  If  the  non-existence  of  a  tumour  be 
made  out  the  patient  is  generally  much  com- 
forted. If,  however,  she  be  hysterical,  she  may 
prefer  her  imaginary  tumour  and  may  disbelieve 
the  surgeon's  comforting  assurances.  This  is  a 
very  characteristic  symptom.  In  regard  to 
such  cases  Paget  says  that  we  must  judge  by 
what  we  feel,  and  not  by  what  the  patient  feels 
or  says  she  feels. 

The  pain  complained  of  in  hysterical  breast 
is,  as  usual,  excessive  and  varying ;  sometimes 
passing  from  one  breast  to  another.  I  should 
like  to  say  in  this  connection,  that  in  my  ex- 
perience the  removal  of  the  breast  for  neuralgia 
(hysterical  f)  when  no  actual  disease  can  be 
made  out  is  most  unsatisfactory.  The  patient 
may  be  better  for  a  time,  but  the  pain  returns 
in  the  other  breast,  and  if  that  be  removed,  as 
I  have  seen  done,  the  pain  is  transferred,  after 
a  time,  to  some  other  part. 

Hysterical  Intestinal  Obstruction. — Hys- 
terical subjects  are  well  known  to  be  prone  to 
constipation.  They  are  neglectful  of  the  calls 
of  nature,  and  are  sometimes  even  dirty  in  their 
habits.  Under  such  circumstances  it  is  possible 
for  the  bowels  to  become  torpid,  and  loaded 
with  fccces  to  such  an  extent  as  to  cause  ob- 
struction. Such  cases  difi'er  in  no  respect  from 
ordinary  examples  of  fajculent  obstruction  as 
regards  either  symptoms  or  treatment. 

But  there  is  another  class  of  cases  in  which  ob- 
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structioii  seems  to  occur  from  much  the  same  cause 
as  retention  of  urine  in  hysterical  females.  The 
patient  seems  to  exercise  an  inhibitory  influence 
over  the  intestinal  peristalsis,  with  the  result 
that  there  is  constipation  and  also  sickness.  In 
my  experience  the  diagnostic  point  is  that  the 
sickness  has  not  the  well-known  characteristics 
of  obstruction  vomiting,  and  is  never  fjeculent. 
On  the  other  hand  a  powerful  purgative,  which 
would  be  dangerous  in  a  real  case  of  obstruc- 
tion, is  usually  quite  successful  in  overcoming 
the  patient's  inhibition  of  her  peristalsis,  and  in 
getting  rid  of  the  obstruction. 

Massage  has  also  been  successful  in  such 
cases. 

Hysterical  Contractures. — While  these  are 
described  in  the  general  article  (p.  314)  it  may 
be  advisable  to  refer  briefly  to  their  surgical 
bearings. 

Such  cases,  in  my  experience,  are  not  usually 
purely  hysterical.  There  is  the  history  of  an 
injury  or  of  some  joint  affection.  The  case 
has,  however,  become  hysterical  because  the 
dominant  factor  standing  in  the  way  of  recovery 
is  the  unwillingness  of  the  patient  to  make  the 
necessary  efforts,  or  to  use  the  necessary  means 
for  recovery. 

Let  me  put  the  matter  another  way.  In 
making  our  diagnosis  we  have  to  settle  whether 
the  case  is  one  of  pure  hysteria,  or  of  hysteria 
affecting  a  joint  or  group  of  muscles  that  once 
were  inflamed,  or  of  hysteria  grafted  on  to  a 
pathological  condition  the  result  of  some  previous 
affection. 

To  arrive  at  a  correct  diagnosis  in  such  cases 
it  is  generally  advisable  to  place  the  patient 
under  the  influence  of  an  anaesthetic. 

Before  deciding  we  must  investigate  into  all 
possible  causes  of  contracture,  such  as  joint 
disease,  nervous  affections,  muscle  affections  and 
adhesions. 

We  must  not  forget  that  permanent  muscle 
changes  may  result  from  long-continued  hysteri- 
cal contractures.  Jolly  says  that  contractures 
may  occur  after  a  hysterical  convulsion. 

Under  an  ansesthetic  any  adhesions  will 
usually  be  both  diagnosed  and  broken  down 
easily. 

Treatment. — What  I  have  to  say  on  the 
subject  from  the  surgical  point  of  view  must 
be  necessarily  very  brief.  Paget  says  that  we 
have  three  things  to  treat — the  constitution, 
the  nervous  condition,  and  the  local  symptoms. 
As  regards  the  first,  there  is  a  general  consensus 
of  opinion  against  the  employment  of  narcotics 
and  alcohol.  Such  pathological  conditions  as 
gout,  rheumatism,  syphilis,  struma,  antemia, 
and  oxaluria  must  be  treated  secundum  artem. 
The  patient  should  have  good  food,  fresh  air, 
change  of  scene  and  climate,  warmth,  and 
tonics  judiciously  selected.  Sleep  should  be 
procured  naturally,  and  for  this  purpose  exercise, 
especially  in  the  open  air,  is  advisable. 


The  nervous  condition  should  be  treated  by 
moral  means.  The  will  should  be  educated. 
There  should  be  no  threats  or  forcing  (Jolly). 
And  the  patient  should  be  separated  from  her 
friends. 

Hypnotic  suggestion  has  been  tried  and  has 
succeeded  in  some  cases.  I  have  seen  it  signally 
fail. 

Now  with  regard  to  the  treatment  of  the 
local  symptoms,  seeing  that  these,  in  hysterical 
cases,  are  imaginary  and  fictitious,  their  treat- 
ment must  necessarily  be  largely  moral  and 
through  the  nervous  system. 

Holmes  tells  us  to  commence  with  the  re- 
moval of  all  possible  irritants.  These  are  not 
always  easily  discovered.  We  must  investigate 
the  digestive,  nervous,  circulatory,  and  sexual 
systems. 

In  regard  to  strictly  local  applications  oj^inions 
vary.  Of  such  simple  things  as  heat  and  cold, 
we  have  Paget,  on  the  one  hand,  stating  that 
warmth  is  necessary  and  cold  objectionable, 
while  Jolly  holds  the  converse  opinion.  Probably 
the  question  really  is,  which  would  have  the 
greater  moral  effect  in  any  given  case.  Gal- 
vanism also  should  be  employed  according  to 
its  moral  influence.  Countei'-irritation  is  often 
very  useful  and  is  best  applied  lightly  and 
frequently  ;  moral  inflvience  again  being  desired 
mainly. 

Massage  has  great  possibilities,  employed 
both  on  the  Weir-Mitchell  principle  and  locally 
to  a  joint  or  back.  Massage  should  always  be 
applied  and  administered  under  the  advice  and 
supervision  of  a  doctor. 

Surgical  operations  are  not,  in  my  opinion, 
advisable.  They  may  be  temporarily  useful  in 
removing  a  painful  part  (such  as  the  mamma 
or  testicle),  or  by  leading  the  patient  to  believe 
that  some  disease  has  been  removed  or  relieved 
(moral  influence)  ;  but  the  ultimate  result  is 
unsatisfactory.  The  pain,  which  has  been  tem- 
porarily relieved,  recurs  in  some  other  part. 
In  a  word,  the  real  disease,  the  hysteria,  is  not 
cured,  and  cannot  be  cured  by  such  means. 
There  is  another  kind  of  surgical  operation 
which  may  under  exceptional  circumstances  be 
desired,  viz.  when  a  definite  diagnosis  cannot  be 
arrived  at. 

Under  these  circumstances  an  exploratory 
incision  may  be  thought  of.  Personally  I  do 
not  approve  of  such  operations.  To  begin  with, 
they  are  an  admission  of  failure.  It  is  said 
that  the  slight  operation  can  do  no  harm,  and 
that  the  moral  effect  may  be  very  considerable, 
the  patient  being  led  to  believe  that  a  curative 
operation  has  been  performed.  As  I  have 
already  said,  the  local  eff"ect  soon  passes  off,  and 
the  patient  finds  out  that  she  has  been  deceived, 
and  the  moral  effect  is  unfavourable.  On  the 
other  hand,  it  is  said  that  if  no  disease  be  found 
the  patient  will  be  convinced  on  being  told 
this.     That  is  not  my  experience.     I  have 
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twice  made  exploratory  incisions  (under  protest), 
and  in  both  instances  the  moral  effect  on  the 
patient  was  nil. 

If  the  case  be  a  hysterical  one  the  treatment 
must  be  directed  to  the  hysteria.  Too  much 
attention  may  be  directed  towards  the  supposed 
affected  part  by  treatment  being  applied  there. 
Paget  dwells  strongly  and  forcibly  on  this. 

I  will,  in  conclusion,  repeat  that  diagnosis  is 
the  main  thing.  If  the  case  be  hysterical,  treat 
the  hysteria.  If,  on  the  other  hand,  you  have 
any  suspicion  that  even  a  trace  of  disease  is 
present,  treat  the  local  affection.  It  is  the  less 
dangerous  mistake  of  the  two. 

Hystericism.— The  hysterical  state. 

Hystero-cataphraxis.— Fixation  of 

the  uterus  to  the  anterior  abdominal  wall,  as  in 
cases  of  persistent  prolapsus  ;  abdominal  hystero- 
pexy. 

HysterOCele. — A  hernia  in  which  the 
uterus  constitutes  one  of  the  contents. 

HysterOCleiSiS. — A  plastic  operation  in 
which  the  cervical  canal  is  closed  ;  it  has  been 
employed  in  inoperable  cases  of  vesico-uterine 
fistula. 

Hystero-cystocleisis.— A  gynajco- 

logical  operation,  performed  in  cases  of  uretero- 
uterine  or  of  vesico-utero-vaginal  fistula,  in 
which  the  cervix  uteri  is  turned  into  the  cavity 
of  the  bladder  and  fixed  there. 

Hysterodynia. — Pain  in  the  uterus. 

Hystero- Epilepsy.  See  Epilepsy 
{Diagnosis) ;  Hysteria  ;  and  Hypnotism  {Thera- 
peutic Uses). 

Hysterog^en  ic  Poi  nts.  —  Hypertes- 

thetic  areas  or  zones  of  skin,  pressure  upon 
which  leads  to  the  development  of  an  attack  of 
hysteria.    See  Hysteria. 

Hysteroma.— A  fibroid  tumour  of  the 
uterus.    See  Uterus,  Non-Malignant  Tumours 

OF. 

Hysterometry.— Measurement  of  the 
length  of  the  uterus,  as  carried  out  by  means  of 
a  graduated  sound  or  hysterometer.  See  Gynae- 
cology, Diagnosis  in. 

Hysteromyomectomy.— The  opera- 
tion by  which  that  part  of  the  uterus  which 
contains  a  fibroid  tumour  (myoma)  is  removed. 

Hysteromyomotomy.— Removal  of 

a  myoma  from  the  uterus  by  incision  of  the 
latter. 

HysteroneurosiS. — A  nervous  dis- 
turbance due  to  uterine  disease. 


Hystero-oophorectomy.— The  re- 
moval of  uterus  and  its  annexa,  as  in  Porro's 
Caesarean  section ;  Ceesarean  hysterectomy. 

Hysteropexy. — The  fixation  of  the 
uterus  either  to  the  anterior  abdominal  wall  or 
to  a  neighbouring  structure  or  organ,  as  carried 
out  by  the  abdominal  route  (abdominal  hystero- 
pexy or  ventral  fixation)  or  by  the  vaginal 
(vaginal  hysteropexy).  See  Uterus,  Displace- 
ments of  the. 

Hysterophore. — An  instrument  for  re- 
placing the  uterus  (in  inversion  or  prolapse)  or 
for  maintaining  it  in  its  normal  position. 

Hystero  ptosis. — Prolapse  of  the  uterus, 
or,  sometimes,  inversion  of  that  organ. 

HysterOStomatotomy.  —  Enlarge- 
ment of  the  OS  uteri  by  incisions,  e.g.  in  forced 
delivery. 

Hysterotomy. — Incision  of  the  uterus. 

Hystricismus  or  Hystriciasis. — 

Ichthyosis  Hystrix  Gravior  (Gr.  va-rpi^,  a  hedge- 
hog).   See  Ichthyosis. 

Hythe.  See  Therapeutics,  Health  Re- 
sorts {English). 

later  or  latrOS.  —  A  physician  (Gr. 
laTTjp,  a  physician  or  surgeon) ;  many  compound 
words  are  formed  containing  this  root,  such  as 
iatrochemia  (medical  chemistry),  iatrologia  (the 
science  of  medicine),  iatrophysics  (physics  applied 
to  medicine),  and  iatrophylactes  (one  fond  of 
taking  remedies  for  the  preservation  of  health). 

Ice.    See  Hydropathy  {Use  of  Ice). 

Ice-cream.  See  Toxicology  {Poisoning 
by  Food-stuffs,  Milk,  Ice-creams). 

Iceland.  See  Balneology  {Norway, 
Sweden,  and  Iceland) ;  Therapeutics,  Health 
Resorts  {Foreign). 

Iceland  Moss.  See  Diet  {Vegetable 
Foods,  Lichens). 

Ichor. — An  acrid  or  irritating  discharge 
from  an  ulcer  or  wound. 

Ichthalbin. — A  compound  of  ichthyol 
with  albumin  (albuminate  of  ichthyol),  given 
in  doses  of  15  to  30  grains  as  an  intestinal  anti- 
septic. 

Ichtharg'an.  —  A  silver  preparation 
{Merck),  being  thiohydrocarburosulphonate  of 
silver,  soluble  in  water  and  glycerine,  and  recom- 
mended in  the  treatment  of  gonorrhosa  in  the 
male  or  female. 

Ichthyol.  —  Ammonium  sulpho-ichthyol- 
ate ;  ammonium  ichthyolsulphonate.  A  dark- 
brown  viscous  substance,  with  a  disagreeable  tarry 
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odour,  containing  about  15  per  cent  of  sulphur, 
obtained  by  tlie  distillation  with  sulphuric  acid 
and  neutralisation  with  ammonia  of  a  bituminous 
quartz  of  fish  origin  found  in  the  Tyrol.  It  is 
soluble  in  water,  glycerine,  ether,  fats,  and  oils. 
Dose — 10-30  grs.  Sulpho-ichthyolates  of  sodium 
and  lithium  may  be  administered  in  similar 
doses.  A  sulpho-ichthyolate  of  zinc  is  also 
prepared,  and  is  used  externally. 

Externally  ichthyol  has  been  employed  in  a 
great  number  of  chronic  skin  diseases,  such  as 
eczema,  psoriasis,  acne,  and  favus.  It  is  usually 
prescribed  as  an  ointment  in  strengths  of  from 
10-50  per  cent.  In  some  cases  collodion  7 
parts  with  ichthyol  1  part  will  be  found  to  be 
a  useful  application.  It  was  at  one  time  strongly 
recommended  in  the  treatment  of  erysipelas, 
but  it  probably  has  little  if  any  effect  in  check- 
ing this  disease.  A  weak  ointment  has  been 
said  to  exercise  a  favourable  influence  on  the 
course  of  small-pox  if  applied  in  the  early  stages. 
It  is  occasionally  used  in  the  form  of  an  oint- 
ment to  relieve  pain  in  chronic  and  subacute 
articular  rheumatism.  For  gonorrhoea,  cystitis, 
leucorrhoca,  etc.,  injections  varying  in  strength 
from  1-5  per  cent  are  indicated.  Vaginal 
tampons  soaked  in  ichthyol  and  glycerine  are 
extensively  employed  in  the  treatment  of  various 
pelvic  inflammatory  and  congestive  conditions. 
Internally  ichthyol  is  given  in  capsule  or  in 
solution  for  many  skin  diseases  of  a  chronic 
nature,  and  in  urticaria.  It  is  also  recom- 
mended for  chronic  rheumatism,  and  as  an 
antiseptic  in  flatulent  dyspepsia.  It  has  enjoyed 
a  temporary  popularity  in  the  treatment  of 
many  widely  different  conditions,  but  the  results 
obtained  have  been  quite  inconclusive  in  the 
majority  of  instances. 

Ichthyosis. 

Syn.  :  Fish-skin  Disease,  Xerodermia 
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See  also  Pellagra  (Symptoms) ;  Pregnancy, 
Pathology,  Intra-Utekine  Diseases  (Foetal 
Ichthyosis,  etc.) ;  Skin,  Diseases  of  Sweat  and 
Sebaceous  Glands  (Seborrhoea) ;  Tongue  (LeuJco- 
keratosis). 

Definition.  —  A  disease  present  at  birth  or 
developing  in  early  infancy,  in  which  the  skin 
is  dry,  rough,  and  scaly,  with  deficiency  of 
normal  secretions  ;  or  covered  partially  or 
generally  with  horny  plates  and  warty  growths. 
Under  this  definition  are  included  all  the  forms 
of  fcctal  ichthyosis,  the  various  degrees  of  ordi- 
nary ichthyosis,  and  the  generalised  and  localised 


types  of  ichthyosis  hystrix.  "  Local  ichthyosis  " 
or  "  hyperkeratosis,"  due  to  chronic  local  irrita- 
tion, nervous  diseases  or  venous  stasis,  will  also 
be  considered.  The  following  conditions  are 
omitted  as  not  being  true  forms  of  ichthyosis, 
viz.  "  acquired  ichthyosis,"  a  disease  of  advanced 
life,  and  due  to  a  form  of  seborrhcsa.  "  Ichthy- 
osis palmaris  et  plantaris "  and  "  ichthyosis 
linguae "  will  be  found  under  the  headings  of 
Tylosis  and  Tongue  respectively. 

Ichthyosis  Fcetalis  Gravior— (Syn.  :  Harle- 
quin Foetus). — In  this  rare  and  most  repulsive 
disease  changes  in  the  skin  of  a  most  pronounced 
kind  are  observed  at  birth.  The  epidermis  is 
greatly  hypertrophied,  hardened,  and  broken  up 
into  scales  and  plates  of  different  sizes,  shapes, 
and  thicknesses,  separated  by  fissures  and  fur- 
rows of  varying  depth  and  width.  The  skin 
feels  hard  and  leathery,  and  is  of  a  dirty  grey 
or  yellow  colour.  The  fissures  and  furrows,  in 
contrast  to  the  general  colour  of  the  plates,  are 
of  a  deeper  purple  or  brown.  As  a  result  of 
general  contraction  of  the  thickened  integument, 
the  mouth  gapes,  and  the  nose,  as  well  as  the 
reproductive  organs,  are  practically  absent.  For 
the  same  reason  the  limbs  maintain  their  intra- 
uterine position  of  flexion.  The  mucous  mem- 
branes are  unaffected. 

Such  children  are  almost  always  born  pre- 
maturely, while  owing  to  the  inability  to  suck, 
interference  to  the  functions  of  the  skin,  sup- 
puration from  pyogenic  organisms,  visceral  and 
pulmonary  congestions,  death  soon  ensues.  In 
one  case  (Jahn)  life  was  prolonged  for  nine  days. 

Etiology. — In  about  8  per  cent  of  recorded 
cases  other  children  in  the  same  family  have 
been  born  with  the  same  disease. 

Pathology.  —  Various  views  have  been  ex- 
pressed as  to  the  minute  changes  occurring  in 
the  skin. 

There  is  little  doubt  that  the  onset  of  the 
disease  dates  from  the  third  or  fourth  month 
of  foetal  life.  Some  observers  (Simpson,  11. 
Croker)  hold  that  the  condition  is  an  exagger- 
ated form  of  ordinary  ichthyosis,  while  others 
(F.  Hebra,  Bland -Sutton)  consider  it  to  be  a 
form  of  general  seborrhoea. 

Unna  disputes  its  relation  to  ichthyosis,  and 
looks  upon  the  malady  as  a  imiversal  congenital 
hyperkeratosis  due  to  defective  nutrition. 

Ichthy'OSis  Fcetalis  Mitior.  —  Under  this 
name  are  included  the  milder  cases  of  foetal 
ichthyosis. 

Family  prevalence  as  in  the  grave  form  is 
not  uncommon,  and  many  cases  are  prematurely 
born  and  die  young.  In  a  certain  number  of 
cases  which  reach  adult  life  the  condition  be- 
comes indistinguishable  from  one  of  severe 
ordinary  ichthyosis,  and  for  this  reason  it  may 
be  looked  upon  as  a  connecting  link  between 
ichthyosis  fcetalis  gravior  and  ordinary  ichthy- 
osis. 

At  birth  the  body  is  covered  with  a  thin  dry 
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pellicle  of  dark  brown  or  yellowish  colour,  and 
after  a  few  days  epidermic  scales  and  plates 
of  various  sizes  are  found,  with  fissures  and 
cracks.  The  mouth,  nose,  ears,  and  genitals 
are  affected  as  in  a  harlequin  foetus,  but  to  a 
less  degree. 

Pathology. — Caspary  found  great  hypertrophy 
of  all  the  layers  of  the  epidermis,  and  a  pro- 
nounced atrophy  of  all  structural  elements  of 
the  skin,  with  the  exception  of  sweat  glands, 
which  were  in  marked  evidence. 

Ichthyosis  Simplex — (Syn.  :  /.  Vera,  Com- 
mon Ichthyosis). — Although  the  more  severe 
forms  of  this  disease  were  clearly  recognised  by 
older  observers,  Willan  was  the  first  to  take  a 
comprehensive  view  of  the  disease  in  all  its 
degrees  of  severity.  His  original  clinical  de- 
scription remains,  even  at  the  present  day, 
almost  perfect  and  complete ;  and  his  separa- 
tion of  two  distinct  types — I.  simplex  and  I. 
cornea — is  still  generally  accepted. 

Amongst  others  Alibert,  Rayer,  Hebra,  Gas- 
koin,  and  Erasmus  Wilson  have  greatly  helped 
to  advance  our  knowledge  of  the  disease,  while 
Unna  has  recently  made  important  observations 
on  its  pathological  anatomy. 

Symptoms. — In  the  mildest  form,  to  which  the 
names  xerodermia  and  xerosis  are  often  unneces- 
sarily given,  the  skin  in  certain  regions,  such  as 
the  extensor  surfaces  of  the  arms  and  legs,  is 
dry  and  dirty-looking,  with  exaggeration  of  the 
natural  skin  lines. 

The  surface  is  covered  with  fine  scales,  and 
the  hair  follicles  stand  out  as  innumerable  little 
conical  projections,  which  feel  remarkably  rough 
and  hard  when  the  hand  is  passed  over  them. 
(/.  anserina  vel.  keratosis  follicularis.) 

Associated  with  the  rough  condition  of  the 
skin  there  may  be  a  certain  amount  of  redness, 
which  is  liable  to  become  more  pronounced  in 
cold  weather,  or  from  iri-itation  of  any  kind. 
In  more  severe  cases  (/.  nitida)  the  whole  of  the 
surface  of  the  skin  is  more  or  less  involved,  the 
disease  being  still  more  pronounced  on  the  ex- 
tensor surfaces  of  the  extremities,  as  in  the 
milder  cases.  The  general  appearance  of  the 
skin  varies  with  the  size,  thickness,  and  colour 
of  the  scales. 

When  the  scales  are  small  they  desquamate 
as  thin  whitish  flakes,  but  when  they  are  large 
they  are  of  a  dirty  grej  or  brown  colour,  and 
more  adherent.  In  the  latter  case  the  skin  is 
dry,  rough,  and  dirty-looking,  the  natural  lines 
and  furrows  are  exaggerated,  and  the  skin  loses 
its  normal  elasticity. 

With  a  further  degree  of  severity  the  scales 
are  represented  by  large,  thick,  polygonal  epi- 
dermic plates,  separated  by  deep  furrows  (/. 
serpentina,  sauridermia),  and  adherent  to  the 
skin. 

The  colour  in  such  cases  becomes  dark  brown, 
green,  or  even  black  (/.  nigricans). 

With  regard  to  distribution  the  disease  is 
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most  marked  on  the  tips  of  the  elbows,  on  the 
fronts  of  the  knees,  the  extensor  surfaces  of  the 
extremities,  and  on  the  buttocks.  The  follow- 
ing regions  are  either  affected  to  a  slight  extent 
or  are  entirely  free,  viz.  the  face,  where  the  skin 
may  be  rough  on  the  forehead  and  cheeks,  the 
axillfe,  the  flexor  bends  of  the  elbows  and  pop- 
liteal spaces,  the  groins,  and  the  genital  organs. 
In  nearly  all  cases  the  disease  is  accurately 
symmetrical  in  distribution  and  intensity. 

The  palms  and  soles  are,  in  the  writer's  ex- 
perience, in  most  cases  hard,  dry,  and  smooth, 
with  exaggeration  of  the  major  natural  lines 
and  diminution  of  the  minor  ones.  This  opinion 
is  at  variance  with  the  statement  expressed  by 
Unna  and  others  that  the  palms  and  soles  are 
never  affected. 

The  mucous  membranes  are  never  involved. 

Subjective  Symptoms. — Apart  from  the  cutane- 
ous defect  subjects  of  ichthyosis  show  no  other 
signs  of  abnormal  development  and  enjoy  aver- 
age good  health.  Associated  with  the  condition 
of  the  skin  are  certain  symptoms,  of  which  a 
peculiar  sensitiveness  to  changes  of  temperature, 
especially  to  cold,  is  perhaps  the  most  common. 
Patients  will  often  volunteer  the  statement  that 
they  "  feel  the  cold  terribly." 

In  many  cases  there  is  an  entire  absence  of 
symptoms,  although  pruritus,  sometimes  severe, 
may  give  trouble. 

Asthma  is  sometimes  associated  with  the 
disease,  its  sevei-ity  corresponding  with  the  con- 
dition of  the  skin  (Jamieson).  Acne,  boils,  and 
other  skin  lesions  due  to  pyogenetic  organisms 
are  liable  to  occur,  no  doubt  from  the  fact  that 
the  rough  cracked  skin  is  extremely  suitable  for 
harbouring  micro-organisms. 

In  addition  to  these  symptoms  ichthyotic  skin 
is  very  liable  to  be  attacked  with  a  moist  catarrh 
or  troublesome  dermatitis.  These  inflammatory 
changes  are  apt  to  occur  even  in  the  mildest 
cases  from  irritation  of  the  skin,  exposure  to 
cold  winds  and  heat,  or  even  without  any 
obvious  cause. 

The  recognition  of  this  tendency  to  inflam- 
mation is  of  the  greatest  importance  both  for 
diagnosis  and  treatment,  for  many  cases  of  so- 
called  chronic  eczema  may  be  entirely  due  to 
this  cause,  and  the  underlying  condition  of  ich- 
thyosis may  be  overlooked. 

The  persistence  of  this  eczematous  condition, 
starting  as  it  does  in  early  life,  may  produce  a 
clinical  picture  closely  resembling  prurigo.  The 
hair  tends  to  be  scanty  and  lustreless,  and  is 
often  absent  on  the  trunk  and  limbs. 

The  nails  are  sometimes  badly  developed,  dry, 
and  brittle. 

Sweating  is  diminished  in  regions  where  the 
ichthyosis  is  pronounced,  but  m&y  be  vicariously 
increased  in  parts  slightly  affected  (Aubert). 
Free  sweating  in  summer  gives  relief  to  patients, 
while  wintry  weather  tends  to  aggravate  any 
symptoms  which  may  be  present.  Occasionally, 
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however,  temporary  improvement  occurs  in  the 
winter. 

Cou7'se. — Ichthyosis  is  generally  observed  in 
the  first  few  months  of  life,  and  is  not  often 
well  marked  before  the  third  year  is  reached. 

After  this  age  the  disease  becomes  gradually 
more  marked  as  the  child  grows  older,  and 
reaches  its  maximum  of  severity  at  about  the 
age  of  ten  years,  thereafter  persisting  through- 
out life,  perhaps  improving  somewhat  in  summer, 
only  to  relapse  again  in  the  winter. 

The  fact  that  the  disease  appears  some  months 
after  birth,  may  in  part  be  explained  by  the 
action  of  the  amniotic  fluid  during  intra-uterine 
existence,  which  prevents  the  skin  from  becom- 
ing dry  ]  and  in  addition  to  this  the  frequent 
washing  of  infants  tends  to  keep  the  skin  soft, 
and  so  reduce  to  a  minimum  the  early  evidences 
of  the  disease. 

When  cases  are  reported  as  being  cured,  or 
as  having  started  after  the  period  of  childhood, 
an  error  of  diagnosis  must  always  be  suspected. 

Temporary  improvement  may  and  often  does 
occur  after  specific  fevers.  The  disease  in  all 
cases  must  be  considered  as  an  incurable  one. 

Causation. — Heredity  appears  to  be  the  sole 
factor  in  its  causation,  and  ichthyosis  may  be 
looked  upon  as  the  most  hereditary  of  all  skin 
diseases. 

In  a  large  number  of  cases,  relations  either  in 
direct  or  collateral  branches  of  the  family  are 
similarly  affected. 

Although  males  and  females  suffer  in  about 
equal  proportions,  there  is  a  remarkable  tend- 
ency for  the  disease  to  be  limited  to  the  children 
of  one  sex  in  a  family. 

As  in  all  other  congenital  affections,  parents 
will  sometimes  offer  explanations  for  the  appear- 
ance of  the  disease  in  their  children.  These  are 
generally  of  the  nature  of  "maternal  impres- 
sions." 

Ichthyosis  is  stated  to  be  endemic  among  two 
Albanian  tribes  on  the  shores  of  the  Adriatic 
(Tablonowski),  and  also  in  Hayti  and  Paraguay. 

Differential  Diagnosis.  —  In  ordinary  cases 
there  is  seldom  any  difficulty  in  recognising  the 
nature  of  the  disease.  The  rough,  dirty  skin, 
more  marked  on  the  extensor  surfaces  of  the 
limbs,  its  onset  in  infancy,  its  persistence 
through  life,  and  family  distribution,  together 
form  a  well-defined  clinical  picture. 

In  the  first  few  weeks  of  life  it  may  be  con- 
founded with  a  condition  described  by  Hallo- 
peau  and  Watclet  as  "  exfoliation  lamelleuse  des 
nouveaux-nes,"  which  is  probably  identical  with 
the  ichthyosis  sebacea  of  Hebra. 

In  this  condition  the  epitrichial  layer  of  cells, 
which  normally  is  cast  off  in  the  seventh  month 
of  foetal  life,  persists  at  birth  in  the  form  of  a 
thin,  smooth  pellicle  like  a  layer  of  collodion 
which  is  gradually  cast  off  for  about  two  weeks, 
the  infant  after  that  period  having  a  perfectly 
normal  skin. 


Morbid  Anatomy  and  Pathology.  —  Micro- 
scopical examination  shows  the  condition  of  the 
skin  to  be  due  to  an  exaggerated  cornification  of 
the  cells  of  the  rete  Malpighii  with  very  pro- 
nounced thickening  of  the  horny  layer. 

The  stratum  granulosum,  so  conspicuous  in 
sections  of  normal  skin,  is  entirely  absent. 

The  rete  Malpighii,  accordingto  some  observers, 
is  thickened,  and  its  cells  abnormally  large. 
Others  hold  that  thinning  of  this  layer  is  char- 
acteristic. 

The  hair  follicles,  with  the  sebaceous  glands, 
are  in  an  atrophic  condition,  while  the  sweat 
glands  in  most  cases  appear  to  be  perfectly 
normal. 

The  opinion  generally  held  is  that  the  disease 
is  a  primary  defect  of  the  cornification  of  epi- 
dermic cells,  and  that  consequently  it  should  be 
looked  upon  rather  as  an  inherited  malformation 
of  the  skin  than  an  active  morbid  process. 

Associated  with  the  changes  in  the  epidermis, 
inflammatory  changes  are  sometimes  observed 
in  the  true  skin,  and  are  considered  by  most 
observers  to  be  secondary  to  the  primary 
disease. 

Unna,  however,  is  of  an  opposite  opinion,  and 
concluding  that  the  inflammation  is  primary, 
he  classifies  the  disease  as  an  "  Infectious  inflam- 
mation.'' 

Treatment. — The  disease,  it  must  be  remem- 
bered, is  practically  incurable,  but  treatment,  if 
carefully  carried  out,  may  materially  alleviate 
and  keep  it  under  control. 

The  treatment  should  be  directed  with  a  view 
to  remove  the  dirty  and  unsightly  scaliness,  to 
keep  the  skin  soft  with  artificial  lubricants,  and 
to  protect  it  from  any  irritation  liable  to  set  up 
the  dermatitis  which  is  so  apt  to  occur.  Warm 
baths,  to  which  are  added  alkalies,  borax,  bran, 
or  starch,  and  the  use  of  alkaline  soaps,  are 
very  suitable  for  mild  cases  and  especially  for 
children. 

For  more  severe  cases  in  addition  to  the  daily 
baths,  glycerine,  diluted  to  suit  the  tolerance  of 
the  patient,  should  be  frequently  rubbed  into 
the  skin.  By  this  means  the  skin  becomes  soft 
and  smooth,  and  may  be  kept  in  this  condition 
by  regular  use  of  lotions  containing  glycerine, 
or  by  the  use  of  lanolin,  vaseline,  cold  cream,  or 
other  fatty  substances. 

When  the  epidermis  is  too  thick  to  be  removed 
by  these  simple  means,  salicylic  acid  in  the  form 
of  an  ointment,  cream,  or  paste  will  be  found 
useful. 

To  protect  the  skin  from  irritation  and 
changes  of  temperature,  flannel  should  be  worn, 
and  its  thickness  reduced  in  warm  weather.  If 
itching  is  troublesome  the  flannel  underclothing 
may  be  lined  with  thin  washing  silk. 

Internal  treatment  is  generally  supposed  to 
be  of  little  practical  use — Besnicr,  however, 
recommends  frequent  small  doses  of  arsenic, 
while  Brocq  highly  commends  cod-liver  oil.  The 
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writer  has  seen  markedly  good  results  from  the 
use  of  thyroid  extract,  quite  comparable  to  those 
obtained  by  the  same  drug  in  myxoedema.  Five 
grain  tabloids  once  or  twice  a  day  given  after  or 
during  meals  are  the  handiest  form  of  adminis- 
tration. The  well-known  constitutional  effects 
of  the  drug  must,  of  course,  be  carefully  looked 
for,  and  the  treatment  stopped  or  suspended  on 
their  manifestation. 

Ichthyosis  Hystrix  Gravior.  —  Syn.  :  Por- 
cupine skin,  hystricisnms,  leontiasis  hystrix. 

Definition. — A  condition  arising  in  early  in- 
fancy in  which  the  skin  is  generally,  but  not 
universally,  covered  by  localised  warty  epidermic 
growths  or  horny  masses. 

Historical. — No  description  of  this  rare  dis- 
ease is  complete  without  reference  to  the  famous 
Lambert  family  of  which  several  members 
appeared  in  England,  France,  and  Germany  as 
"porcupine  men"  at  the  end  of  the  last  and 
beginning  of  the  present  century. 

The  first  case  observed  in  the  family  was  a 
man  in  whom  the  disease  appeared  when  he  was 
about  two  months  old.  He  had  six  children,  all 
males,  who  all  developed  the  disease  at  the  same 
age.  Five  of  these  sons  died  in  childhood,  and 
the  remaining  one  had  nine  children,  two  boys 
and  seven  girls.  The  sons  again  were  similarly 
affected,  while  the  daughters  were  all  unaffected. 
The  disease  appeared  again  in  the  next  genera- 
tion in  a  male  child  of  one  of  these  sons. 

The  disease  was  therefore  present  in  ten 
individuals  in  four  generations.  In  some  cases 
the  horny  growths  were  shed  at  regular  intervals. 

Clinical. — In  the  majority  of  cases  the  disease 
appears  at  the  age  of  about  two  months,  and 
becomes  well  marked  at  an  early  age. 

The  general  appearance  of  a  case  of  hystrix 
may  be  gathered  from  the  suggestive  names 
given  to  the  condition. 

Ichthyosis  Hystrix  Mitior.  —  Syn.  :  /. 
hystrix  partialis  ;  neuropathic  papilloma  ;  nerve 
noevus;  ncevus  verrucosus,  linearis,  unius  lateris. 

Historical. — The  earliest  cases  were  recorded 
by  Thomson  in  1829  under  the  name  of  "papil- 
lary nsevus." 

Barensprung,  in  1863,  pointed  out  the  dis- 
tribution of  the  lesions  and  its  similarity  to  the 
distribution  of  Herpes  Zoster. 

Symptoms. — -The  condition,  although  probably 
always  present  at  birth,  may  not  be  noticed 
until  the  lesions  become  more  pronounced  and 
papillary  at  the  end  of  two  or  three  months. 

At  this  age  the  lesions  show  their  characteristic 
grouping  in  lines  or  streaks,  and  are  more  or 
less  soft  and  brownish  in  colour. 

As  age  advances  the  lesions  tend  to  become 
more  prominent,  harder,  and  of  a  deeper  colour. 
They  consist  of  papillomatous  or  warty  growths 
either  arranged  in  patches  or  lines  and  streaks, 
which  tend  to  run  transversely  on  the  trunk  and 
longitudinally  on  the  limbs. 

The  skin  surrounding  the  lesions  is  often 


deeply  pigmented.  The  presence  of  these  warty 
growths  does  not  affect  the  general  health.  In 
some  cases  itching  is  complained  of,  while  in 
other  cases  the  diseased  areas  may  become 
inflamed.  If  the  lesions  are  in  such  situations 
as  the  axillae,  they  may  become  very  vascular 
and  grow  rapidly.  They  are  then  liable  to 
bleed,  fungate,  and  ulcerate  with  an  offensive 
discharge. 

Mucous  membranes  are  as  a  rule  not  affected, 
but  Church  describes  a  case  in  which  the  palate, 
tongue,  and  inside  of  the  cheek  were  affected, 
and  Ryan  saw  a  case  in  which  the  palate  was 
alone  involved. 

In  some  cases  epilepsy  and  other  nervous 
manifestations  are  associated  with  the  disease. 

Causes. — The  sexes  are  affected  in  about  equal 
proportions,  and  there  is  no  evidence  either  of 
family  prevalence  or  hereditary  transmission. 

The  distribution  often  corresponds  to  some 
cutaneous  nerve,  and  sometimes  follows  the  deep 
nerves  of  the  part.  In  some  cases,  as  pointed 
out  by  Phillippson  in  1890,  the  lines  and  streaks 
correspond  to  "  Voigt's  lines,"  i.e.  the  lines  of 
intersection  between  the  areas  of  distribution  of 
the  cutaneous  nerves.  In  other  cases  the  dis- 
tribution appears  to  correspond  to  the  lym- 
phatics of  the  part  (Heller),  or  to  metameric 
developmental  fissure-lines  (Unna). 

Pathological  Anatomy. — The  papillae  of  the 
corium  are  markedly  enlarged,  the  connective 
tissue  is  loose  in  structure,  the  elastic  fibres  are 
either  atrophied  or  entirely  absent,  and  the 
arteries  enlarged.  The  stratum  corneum  is 
greatly  hypertrophied. 

Kerato-hyalin  and  eleidine  are  abundant  in 
the  granular  layer  which  is  well  developed.  The 
rete  Malpighii  is  reduced  in  thickness  and  deeply 
pigmented  in  its  lowest  layer. 

Dilatation  of  the  sweat  ducts  is  a  marked 
feature  in  many  cases,  but  the  sebaceous  glands 
and  ducts  are  normal. 

Treatment  is  generally  only  necessary  when 
the  lesions  are  unsightly  from  being  situated  on 
the  face,  neck,  or  hands,  or  when  the  local 
irritation  or  inflammation  gives  much  trouble. 

For  small  growths  temporary  or  even  per- 
manent relief  may  be  given  by  using  a  strong 
solution  of  salicylic  acid  or  resorcin  in  collodion, 
or  by  repeated  paintings  with  tinctui'e  of  iodine. 

For  larger  growths,  free  removal  either  with 
the  galvano-cautery  or  with  the  knife  is  to  be 
recommended. 

Local  Hyperkeratosis.  —  Under  this  name 
are  considered  several  conditions  in  which 
thickening  of  the  horny  layer  of  the  skin  occurs 
in  localised  patches. 

This  thickening  may  be  found  on  any  part  of 
the  body,  but  is  more  commonly  seen  on  the 
palms  of  the  hands  and  soles  of  the  feet,  a  fact 
no  doubt  explained  by  the  normal  thickness  of 
the  epidermis  and  the  liability  of  these  parts  to 
frequent  and  various  forms  of  irritation. 
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Callositas. — The  most  common  form  of  simple 
hyperplasia  of  the  horny  layer  is  seen  in  the 
callosities,  which  may  develop  on  any  part  of 
the  body  subjected  to  continuous  pressure  or 
irritation. 

These  callosities  frequently  occur  in  the  hands 
of  workers  in  various  trades,  such  as  mechanics, 
shoemakers,  carpenters,  tailors,  and  others,  and 
are  directly  caused  by  the  irritation  resulting 
from  the  continued  use  of  hand  tools.  Similar 
changes  occur  on  the  finger  tips  of  stringed 
instrument  players,  on  the  hands  of  oarsmen, 
and  the  hands  of  metal  workers  who  handle 
mineral  acids. 

The  callosities  vary  in  position  according  to 
the  particular  kind  of  tool  used,  and,  as  Hebra 
pointed  out,  the  occupation  of  a  man  may  often 
for  this  reason  be  ascertained  by  examination  of 
the  hand. 

It  must  not  be  forgotten,  however,  that  callo- 
sities may  develop  in  other  regions,  such  as 
vmder  badly  fitting  belts  or  trusses,  and  on  the 
feet  from  ill-fitting  boots. 

Local  llyperlceratosis  associated  ivith  general 
Skin  Diseases. — When  the  palms  and  soles  are 
attacked  in  such  diseases  as  eczema,  psoriasis, 
lichen  planus,  and  syphilis,  the  lesions  often 
occur  as  localised  patches  with  marked  thicken- 
ing of  the  horny  layer.  This  hyperkeratosis 
tends  to  mask  the  usual  characters  of  such  erup- 
tions in  these  regions,  and  in  the  absence  of 
lesions  on  other  parts  of  the  body  it  may  be 
difficult  to  make  a  positive  diagnosis  of  the 
condition. 

Of  these  conditions  the  most  pronounced 
hyperkeratosis  is  found  in  the  tertiary  syphilidc 
localised  on  the  sole  of  the  foot. 

Arsenical  Keratosis. — -This  condition  is  caused 
by  the  long -continued  use  of  arsenic,  and  is 
usually  accompanied  by  arsenical  pigmentation, 
peripheral  neuritis,  or  other  manifestations  of 
chronic  arsenical  intoxication. 

The  eruption  which  generally  appears  first  on 
the  hands,  and  more  rarely  on  the  feet,  consists 
primarily  of  patches  of  small  warty  growths 
situated  round  the  orifices  of  the  sweat  ducts, 
and  subsequently  of  callosities  with  a  roughened 
dry  condition  of  the  intervening  skin.  Chronic 
liyperidrosis  is  a  frequent  concomitant,  and  it 
may  precede  the  development  of  tlio  hyperkera- 
tosis b}'  a  considerable  period.  As  the  lesions 
enlarge  they  tend  to  lose  their  nodular  appear- 
ance and  become  diffused,  raised,  thickened, 
rougli  patches.  Tliese  changes  tend  to  persist 
indefinitely  even  after  discontinuance  of  the  drug. 

The  most  important  point  in  connection  witii 
arsenical  keratosis  is  its  liability  to  become  the 
seat  of  epithelioma. 

Other  forms  of  Local  Hyperkeratosis.  —  Pro- 
longed liyperidrosis  of  the  palms  and  soles, 
common  in  neurotics,  excessive  tea  drinkers  and 
alcoholics,  may  lead  to  considerable  horny 
thickening,  the  skin  becoming  smooth  with  loss 


of  the  smaller  natural  lines.  Occasionally  con- 
siderable pain  and  tenderness  is  complained  of, 
and  painful  cracks  and  fissures  may  form. 

Local  horny  thickenings  have  been  observed 
as  a  result  of  venous  stasis  as  a  sequel  to  various 
nerve  injuries,  and  during  the  course  of  tabes 
dorsalis. 

Of  the  more  rare  forms  of  hyperkeratosis  may 
be  mentioned  the  keratodermia  erythematosa 
symmetrica  of  Besnier,  in  which  there  arises  in 
early  life  multiple  scaly  patches  on  the  palms 
and  soles  surrounded  by  a  narrow  erythematous 
zone. 

The  condition  is  not  hereditary  like  tylosis, 
and  its  cause  is  unknown.  It  gives  rise  to  no 
severe  symptoms,  and  persists  throughout  life. 

A  somewhat  similar  affection  has  been  de- 
scribed by  Brooke  under  the  name  of  erythema 
keratodes  synimetricum. 

A  sharply  defined  erythema  appears  on  the 
palms  and  soles,  and  is  followed  by  a  superficial 
hyperkeratosis  with  some  oedema  and  tender- 
ness. This  condition  is  readily  cured,  and 
appears  to  be  more  of  the  nature  of  a  primary 
inflammation. 

Treatment. — When  the  epidemic  thickening 
is  associated  with  some  general  disease  the  treat- 
ment should  be  modified  accordingly. 

In  cases  where  the  condition  is  due  to  chronic 
irritation  or  continuous  pressure  these  causes 
must  be  removed  if  cure  is  to  be  permanent. 

For  local  treatment  the  thickened  tissue 
should  be  softened  and  pared  down  with  a  knife. 

For  softening  the  surface  the  skin  may  be 
bathed  with  hot  water  and  soft  soap,  and  after- 
wards treated  with  wet  dressings,  such  as  solu- 
tions of  caustic  potash,  salicylic  acid,  or  acetic 
acid.  The  plaster  muslins  made  by  Beiersdorft", 
of  Hamburg,  containing  salicylic  acid,  creasote, 
resorcin,  and  pyrogallol,  if  persistently  used, 
may  bring  about  a  permanent  cure. 

IchthyotOXin.  See  Snake-Bites  and 
Poisonous  Fishes  {Eels). 

IchthysmuS. — Poisoning  by  the  eating 
of  fish. 

Icterus.  —  Jaundice.  See  Contusions 
(Clinical  Features,  Traumatic  Icterus);  H.-EMA- 
'i'EMESis  {Causes  and  Source) ;  Heart,  Affec- 
tion's OF  Myocardium  and  Endocardium  {Symp- 
tomatology, Enlargement  of  the  Liver) ;  Liver, 
Diseases  of  {Chronic  Venous  Congestion  of  the 
Liver) ;  Liver,  Diseases  of  {Hepatic  Tuber- 
culosis) ;  Liver,  Diseases  of  {Icterus  Gravis, 
Acute  Yellow  Atrophy);  New -Born  Infant 
{Icterus  Neonatorum)  ;  Umuiijcus,  Diseases  of 
{Hemorrhage,  Sepsis). 

Ictus  EpileptiCUS.— An  epileptic  fit. 
See  Epilepsy. 

Ictus  Soils. — Sunstroke  {(/.v.). 
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Idea,. — A  concept  or  "mental  representa- 
tion of  an  object  of  sense."  Chase-ideas  are 
those  which  pass  rapidly  through  the  brain, 
which  are  easily  produced,  and  which  make  but 
a  slight  impression.  Fixed -idea  is  a  form 
of  monomania,  in  which  the  patient's  conduct 
and  thoughts  are  all  under  the  influence  of  one 
idea. 

Ideational  Insanity.— A  form  of 

insanity  characterised  specially  by  perversion 
of  the  reasoning  powers. 

Identification.  See  Anthropometry  ; 
Medicine,  Forensic  {Identity). 

IdiOCtOnia. — Suicide  (Gr.  tStos,  personal, 
and  KTovos,  murder). 

Idiocy.     See  Mental   Deficiency.  See 

also  Adolescent  Insanity  [Significance] ;  Brain, 
Atrophy,  Hypertrophy,  Cysts,  etc.  ;  Children, 
Development  of  [Development  of  Special  Senses, 
Hearing,  etc.) ;  Deafmutism  ;  Hydrocephalus 
[Symptoms) ;  Paralysis  [Cerebral  Diplegia). 

Idiopathic. — A  primary  morbid  state  is 
called  idiopathic  when  it  is  regarded  as  arising 
by  itself  in  the  part  affected  ;  it  is  opposed  to  a 
symptomatic  malady  or  one  dependent  upon  an- 
other disease  elsewhere.  See  Adrenal  Glands, 
Addison's  Disease  ;  Muscles,  Diseases  of 
[Idiopathic  Muscular  Atrophy) ;  Peritoneum, 
Acute  Peritonitis  [Idiopathic  or  Cryptogenic). 

I  d  i  OSy  n  C  rasy .  A  peculiarity,  especially 
a  susceptibility  to  be  markedly  influenced  by 
certain  morbid  agencies  or  medicinal  prepara- 
tions. 

Idiot  and  Idiotism.  See  Idiocy;  Mental 
Deficiency. 

Igni puncture.— Puncturing  a  part  or 
organ  of  the  body  [e.g.  the  cervix  uteri)  with 
the  cautery. 

Ikao.    See  Balneology  [Japan). 

Ikaria.    See  Balneology  [Greece). 

Ikota. — A  hysterical  condition  or  form  of 
religious  insanity  occurring  in  Siberia. 

IleO-. — In  compound  words  ileo-  means 
relating  to  the  ileum  or  the  third  part  of  the 
small  intestine. 

lleO-CSecal  Regrion.  Appendicitis 
[Anatomy) ;  Typhoid  Fever  [Symptoms). 

lleo-COlitiS. — Inflammation  (enteritis)  of 
ileum  and  colon.  See  Gastro-Intestinal  Dis- 
orders of  Infancy  [Inflammatory  Diarrhoea). 

I  leo  -  colostomy.  —  The    making  (by 


operation)  of  an  artifical  communication  between 
the  ileum  and  the  colon. 

1 1 eO-  i  I  eOStomy.  — The  making  (by  opera- 
tion) of  an  artificial  communication  between  two 
parts  of  the  ileum. 

Ileus.  See  Intestines,  Surgical  Affec- 
tions [Intestinal  Obstruction). 

I  If  racom  be.  See  Therapeutics,  Health 
Eesorts  [English,  Devon). 

Iliac. — Relating  to  the  ilium,  e.g.  iliac  fossa, 
iliac  region,  etc. 

Iliacus  Muscle.  See  Spine,  Surgical 
Affections  of  [Neuroses  of  Lumbar  Plexus). 

IliO-. — In  compound  words  ilio-  means  re- 
lating to  the  iliac  bone,  e.g.  ilio-femoral,  ilio- 
inguinal, ilio-pectineal,  ilio-trochanteric,  etc. 

Ilkley.  See  Therapeutics,  Health  Resorts 
[English,  Yorkshire). 

Illegitimacy.  —  In  vital  statistics  the 
proportion  of  illegitimate  births  has  a  marked 
influence  upon  infantile  mortality ;  where  the 
illegitimate  births  are  numerous  the  infantile 
deaths  are  greatly  increased ;  in  this  country  it 
is  stated  that  the  fall  in  the  illegitimate  birth- 
rate of  recent  years  is  greater  than  that  of  the 
legitimate  birth-rate. 

Illumination  Test.  See  Nose,  Ac- 
cessory Sinuses,  Inflammation  of  [Diagnosis, 
Illumination  Test). 

Illusion. — The  "false  interpretation  of  a 
sensation  actually  perceived,"  or  "  erroneous 
mental  conception  of  an  external  object  per- 
ceived by  one  of  the  senses."  See  Alcoholism 
[Chronic,  Clinical  Features) ;  Physiology, 
Senses  ( Vision,  Optical  Illusions). 

Imbecility.  See  Mental  Deficiency. 
See  also  Alcoholic  Insanity  [Dementia);  Brain, 
Affections  of  Blood  -  Vessels  [Anaemia,  Re- 
sults) ;  Brain,  Inflammations  [Acute  Encepha- 
litis, Clinical  Features,  Sequelae) ;  Cretinism  ; 
Head  [Shape  in  Mongolian  Imbecility). 

Imitation.    See  Chorea  [Etiology). 

Immig'ration. — in  vital  statistics  much 
immigration  favours  an  actual  increase  of  popu- 
lation ;  and  when  conjoined  with  the  natural 
increase  (as  shown  by  a  high  birth-rate  and  a 
low  death-rate)  will  greatly  favour  it  [e.g.  in 
the  United  States  of  America).  See  Vital 
Statistics  [Population). 

Immorality.  See  Insanity,  Nature 
AND  Symptoms  [Insane  Diathesis,  Degeneracy) ; 
Vice  [Medical  Aspects  of). 
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Immune.    See  Immunity. 

Immunity. 

I.  Natural  Eesistance  (Innate  Immunity) 

A.  Natural  Resistance  to  Bacteria      .  343 

B.  Causes  of  Natural  Resistance  to 

Bacteria  .....  344 

1.  Phagocytic  Theory       .        .  .344 

2.  Alexins       .....  345 

3.  Alexocyte  Theory  ....  345 

C.  Increase  of  Natural  Resistance  to 

Bacteria  .....  346 

D.  Natural  Resistance  to  Poison  .       .  348 

II.  Specific  Immunity 

A.  As   A  Result  of    Recovery  from 

Specific  Disease      .       .       .  348 

B.  As  A  Result  of  Specific  Treatment  .  349 

1.  Protective  Inoculation  with  Living 

Virulent  Virus      .        .        .  350 
Inoculation     for     Small  -  pox, 
Cholera,   Contagious  Pleuro- 
pneumonia in  Cattle 

2.  Protective  Inoculation  ivith  Living 

yet  Attenuated  Virus     .        .  350 
(a)  Attenuation  by  High  Tempera- 
ture       ....  350 
Anthrax,  Black-quarter 
(6)  Passage  through  less  suscept- 
ible Animal  Species  .        .  351 
Vaccinia,  Swine  Lrysipelas 

(c)  Attemiation   by  Drying  the 

Vaccine   .        .        .  .351 
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(d)  Attenuation  by  Addition  of 
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Medium  .        .        .  .352 
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(a)  Cholera  .  .  .  .352 
(6)  Typhoid  ....  354 
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(a)  Old  Tuberculin,  Mallein  .  356 
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Plasmin  .        .        .  .357 
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of  Bacterial  Cultm-es     .        .  357 

C.  Specific   Immunity   by   the  Trans- 
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Actively  Immunised  Animals   .  358 
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Recent  Views  on  Immunity — 

Bactericidal  and  Hcemolytic  Action       .  370 
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Side-Chain  Theory  ....  371 
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See  also  Anthrax  ;  Blackwater  Fever  {Epi- 
demiology) ;  Epidemiology  {Immunity) ;  Plague  ; 
Rabies  (hnmunisation) ;  Therapeutics,  Serum 
Therapy  ;  Undulant  Fever  (Etiology,  Im- 
munity) ;  Vaccination  ;  Yellow  Fever. 

Introduction. — The  conception  of  immunity 
was  first  formed  when  physicians  learnt  that 
after  recovery  from  serious  diseases,  and  especi- 
ally after  small-pox,  a  life-long  protection  may 
be  secured  from  like  diseases.  Jenner  then 
pointed  out  that  enduring  protection  against 
a  disease  can  be  acquired  by  undergoing  a 
similar  or  nearly  related  disease  (as  in  vaccinia 
and  small-pox),  and  since  1880  Pasteur's  dis- 
coveries in  regard  to  various  artificial  protective 
inoculations  have  given  us  a  clearer  conception 
of  the  nature  of  immunity.  Gradually  there- 
after arose  the  questions,  which  are  of  both 
theoretical  and  practical  interest,  as  to  why 
man  is  not  susceptible  to  so  many  parasitic 
diseases,  and  as  to  how  the  living  organism  is 
enabled  to  withstand  the  putrefactive  bacteria, 
whether  they  be  those  of  the  intestinal  tract  or 
of  the  external  surface  of  the  body,  which  mani- 
fest their  destructive  power  immediately  after 
the  death  of  the  whole  body  or  of  individual 
parts.  In  both  these  instances,  however,  we 
are  obviously  dealing  with  other  circumstances 
and  conditions  than  in  the  case  of  protective 
inoculations.  It  is  customary,  therefore,  to 
differentiate  " natural "  or  "innate  immunity" 
from  "acquired"  or  "artificially  induced  im- 
munity." But  in  order  that  the  subject  may 
be  clearly  understood  it  is  important  that  our 
nomenclature  should  indicate  the  existence  of 
this  fundamental  diff"erencc,  hence  in  the  follow- 
ing pages  the  innate  condition  of  immunity  will 
be  designated  as  "  natural  power  of  resistance," 
while  the  term  Immunity  will  be  reserved  ex- 
clusively for  the  specific  condition  which  has 
either  been  acquired  or  has  been  artificially 
produced  by  protective  inoculation.  In  short, 
specific  immunity,  on  the  one  hand,  is  char- 
acterised by  the  presence  in  the  body  of  specific 
antitoxins,  or,  speaking  generally,  of  specific 
anti-substances  which  have  been  formed  in  the 
body  in  consequence  of  undergoing  a  specific 
disease,  or  by  means  of  specific  treatment.  On 
the  other  hand,  the  natural  power  of  resistance 
depends  chiefly  on  the  capability  of  the  leuco- 
(;ytes  to  act  either  as  phagocytes  or  as  elabo- 
rators  of  microbicidal  alexins,  which  are  totally 
different  in  constitution  and  mode  of  action 
from  antitoxins  and  anti-substances.    Again,  it 
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should  be  noted  that  there  are  two  maha  types 
of  infective  processes  :  one  in  which  the  morbid 
changes  are  caused  by  great  multiplication  of 
the  virus  in  certain  parts  of  the  body  or  through- 
out the  blood  generally,  for  example,  anthrax, 
and  a  second  type  in  which  the  virus  remains 
localised  at  the  seat  of  invasion  whilst  the 
morbid  changes  of  the  body  in  general  are  due 
to  the  absorption  thence  of  toxic  products 
formed  locally,  for  example,  tetanus.  We  can 
thus  differentiate  "  pure  bacterial  infection " 
from  "toxic  bacterial  infection,"  and  it  is  there- 
fore only  natural,  when  dealing  with  specific 
immunity,  that  "simple  imnmnity  to  bacteria" 
and  "  immunity  to  toxin "  or  "  tolerance  of 
poison "  should  be  distinguished  from  one  an- 
other. It  is  obvious  that  we  cannot  always 
draw  such  hard  and  fast  lines,  and  many  in- 
fective processes  represent  an  admixture  of  the 
two  types.  We  may  regard  anthrax,  tuber- 
culosis, leprosy,  and  glanders  (malleus)  as 
examples  of  "pure  bacterial  infection," — tetanus, 
diphtheria,  and  Asiatic  cholera  as  instances  of 
"  toxic  infection," — typhoid  fever,  plague,  in- 
fluenza, septico-pysemia,  etc.,  as  being  "  mixed 
forms."  From  a  practical  standpoint  immunity 
to  toxin  is  of  more  importance  than  immunity 
to  bacteria,  because  in  toxin  infections,  for 
example,  diphtheria  or  tetanus,  the  transference 
of  antitoxic  serum  from  a  specifically  treated — 
actively  immunised — animal  may  confer  very 
marked  protection,  and  may  induce  a  cure  if 
there  has  been  pre-existing  infection  {passive 
immunisation),  whilst  in  pure  bacterial  in- 
fections such  protection  cannot  be  conferred  by 
the  blood  serum  of  an  actively  immunised 
animal,  for  instance  in  anthrax,  tuberculosis, 
etc.  In  the  mixed  forms  the  success  attained 
by  passive  immunisation,  i.e.  by  serum  thera- 
peutics, is  varied,  but  usually  slight.  By  active 
immunisation,  i.e.  by  inoculation  with  killed 
cultures,  however,  man  may  obtain  a  certain 
degree  of  protection  from  Asiatic  cholera  and 
plague  (Haff"kine). 

Another  point  of  practical  significance  is  that 
the  natural  power  of  resistance  may  be  increased 
by  certain  means,  and  that  this  increase  is 
manifested  either  throughout  the  whole  body  or 
merely  in  certain  localised  parts.  In  endeavours 
towards  this  end  medicine  touches  upon  what 
may  be  called  the  question  of  personal  or  indi- 
vidual hygiene,  which  likewise  aims  at  increasing 
the  power  of  natural  resistance  against  disease. 

I.  Natural  Power  of  Resistance 
(Innate  Immunity) 

A.  Natural  Resistance  to  Bacteria. — Each 
infective  agent  endangers  the  various  species, 
varieties,  and  even  races  of  animals  to  a  different 
degree,  and  no  infective  agent  is  of  the  same 
danger  to  all.  Infective  agents  have  only  a 
limited  sphere  of  action  in  the  animal  kindgom, 
whilst  most  species,  etc.,  possess  a  natural  power 


of  resistance  against  them.  The  human  sub- 
ject, for  example,  appears  insusceptible  to  cattle 
plague,  fowl  cholera,  swine  erysipelas,  etc.,  whilst 
all  animals  are  resistant  to  the  micrococcus  of 
gonorrhoea,  to  scarlatina,  measles,  influenza,  and 
so  on.  Even  closely  allied  varieties  may  mani- 
fest great  differences  in  susceptibility  ;  for  ex- 
ample, the  field-mouse  (Arvicola  arvalis)  is  very 
susceptible  to  glanders  and  tuberculosis,  whilst 
the  common  house  mouse  and  white  mouse  are 
resistant.  The  marmot  (Spermopkilus  guttatus), 
which  is  indigenous  to  southern  Russia,  possesses 
a  remarkable  susceptibility  to  glanders.  Even 
racial  differences  may  play  an  important  part. 
Algerian  sheep,  for  example,  are  much  less 
susceptible  to  anthrax  than  are  the  races  of 
European  sheep.  Similarly,  certain  breeds  of 
swine  ( Yorkshire  hogs )  are  decidedly  more 
resistant  to  swine  erysipelas  than  are  other 
breeds.  Diff'erences  are  also  found  among  the 
races  of  men.  Negroes  are  noted  for  their 
remarkable  powers  of  resistance  to  yellow  fever, 
and  in  a  lesser  degree  to  malaria,  yet  they 
quickly  sicken  of  and  succumb  to  tuberculosis 
and  small-pox. 

In  identical  species  and  races,  age,  the  state 
of  nutrition,  and  other  circumstances  are  im- 
portant factors.  Young  individuals  are  in 
general  less  resistant.  Young  pigeons,  for 
instance,  may  be  infected  with  anthrax,  whilst 
the  older  birds  can  be  infected  only  when  their 
physical  state  has  been  altered  by  prolonged 
fasting.  The  same  holds  true  for  anthrax  in 
dogs,  their  power  of  resistance  being  reduced  if 
water  is  withheld  from  them.  Tesser  and  K. 
Miiller  by  feeding  rats  exclusively  on  a  bread 
diet  succeeded  in  rendering  them  more  sus- 
ceptible to  anthrax  than  when  they  are  kept  on 
a  meat  diet,  and  Charrin  and  Roger  obtained 
similar  results  by  fatigue  induced  by  making 
rats  run  in  a  revolving  wheel.  Pasteur's  experi- 
ments on  fowls  and  pigeons  are  celebrated. 
The  birds'  normal  temperature  (42°  C.)  was 
lowered  by  immersion  in  cool  water,  and  the 
power  of  resistance  against  anthrax  was  thus 
abolished.  Many  animal  experiments  under- 
taken by  Wagner,  Lode,  and  others  prove  that 
the  natural  power  of  resistance  to  various 
infections  can  be  lowered  by  artificial  cooling. 
The  injection  of  chloral,  antipyrin,  or  phloridzin 
also  diminishes  the  power  of  resistance.  In  the 
human  subject,  besides  such  factors,  for  example, 
cold,  as  already  mentioned,  conditions  of  psychi- 
cal depression  exert  an  important  influence  in 
lowering  the  power  of  resistance,  as  in  tuber- 
culosis. Again,  the  power  of  resistance  which 
is  commonly  present  may  be  suspended  by  local 
injury  to  certain  organs,  or  by  local  factors 
which  from  the  outset  favour  the  multiplication 
of  the  infective  agent,  or  its  transference  into 
the  blood.  Severe  bruising  of  the  periosteum, 
for  example,  not  infrequently  induces  pyaemia, 
in  consequence  of  the  staphylococcus  settling 
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down  in  the  contused  periosteum.  Boils  on 
the  lips  are  known  to  be  very  dangerous, 
because  the  staphylococci  gain  access  to  the 
blood  with  unusual  rapidity  from  tlie  tissue  of 
the  cheeks,  which  are  rich  in  lymphatics. 

B.  Causes  of  Natural  Kesistance  to  Bacteria 

We  must,  in  the  first  place,  mention  the 
external  protective  appliances  which  retard  the 
penetration  of  infective  agents  into  the  body. 
Provided  there  be  no  separation  of  continuity 
the  external  skin  affords  protection,  which  is, 
however,  insufficient  on  inunction  of  the  in- 
fective agent  with  mechanical  pressure.  There 
is  a  secdnd  line  of  defence  in  the  lymphatic 
glands,  which  mechanically  retain  the  infective 
agents  taken  from  the  lymphatic  vessels,  and 
the  organism  is  thus  afforded  time  to  rid  itself 
of  the  virus  by  its  further  protective  powers 
(vide  infra).  Intact  mucous  membranes  are,  for 
the  most  part,  impervious  to  infective  agents. 
Large  quantities  of  virulent  anthrax  spores,  for 
example,  are  required  to  infect  guinea-pigs  or 
mice  by  the  intestinal  canal,  whilst  very  small 
quantities  suffice  to  infect  either  subcutaneously 
or  by  the  lungs  if  the  infective  material  be 
finely  pulverised.  Other  truly  protective  appli- 
ances of  the  body  are  the  acid  reaction  of  the 
normal  stomach  contents,  the  bactericidal  pro- 
perties of  the  saliva,  of  the  vaginal  and  urinary 
secretions,  and  so  on. 

It  is  evident  that  the  essential  cause  of 
natural  resistance  to  bacteria  does  not  consist 
in  these  external  protective  appliances,  but  in 
internal  and  somewhat  complex  conditions  of 
the  bodily  organism  of  which  we  have  as  yet 
only  an  incomplete  knowledge  ;  yet  the  facts 
which  we  do  know  are  from  the  practical  aspect 
those  of  the  greatest  importance.  It  was  for- 
merly thought  that  infective  agents  could  not 
multiply  at  all  in  a  resistant  organism  on 
account  of  unsuitable  food -supply.  Such  a 
conception  is,  as  a  rule,  incorrect,  for  the 
bacteria  usually  multiply  at  first — for  instance, 
in  superficial  wounds — yet  after  a  time  the 
multiplication  ceases  and  recovery  ensues. 
Hence  the  problem  is  as  follows  : — What  are 
the  factors  which  effect  this  change  1  by  what 
means  is  the  multiplication  of  bacteria  inhibited 
whilst  there  is  manifestly  suitable  pabulum  for 
them  in  the  tissues  ?  The  change  can  only  be 
induced  by  the  direct  action  on  the  bacterium 
of  the  prophylactic  appliances  of  the  body  two 
of  which  are  known,  viz.  phagocytes  and  alexins. 

1.  Phagocytes,  according  to  Metschnikoff 
(phagocytic  theory  since  1884),  are  in  part 
wandering  and  in  part  fixed  tissue  cells,  which, 
by  throwing  out  protoplasmic  processes,  are 
capable  of  developing,  of  then  digesting,  and  of 
thus  removing  infective  agents  which  have 
penetrated  into  the  body.  The  chief  wandering 
phagocytes  are  the  mono-  and  polymorpho- 
nuclear leucocytes  (with  the  exception  of  the 


small  lymphocytes  and  of  Ehrlich's  mast-cells), 
and  the  so-called  wandering  tissue  cells;  whereas 
many  endothelial  cells,  especially  Kupfer's  star 
cells,  the  cells  of  the  splenic  pulp  and  of  bone- 
marrow,  sometimes  also  connective-tissue  cells, 
and  even  nerve  and  muscle  cells,  act  as  fixed 
phagocytes. 

The  first  decisive  observations  were  made 
by  Metschnikoff  in  the  fungus  disease  of  the 
daphnia,  a  species  of  water-flea,  where  the 
fungus  spores  are  devoiired  by  the  leucocytes 
of  the  daphnia,  and  a  cure  thereby  effected. 
Metschnikoff  afterwards  detected  a  similar  pro- 
cess in  frogs  affected  with  anthrax,  and  more 
especially  in  them  did  he  observe  the  death  of 
anthrax  bacilli  inside  the  leucocytes  of  the  frog, 
a  process  associated  with  swelling  of  and  de- 
generative changes  in  the  bacilli.  By  numerous 
observations  Metschnikoff  later  on  proved  that 
phagocytosis  may  be  perceived  in  the  course 
of  all  infective  processes,  and  more  especially 
if  the  animal  be  resistant,  i.e.  if  the  process  end 
in  recovery.  If  micro-organisms  are  brought 
into  direct  contact  with  the  phagocytes  of  a 
resistant  organism — for  example,  if  injected  into 
the  blood-vessels — they  are  then  taken  up  by 
wandering  or  fixed  phagocytes.  Should  the 
micro-organisms  reach  a  part  where  there  are 
few  or  no  phagocytes,  the  subcutaneous  tissue 
for  instance,  numerous  leucocytes  migrate  to- 
wards the  affected  spot,  and  in  vertebrates  this 
process  is  facilitated  by  the  inflammatory  emi- 
gration. Thus  the  local  deposition  of  bacteria 
induces  a  local  reaction  which  indicates  the 
inflammatory  process.  The  cause  of  this  im- 
migration consists,  as  proved  by  Leber,  Massart, 
Bordet,  and  Buchner,  in  chemiotaxis  of  leuco- 
cytes, i.e.  in  the  capability  of  their  migrations 
being  affected  by  the  attractive  influences  of 
certain  chemical  substances.  We  make  a  dis- 
tinction between  positive  chemiotaxis  (attraction) 
and  negative  chemiotaxis  (repulsion).  Buchner 
showed  that  dead  bacteria,  the  proteid  con- 
stituents of  bacterial  cells  (bacterial  proteins), 
and,  lastly,  certain  closely  allied  chemical  sub- 
stances, such  as  vegetable  casein,  are  positively 
chemiotactic  or  attractive.  The  toxins  of  many 
virulent  bacteria  have  a  negative  chemiotactic 
or  repellent  power,  so  that  they  are  avoided 
by  the  phagocytes.  Bacterial  spores  may  also 
be  engulfed  by  phagocytes,  and  even  though  not 
killed  will  yet  be  prevented  from  germinating. 
Metschnikoff  has  also  proved  that  not  only 
living  but  also  virulent  infective  agents  may 
be  engulfed  by  phagocytes.  Yet,  when  infective 
agents  which  have  been  enclosed  in  collodion 
sacs,  and  thus  protected  from  phagocytes,  are 
introduced  into  the  tissues,  they  retain  their 
vitality  and  virulence  a  long  time,  even  though 
the  animal  be  resistant.  In  natural  resistance 
to  bacteria  phagocytosis  is,  according  to  Metsch- 
nikoff, developed  to  an  exceptional  degree,  and  is 
of  such  constant  and  regular  occurrence  that  we 
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may  often  foretell  from  the  degree  of  phagocytosis 
■whether  or  no  the  animal  experimented  on  will 
gain  the  victory  over  the  micro-organisms. 

2.  Although  the  observations  of  Metschnikoff 
are  undoubtedly  correct,  yet  the  "  cellular 
theory,"  i.e.  the  phagocytic  theory,  cannot  be 
wholly  and  unreservedly  accepted,  because  the 
fluids  of  the  animal  body  contain  not  only 
phagocytes,  but  also  bactericidal  substances  in 
a  soluble  form,  which  are  termed  alexins, 
and  which  are  likewise  concerned  with  the 
destruction  of  bacteria.  Von  Fodor  was  the 
first  to  show  that  freshly-drawn  rabbit's  blood 
can  destroy  anthrax  bacteria — a  fact  confirmed 
by  Nuttall  and  Fliigge — and  he  also  proved 
that  not  only  defibrinated  blood,  but  also 
pericardial  fluid  and  aqueous  humour  of  dogs 
and  rabbits,  is  bactericidal,  and  that  the  blood 
loses  its  activity  on  being  heated  to  55°  C. 
Buchner,  in  conjunction  with  Fr.  Voit,  Sitt- 
mann,  and  Orthenberger,  found  that  completely 
cell-free  blood  plasma  or  sei'um  has  a  bactericidal 
action  which  is  lost  at  55°  C,  but  is  not  altered 
by  freezing  and  subsequent  thawing.  Fresh 
blood,  however,  when  frozen  and  afterwards 
thawed  loses  its  bactericidal  power,  not  because 
the  active  substances  are  destroyed,  but  because 
the  red  blood  corpviscles  are  dissolved,  whereby 
the  blood  becomes  a  medium  so  suitable  for 
bacteria  that  its  bactericidal  action  is  com- 
pensated for,  just  as  weak  antiseptics  are  if 
bacteria  be  well  nourished.  The  destruction  of 
bacteria  in  serum,  however,  cannot  be  referred 
to  lack  of  nutriment,  since  serum  acts  as  a 
nutrient  medium  after  being  heated  to  55°  C. 
Behring,  working  with  rats  which  are  moder- 
ately resistant  to  anthrax,  had  demonstrated 
the  destructive  action  of  their  blood  on  anthrax 
bacilli,  and  believed  that  it  was  to  be  ascribed 
to  an  organic  base.  Buchner  was  the  first  to 
prove  that  the  protective  substances  contained 
in  the  serum  (alexins)  are  of  proteid  natui-e  and 
very  unstable. 

The  proteid  nature  of  these  substances  is 
indicated  by  the  proportion  of  salts  contained 
in  the  serum.  Withdrawal  of  the  mineral  salts 
from  the  serum  by  dialysis  suspends  its  bacteri- 
cidal activity,  which  is  restored,  however,  by 
readdition  of  the  salts.  But  the  bactericidal 
power  is  not  due  to  the  salts  alone,  for  in  that 
case  it  would  be  maintained  after  serum  had 
been  heated  to  55°  C.  The  action  of  the  salts 
is  consequently  an  indirect  one;  it  is  only  when 
they  have  entered  into  loose  combination  with 
the  proteid  alexins  that  the  functional  power  of 
the  latter  can  be  displayed,  just  as  the  functions 
of  the  cells  and  organs  of  the  general  body  are 
dependent  on  their  containing  a  normal  amount 
of  mineral  salts.  Moreover,  the  alexins  can 
be  precipitated  along  with  the  other  proteid 
substances  of  the  serum,  can  be  dried  and  again 
dissolved  without  losing  their  activity.  Yet 
it  has  hitherto  been  impossible  to  truly  isolate 


the  alexins  because  of  their  instability.  They 
retain  their  activity  for  a  considerable  time  in 
frozen  serum,  but  lose  it  sooner  or  later  at 
higher  temperature  or  under  the  influence  of 
light  and  oxygen.  The  alexins  of  different 
animal  species  have  different  degrees  of  activity, 
those  of  the  human  serum  are  vei-y  actively 
bactericidal.  The  degree  of  bactericidal  activity, 
however,  is  largely  dependent  on  the  nature  of 
the  bacterium  employed,  and  on  the  relative 
proportion  of  serum  ibo  the  number  of  bacteria 
contained  therein.  A  given  quantity  of  serum 
can  only  destroy  a  certain  number  of  bacteria, 
for  the  alexins  themselves  are  destroyed  or 
used  up  by  contact  with  bacteria.  This  is  the 
explanation  of  the  increased  danger  to  which 
the  body  is  exposed  when  the  infective  agents 
are  numerous.  It  is  almost  immaterial  whether 
we  inoculate  a  dead  sterile  nutrient  medium 
with  a  few  or  with  milliards  of  germs  of  one 
kind ;  in  both  instances  they  multiply  until 
the  nutrient  medium  is  all  consumed.  In  the 
living  body,  however,  the  results  will  be  very 
different,  for  resistance  is  more  likely  to  be 
maintained  and  recovery  to  occur  if  only  a  few 
germs  be  employed.  The  action  of  alexins  on 
bacteria  is  probably  a  proteolytic  one  on  the 
bacterial  cell  plasma.  We  may  therefore 
assume  that  the  alexins  are  deleterious  to  other 
cells  foreign  to  the  body,  e.g.  they  dissolve  the 
hajmoglobin  out  of  the  red  blood  corpuscles  of 
a  different  animal  species  (hfemolytic  action,  vide 
infra).  An  explanation  of  natural  resistance  to 
bacteria  by  such  action  of  alexins  as  just 
described  would  constitute  a  "  humoral  theory  " 
in  contradistinction  to  the  cellular  or  phagocytic 
one.  But  the  "humoral  theory,"  too,  cannot  be 
accepted  in  toto.  The  real  explanation  of  the 
problem  lies  midway  between  these  two  antagon- 
istic theories,  for,  according  to  all  recent 
investigation,  the  alexins  are  mainly  derived 
from  the  leucocytes. 

3.  The  leucocytes,  as  is  claimed  in  the  cellular 
theory,  must  be  regarded  as  the  chief  cause  of 
natural  resistance  to  bacteria,  but  not  merely 
because  they  are  phagocytes  devouring  and 
digesting  bacteria,  but  also  because  they  pro- 
duce alexins.  The  great  bactericidal  power  of 
exudations  containing  leucocytes  is  due  to 
alexins.  It  was  first  proved  that  the  bacteri- 
cidal action  of  blood  and  artificial  exudations 
was  proportionate  to  their  richness  in  leucocytes 
(Denys,  van  de  Velde,  Havet,  and  Kaisin).  But 
the  notion  still  prevailed  that  the  leucocytes 
acted  as  phagocytes,  until  Hankin  and  Kanthack 
indicated  that  the  alexins  were  a  direct  product 
of  the  eosinophile  leucocytes.  The  experimental 
proof  thereof  was  afterwards  afforded  by  Buchner 
and  Hahn  as  follows  : — 

Exudations  which  are  rich  in  leucocytes,  yet 
free  of  bacteria,  are  obtained  by  the  injection  of 
sterilised  emulsion  of  wheat-gluten  into  the 
pleui'al  cavities  of  rabbits  and  dogs,  and  such 
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an  exudation  is  more  markedly  bactericidal  than 
the  blood  and  serum  of  the  same  animal.  This 
increase  of  bactericidal  power  does  not  depend 
on  phagocytosis,  for  it  is  maintained  after  freez- 
ing and  then  thawing  the  exudation — a  pro- 
cedure which  kills  the  leucocytes  of  a  warm- 
blooded animal,  but  does  not  destroy  the 
alexins.  This  was  afterwards  confirmed  by 
Schattenfroh  and  Jacob ;  and  Bail  and  Bordet, 
working  in  Metschnikoff's  laboratory,  proved  by 
a  series  of  experiments  that  bactericidal  sub- 
stances are  supplied  to  the  serum  by  the  leuco- 
cytes. Metschnikoff  accordingly  admits  that 
alexins  may  be  produced  by  leucocytes,  but 
conceives  that  they  only  pass  into  the  serum  on 
the  death  of  the  phagocytes  ("  Phagolysis "), 
such  as  occurs  in  abundance  after  the  with- 
drawal of  blood  or  after  its  injection  into  serous 
cavities.  He  says  there  are  no  alexins  in  the 
normal  tissues  and  the  blood  within  the  body 
because  living  leucocytes,  in  his  opinion,  do  not 
secrete  any  alexins.  Buchner,  Laschtschenko, 
and  others  dispute  this  assertion.  Whether  the 
question  be  finally  decided  in  favour  of  one  or 
other  view,  yet  in  either  case  we  would  have  to 
conclude  that,  at  the  commencement  of  every 
infective  process,  as  soon  as  the  normal  con- 
ditions are  altered  by  the  presence  of  bacteria, 
phagolysis  occurs,  i.e.  death  of  the  phagocytes, 
whereby  alexins  get  into  the  locally  exuded 
fluid.  But  when  once  there,  they  must  mani- 
fest their  bactericidal  action,  and  the  primary 
injury  to  the  vitality  of  the  micro-organisms  is 
always  therefore  due  to  alexins.  This  injury  is 
not  detectable  microscopically,  but  in  conse- 
quence thereof  the  secondary  process  which  may 
be  seen  under  the  microscope,  i.e.  the  devouring 
of  the  bacteria  by  phagocytes,  is  rendered  much 
easier.  The  detection  of  virulent  bacteria  in 
the  interior  of  phagocytes  is  no  proof  against  a 
primary  antecedent  injury  induced  by  alexins, 
for  the  injury  may  possibly  consist  merely  in  a 
momentary  suspension  of  the  vital  chemical 
activity  of  the  micro-organism — a  condition  of 
latency,  as  in  bacteria  kept  at  a  temperature 
below  0°  C.  for  example — whereby  the  elabora- 
tion of  toxin,  and  therefore  negative  chemio- 
taxis,  is  momentarily  suppressed,  whilst  positive 
chemiotaxis  due  to  excretion  from  the  bacterial 
cell  of  traces  of  its  proteid  constituents  alone 
continues  in  force.  Should  the  phagocytes 
afterwards  succumb  to  any  cause,  e.g.  to  one 
experimentally  induced,  the  engulfed  bacteria 
may  then  renew  their  vital  activity,  may  multi- 
ply, and  show  undiminished  virulence. 

A  view  similar  to  this  had  formerly  been 
advanced  by  Bouchard,  and  such  a  theory  is,  it 
now  appears,  the  most  correct.  In  contra- 
distinction to  the  phagocytic  and  humoral 
theories  it  may  be  termed  the  "alexocyte 
theory,"  for  the  cells  by  means  of  their  alexins 
cfifect  partly  an  intra-  and  partly  an  extra- 
cellular  destruction    of   bacteria  which  have 


invaded  the  body.  Alexins,  as  products  of 
leucocytes,  appear  to  be  related  to  those  histo- 
lytic  enzymes  of  the  latter  (Leber),  which  cause 
tissue  softening  in  abscesses,  and  especially  in 
cold  abscesses.  The  proteolytic  action  of  leuco- 
cytes can  be  experimentally  demonstrated  by 
the  introduction  of  little  cubes  of  coagulated 
egg  albumin  into  the  subcutaneous  tissue  of 
rabbits  ;  the  albumin  after  a  time  is  seen  to  be 
softened  and  digested.  The  absorption  of  cat- 
gut in  completely  aseptic  wounds  is  another 
instance  of  the  proteolytic  action  of  leucocytes, 
an  action  which  is  in  keeping  with  their  funda- 
mental character  as  absorptive  cells.  Chemio- 
tactic  attraction  of  leucocytes  is  not  only 
effected  by  bacteria  and  bacterial  products,  but 
also  by  vegetable  casein,  and  by  all  abnormal 
animal  albumins  (Buchner).  The  leucocytes 
are  therefore  not  merely  combative,  but  also 
absorptive  cells.  On  this  account  the  alexins, 
which  must  be  regarded  as  proteolytic  enzymes 
derived  from  leucocytes,  cannot  be  considered  as 
formed  for  the  purpose  of  affording  protection 
against  bacteria,  but  must  be  regarded  as  an 
appliance  common  to  and  indispensable  for 
every  animal  organism.  They  normally  effect 
the  dissolution  of  organised  substances,  yet 
their  action  may  also  be  directed  against  sub- 
stances and  cells  which  may  have  penetrated  as 
foreign  bodies,  whether  they  be  the  red  blood 
corpuscles  of  a  foreign  species,  bacteria,  or  other 
microscopic  fungi. 

C.  Increase  of  Natural  Resistance  to 
Bacteria 

This  may  occur  in  two  forms,  either  general- 
ised throughout  the  whole  organism  or  locally 
in  particular  areas  or  organs. 

1.  General  increase  of  natural  resistance  to 
bacteria  is  effected  by  such  agents  as  induce 
general  hyperleucocytosis,  for  if  the  blood  con- 
tains an  excess  of  leucocytes  it  possesses  in- 
ci-eased  bactericidal  power,  unless  the  leuco- 
cytosis  be  a  pathological  one,  as,  for  example, 
in  leucocythajmia.  Hyperleucocytosis  can  be 
effected  by  various  means,  but  their  action  is 
always  that  of  increasing  the  preventive  powers 
of  the  body.  The  following  preparations  have 
been  hitherto  successfully'  employed  subcutane- 
ously  : — deutero-albumose  prepared  by  digestion 
(Matthes  and  Krehl),  organic  extracts,  spermin, 
and  substances  allied  to  albumose  (Goldscheider 
and  Jakob),  yeast  nuclein  and  nucleic  acid 
obtained  from  yeast  (Vaughan,  M.  Hahn),  papa- 
yotin (Pawlowsky),  emidsin,  diastase  (Hilde- 
brandt),  and  pilocarpin  (Loewy  and  Richter). 
Success  may  also  be  attained  in  the  human  sub- 
ject (M.  Hahn),  and  according  to  the  results  re- 
corded in  America  the  above-mentioned  products 
obtained  from  yeasts  are  those  whose  admini- 
stration is  likely  to  be  the  most  successful. 

Similar  effects  can  be  obtained  by  the  use  of 
bacterial  proteins  —  substances  extracted  from 
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the  cells  of  various  forms  of  bacteria,  because 
they  likewise  induce  hjperleucocytosis  (Buch- 
ner).  The  older  tuberculin  of  R.  Koch  (1891) 
belongs  to  this  class  of  substances,  and  is  to  be 
regarded  as  essentially  the  protein  of  the 
tubercle  bacillus.  The  specific  action  which 
Koch  supposed  this  tuberculin  to  possess  is  a 
very  limited  one.  It  induces  hyperleucocytosis, 
however,  and  acts  as  an  irritant  on  all  the 
tissues  of  the  body,  but  by  careful  dosage  the 
irritation  amounts  to  real  inflammation  with 
accumulation  of  leucocytes  only  in  diseased 
parts  where  there  is  some  pre-existing  irritation. 

As  bacterial  protein  is  contained  in  the  bac- 
terial cells,  it  is  only  natural  that  hyperleuco- 
cytosis and  increase  of  resistance  should  be 
induced  by  the  mere  use  of  killed  cultures  of 
various  bacteria.  It  was  experimentally  shown 
that  subcutaneous  injection  of  killed  cultures 
of  the  pneumo-bacillus  may  effect  a  cure  from 
anthrax  (Buchner),  and  that  in  typhoid  fever 
subcutaneous  injection  of  sterilised  cultures  of 
the  typhoid  bacillus  or  B.  pyocyaneus  may 
sometimes  be  beneficial,  and  may  considerably 
shorten  the  course  of  the  fever  (E.  Frankel, 
Eumpf).  Living  bacteria  of  various  kinds  may 
consequently  be  introduced  into  the  animal 
body  ;  they  perish  there,  and  excreting  protein 
they  induce  hyperleucocytosis  and  increase  the 
resisting  power.  Thus  rabbits,  after  simultane- 
ous infection  with  anthrax  bacilli  and  non-lethal 
streptococci  of  erysipelas,  recover  from  anthrax 
(Emmerich).  A  similar  recovery  of  rabbits 
from  anthrax  can  be  effected  by  means  of 
B.  pyocyaneus  (Bouchard)  or  various  other 
bacteria  (Pawlowsky).  For  the  same  reason  a 
severe  intercurrent  yet  not  fatal  attack  of  ery- 
sipelas may  induce  recovery  from  pre-existing 
pulmonary  tuberculosis  (Schafer,  Waibel,  Mac- 
namara,  Thornton,  etc.). 

The  injection  of  various  apparently  absolutely 
indifferent  fluids,  for  example,  physiological 
saline  solution,  bouillon,  etc.,  into  the  peritoneal 
cavity  of  guinea-pigs  may  be  followed  by  a 
temporary  increase  of  natural  resistance,  which 
may  even  simulate  a  specific  immunisation. 
Cinnamic  acid  is  an  agent  exciting  general 
hyperleucocytosis.  Landerer  has  for  several 
years  successfully  treated  pulmonary  tuber- 
culosis in  man  by  the  use  of  intravenous  emul- 
sions of  cinnamic  acid.  The  fine  particles  of 
cinnamic  acid  circulating  in  the  blood  are 
deposited  in  those  parts  of  the  body  where  there 
are  morbid  tissue  changes,  hence  in  the  tissue 
around  tubercular  foci.  The  results  of  the 
chronic  inflammation  in  this  instance  are  dilata- 
tion of  capillaries,  oedema  and  accmnulation  of 
leucocytes ;  at  a  later  stage  a  thick  wall  of 
leucocytes  is  formed,  there  is  subsequent  forma- 
tion of  connective  tissue,  and  lastly  cicatrisation. 

Finally,  we  may  note  that  a  general  increase 
of  the  natural  power  of  resistance  to  bacteria 
may  undoubtedly  be  aflected  by  general  dietetic 


and  hygienic  measures,  and  the  most  convincing 
proof  of  this  is  afforded  by  the  successful  dietetic 
treatment  of  pulmonary  tuberculosis  at  the 
present  day.  In  this  instance  nutriment  suit- 
able both  in  quality  and  quantity,  suitable 
alternation  in  the  use  of  the  different  organs, 
bodily  activity,  pure  air,  and  all  strengthening 
measures  are  of  great  importance.  We  may 
note  more  particularly  that  general  hydrothera- 
peutic  measures  which  attract  great  numbers  of 
the  leucocytes  towards  the  skin  may  imdoubtedly 
be  followed  by  general  hyperleucocytosis.  The 
same  is  obviously  true  in  the  case  of  sun  and 
light  baths,  for  there  is  no  doubt  that  they  too 
attract  leucocytes  towards  the  skin. 

2.  Local  increase  of  natural  resistance  to 
bacteria  is  most  easily  effected  by  the  artificial 
increase  of  blood-supply  to  the  part  in  question. 
The  resistant  power  of  a  part  may  possibly  be 
increased  because  it  is  better  nourished  by 
blood.  Yet  the  blood  must  not  be  regarded 
solely  as  a  means  of  transport  for  nutriment, 
for  it  has  also,  in  proportion  to  the  leucocytes 
and  alexins  it  contains,  an  important  absorptive 
action  on  diseased  structures,  and  also,  of  course, 
against  their  causal  agents.  The  experience 
gained  by  increasing  the  blood-supply  to  diseased 
parts  of  the  body,  such  as  the  limbs,  entirely 
corroborates  this  view.  The  most  important 
results  in  this  respect  have  been  obtained  by 
Bier,  who  was  the  pioneer  of  the  successful 
treatment  of  tuberculosis  of  joints  and  bones  by 
means  of  chronic  venous  congestion.  The 
following  methods  of  inducing  increased  blood- 
supply  have  been  employed  : — 

{a)  Venous  congestion  of  a  limb  by  means  of 
elastic  compression.  This  method  may  be  bene- 
ficial not  only  in  tuberculosis,  but  also  in  gonor- 
rhoeal  infection  of  joints,  and  in  acute  and 
chronic  articular  rheumatism. 

(i)  Arterial  hyperajmia  is  best  induced  by 
hot  air  (100°-150°  C.  with  a  special  apparatus)  ; 
for  articular  rheumatism  and  arthritis  defor- 
mans. 

(c)  Mixed  hyperaBmia  induced  by  Bier's  suction 
apparatus  ;  for  chronic  articular  rheumatism. 

{d)  Increased  arterial  flow  without  evident 
external  hyperaemia  is  caused  by  the  permanent 
application  of  alcoholic  bandages. 

Such  bandages  were  first  employed  by  Salz- 
wedel  in  cellulitis,  lymphangitis,  whitlows,  boils, 
mastitis,  etc.,  and  with  splendid  results.  In 
many  cases  an  excellent  recovery  from  tuber- 
culosis affecting  bones  or  joints  may  follow  the 
permanent  use  of  alcoholic  bandages.  This 
action  cannot  be  duo,  as  was  supposed,  to  any 
direct  disinfection  by  means  of  the  alcohol,  for 
alcohol  cannot  penetrate  deeply  into  the  tissues, 
and  moreover  the  presence  in  the  tissues  of  any 
direct  chemical  disinfectant  is  well  known  to  be 
favourable  to  bacteria,  which,  because  of  their 
protective  membranes,  are  always  more  resistant 
to  antiseptics  than  are  the  tissue  elements. 
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Alcohol,  however,  when  locally  applied  has, 
more  than  any  other  chemical  agent,  the  direct 
power  of  dilating  blood-vessels  and  especially 
the  arteries.  In  limbs  which  are  enveloped  in 
alcoholic  bandages  the  effect  is  seen  in  local 
increase  of  arterial  pressure,  proving  that  the 
action  of  the  alcohol  is  distributed  throughout 
the  whole  limb.  This  is  the  explanation  of  the 
beneficial  change  which  occurs  so  rapidly  in 
cellulitis,  for  example,  after  the  application  of 
alcoholic  bandages.^ 

D.  Natural  Resistance  to  Poison 

A  certain  degree  of  knowledge  concerning 
innate  immunit}''  to  poison  existed  even  in 
ancient  times.  Lucanus,  in  the  Ninth  Ode  of 
De  Hello  civili,  mentions  that  the  Psylli,  an 
African  tribe,  were  able  to  withstand  the  bite  of 
the  asp  found  in  their  country.  They  also 
understood  how  to  cure  strangers  bitten  by 
snakes,  the  treatment  mainly  consisting  in  suck- 
ing the  woimd  and  rubbing  in  abundance  of 
saliva.  It  is  therefore  interesting  to  note  that, 
according  to  Wehrmann  {Annal.  de  I'Institut 
Pasteur,  1898),  ptyalin  has  a  definite  antitoxic 
action  against  snake  poison. 

Ages  ago  it  was  known  that  snake  venom  is 
comparatively  harmless  when  in  the  stomach, 
and  such  a  "  regional "  resistance  to  poison 
(Behring)  is  found  to  be  very  common ;  rabbits, 
for  example,  are  resistant  to  morphia  when 
administered  subcutaneously,  intravenously,  or 
by  the  stomach,  but  not  so  to  intra-cerebral 
injections  (Roux  and  Borrel).  Similarly  with 
tetanus  toxin  in  the  case  of  fowls ;  they  exhibit 
considerable  resistance  to  this  deadly  toxin  if  it 
be  administered  by  the  usual  subcutaneous 
method,  jet  are  killed,  even  by  small  doses,  if 
the  injection  be  intra-cerebral. 

Those  animals,  nevertheless,  which  are  in- 
susceptible to  a  toxin  administered  by  the  usual 
methods,  i.e.  subcutaneously  or  intravenously, 
must  be  denoted  as  "resistant  to  the  poison." 
Now  there  are  differences  in  the  degree  of 
resistance.,  and  two  different   animal  species 

'  Tlie  alcoholic  bandage  consists  of  eight  layers  of  gauze 
bandage  which  has  been  dipped  and  rung  out  in  95  per 
cent  alcohol  (60  per  cent  alcohol  is  rarely  employed)  and 
applied  directly  to  the  skin.  Over  this  is  placed  a  layer  of 
cotton  wool,  and  then  gutta-percha  tissue,  which  is  often 
perforated.  To  ensure  success  it  is  important  that  the 
bandage  should  cover  a  large  area,  for  example,  in  cellulitis 
of  the  hand  the  whole  forearm  should  also  be  bandaged. 
The  arterial  dilatation  is  due  to  the  cutaneous  irritation 
associated  with  the  dehydrating  action  of  the  alcohol,  hence 
propyl-alcohol  is  more  efficacious  than  ethyl-alcoliol,  but 
the  use  of  the  former  is  not  advisable,  because  of  its 
unfavourable  by-etfects.  One  result  of  the  locally  increased 
arterial  pressure  is  the  disappearance  of  oedema,  and  alco- 
holic bandages  are  therefore  beneficial  in  non-inflammatory 
swellings.  Lastly,  alcohol  is  of  great  benefit  in  caries  of 
the  teeth.  They  should  be  cleaned  twice  daily  with  a 
tooth-brush  which  has  been  well  moistened  in  water,  and 
been  then  dipped  in  alcohol,  45  per  cent  or  weaker.  After 
three  or  four  weeks'  treatment  the  caries  ceases  because  of 
the  increased  r.rtcri.al  blood-supply  to  the  pulp. 


almost  invariably  exhibit  a  different  degree  of 
susceptibility  to  a  poison.  Knorr,  for  example, 
ascertained  that  the  following  quantities  of  the 
same  tetanus  toxin  are  required  to  produce  a 
lethal  effect  for  each  gramme  of  body-weight : — 
In  the  horse  1  unit  of  toxin,  in  the  guinea-pig 
2  imits,  in  the  goat  4  units,  in  the  mouse  13 
imits,  in  the  rabbit  2000  units,  in  the  fowl 
200,000  units.  This  table  applies,  as  already 
mentioned,  only  to  subcutaneous  and  intra- 
venous, but  not  to  intra-cerebral  injection.  It 
has  long  been  known  that  the  hedgehog,  the 
pig,  the  ichneumon,  and  many  snakes  are  very 
resistant  to  snake  venom,  and  that  scorpions  are 
resistant  to  their  own  poison,  liats  are  very 
resistant  to  diphtheria  toxin,  and  mice  are  but 
little  susceptible.  Crocodiles  are  very  resistant 
to  many  bacterial  poisons,  and  especially  to 
tetamis  toxin,  being  susceptible,  however,  to 
diphtheria  toxin.  The  supposition  that  resist- 
ance to  poison  is  due  in  all  these  instances  to 
the  presence  of  antitoxins  in  the  animal  species 
in  question  is  on  the  whole  erroneous  (Vaillard) ; 
such  a  condition  occurs  only  in  exceptional 
cases,  for  instance,  in  scorpions  (Metschnikoff). 
After  the  injection  of  tetanus  toxin  into  turtles 
their  blood  remains  poisonous  for  several  months, 
i.e.  capable  of  inducing  tetanus,  although  the 
animals  themselves  are  absolutely  resistant. 
This  is  accounted  for  by  the  absence  in  this 
particular  species  of  animal  of  cells  and  groups 
of  cells  susceptible  to  poison. 

The  existence  in  the  different  animal  species 
of  these  fundamental  differences  in  regard  to 
resistance  to  poison  must  be  taken  into  con- 
sideration in  attempting  to  explain  general 
natural  power  of  resistance.  There  are  cases  in 
which  it  is  only  because  of  the  pre-existing 
resistance  to  poison  that  the  phagocytes  and 
alexins  ai'e  enabled  to  exert  their  protective 
powers.  Resistance  to  poison  must  therefore 
be  regarded  as  an  important  factor  in  general 
natural  power  of  resistance. 

II.  Specific  Immunity 
As  a  result  of  recovery  from  a  specific  disease 
or  of  protective  inoculation. 

A.  Specific  Immunity  as  a  result  of  recovery 
from  specific  disease. — Specific  protection,  lasting 
for  a  comparatively  long  time,  is  conferred  after 
recovery  from  an  acute  eruptive  fever  such  as 
small-pox,  scarlatina,  or  measles,  and  also  after 
typhoid  fever ;  and  in  animals  after  recovery 
from  cattle  plague,  contagious  plcuro-pneumonia 
of  cattle,  sheep-pox,  contagious  pleuro-pneumonia 
of  the  horse,  and  black-quarter  (G.  Rauschbrand; 
F.  charbon  s7/mptomati(/ne). 

There  are  other  infective  processes,  however, 
which  confer  no  protection,  for  instance,  diph- 
theria, relapsing  fever,  and  gonorrhoea,  and  after 
certain  diseases,  such  as  pneumonia  and  ery- 
sipelas, the  individual  appears  to  be  even  more 
liable  to  a  subsequent  attack.    Malaria,  too, 
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confers  no  real  immunity,  yet  the  risk  of  acquir- 
ing pei'nicious  rapidly  fatal  malaria  is  diminished 
after  residence  for  a  considerable  time  in  malari- 
ous districts.  Asiatic  cholera  is  as  yet  believed 
to  confer  protection  of  only  short  duration.  In 
the  case  of  those  specific  infective  processes 
which  generally  confer  immunity,  a  slight  attack 
affords  as  good  a  protection  as  would  a  severe 
one.  This  is  probably  the  reason  why,  in  the 
case  of  endemic  infective  diseases,  such  as  typhoid 
fever  or  yellow  fever,  the  inhabitants  are  usually 
less  endangered  than  strangers,  the  former  hav- 
ing probably  previously  suffered  from  the  infec- 
tion in  a  mild  form. 

In  those  instances  where  the  blood  serum  of 
human  patients  who  have  recovered  from  cholera 
or  typhoid  fever  has  been  examined,  the  same 
protective  substances  have  been  hitherto  found 
as  in  animals  which  have  been  experimentally 
infected  with  cholera  vibrios  or  typhoid  bacilli. 
It  is  therefore  advisable  to  deal  imder  one  head- 
ing with  the  conditions  found  in  specific  im- 
munity in  spite  of  their  different  modes  of 
origin,  for  the  specific  immunity  is  essentially 
the  same  in  both  cases.  It  is  always  due  to  an 
absolutely  Specific  protection  against  a  certain 
infective  agent  or  its  poison,  and  is  not  due  to 
a  general  increase  of  resistance.  Not  only  so, 
but  recovery  from  a  specific  disease  may  be  fol- 
lowed by  increased  susceptibility  to  other  infec- 
tive diseases  ;  thus  a  severe  attack  of  measles 
is  not  infrequently  the  starting-point  for  tuber- 
culosis. 

B.  Protective  Inoculation  (active  or  iso- 
pathic  immunisation). — Since  the  discovery  of 
antitoxins  and  antitoxic  sera  by  Behring,  two 
methods  of  artificial  specific  immunisation  have 
been  recognised  :  (1)  Protective  inoculation, 
whereby  the  specific  protective  substances  have 
to  be  formed  in  the  body  itself ;  (2)  Immunisa- 
tion by  transference  of  protective  substances 
previously  formed  in  antitoxic  serum.  Ehrlich 
designated  the  former  method  as  active,  the 
latter  as  passive  immunisation.  Behring  has, 
however,  of  late  preferred  to  term  the  former 
isopathic  and  the  latter  antitoxic  immunisation. 
The  chief  difference  between  the  two  is  as  fol- 
lows : — In  isopathic  immunisation,  true  protec- 
tive inoculation,  the  individual  must  undergo  a 
reaction,  often  a  feverish  one,  after  the  intro- 
duction of  the  infective  material.  The  anti- 
toxin is  meanwhile  being  formed,  and  protection 
is  therefore  obtained  only  after  a  period  of  time. 
The  resulting  specific  immunity  will,  however, 
persist  for  a  long  time,  usually  for  months,  be- 
cause the  toxins  which  have  been  formed  become 
bound  to  the  tissue  elements,  and  even  after 
repeated  severe  venesections  are  not  entirely  got 
rid  of  in  the  withdrawn  blood.  In  contradis- 
tinction hereto  antitoxic  immunisation  by  the 
introductioia  of  serum  induces  specific  protection 
at  once  without  the  production  of  any  morbid 
symptoms ;  but  the  immunity  conferred  is  of 


very  brief  duration  (8  to  14  days),  especially  if 
blood  serum  of  another  species  of  animal  be 
employed,  for,  being  a  foreign  substance,  it  will 
be  rapidly  excreted.  Such  immunity,  however, 
is  of  longer  duration  after  the  use  of  serum  of 
the  same  species — in  horses,  for  example,  on 
using  tetanus  serum  obtained  from  horses. 

Just  as  in  natural  resistance  we  have  to  dis- 
tinguish between  resistance  to  bacteria  and 
resistance  to  poison,  must  we  do  the  same  when 
dealing  with  specific  immunity,  and  must  there- 
fore differentiate  between  "  specific  immunity  to 
bacteria "  and  "  specific  immunity  to  toxin." 
Immunity  to  diphtheria  is  exclusively  of  the 
latter  kind  ;  diphtheria  antitoxic  serum  has  no 
action  upon  living  diphtheria  bacilli,  it  merely 
neutralises  their  poison.  Diphtheria  bacilli  can 
even  be  cultivated  in  the  specific  curative  serum. 
Diphtheria  bacilli  in  a  patient's  body  have  to  be 
overcome  through  the  agency  of  the  natural 
power  of  resistance,  and  this  is  easily  effected  if 
the  toxins  are  rendered  impotent  by  injection 
of  antitoxin.  The  same  holds  good  for  tetanus. 
Behring,  nevertheless,  has  recently  advocated 
that  there  should  also  be  local  treatment  of 
diphtheritic  membranes,  and  especially  those  of 
the  nose,  with  curative  serum  ;  and  likewise  in 
tetanus  that  the  tetanus  serum,  or  at  least  a 
portion  thereof,  should  be  injected  as  near  as 
possible  to  the  seat  of  infection  if  it  be  known. 

If  there  be  specific  immunity  to  bacteria  on 
the  other  hand,  such  as  is  induced  by  treating 
animals  with  cholera  or  typhoid  bacteria,  the 
serum  of  the  immunised  animal  is  merely  bac- 
tericidal to  the  bacterium  in  question,  and  has 
no  action  on  its  integral  cell  poison.  Hence  if 
an  animal  previously  treated  with  cholera 
vibrios  be  afterwards  infected  with  a  large 
number  of  the  same,  the  latter  will  indeed 
perish,  but  a  fatal  intoxication  may  be  induced 
by  their  cell  poisons.  This  is  one  of  the  chief 
reasons  of  the  failure  to  obtain  an  efficacious 
serum  suitable  for  the  treatment  of  cholera  and 
typhoid  in  the  human  subject.  Another  point 
of  importance  is  that  in  specific  immunity  to 
poison  the  condition  is  often  a  regional  one, 
analogous  to  the  condition  dealt  with  when 
speaking  of  natural  resistance  to  poison.  Rabbits 
which,  by  means  of  long-continued  treatment 
with  bouillon  containing  the  poison  of  tetanus, 
have  become  thoroughly  immune  to  subcutane- 
ous inoculation  of  tetanus  toxin,  are  killed  by 
intra-cerebral  inoculation  (Roux  and  Borrel). 
The  conditions  are  similar  in  many  other  in- 
stances ;  for  example,  guinea-pigs  in  which  a 
high  degree  of  specific  immunity  has  been  in- 
duced by  treatment  with  cholera  vibrios  are 
nevertheless  not  protected  against  intestinal 
infection  with  virulent  cholera  vibrios. 

The  following  methods  of  active  or  isopathic 
inoculation  may  be  differentiated  : — • 

(1)  Protective  inoculation  with  living  virulent 
virus. 
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(2)  With  living  yet  attenuated  virus. 

(3)  With  dead  virus. 

(4)  With  the  bacterial  cellular  substances  of 
the  same. 

(5)  With  dissolved  toxic  products  of  bacteria. 

1.  Protective  Inoculation  with  Living  Virulent 
Virus. — Inoculation  for  small-pox,  which  consists 
in  the  transference  to  healthy  individuals  of  the 
contents  of  the  variola  pustule,  was  introduced 
into  England  in  1871  by  Lady  Mary  Wortley 
Montagu,  wife  of  the  English  ambassador  at 
Constantinople,  and  was  much  used  in  England, 
Germany,  and  other  countries  in  spite  of  its 
inseparable  danger.  Inoculation  often  caused 
severe  or  even  fatal  small-pox,  and  the  disease 
was  thus  spread.  The  inoculated  disease  was, 
however,  usually  of  a  mild  form,  probably  be- 
cause inoculation  into  the  skin  affords  conditions 
less  favourable  for  the  development  of  the  small- 
pox virus  than  does  natural  contagion,  in  which 
instance  the  agent  is  probably  carried  from  the 
mucous  membranes  into  the  blood  and  then 
multiplies  there. 

There  has  been  much  said  of  late  regarding 
protective  inoculation  by  means  of  subcutaneous 
injection  of  bouillon  cultures  of  living  virulent 
cholera  vibrios,  such  as  had  been  tried  on  a  large 
scale  in  Spain  by  Ferran  in  the  eighties.  Cholera 
vibrios  cannot  multiply  in  the  subcutaneous 
tissue ;  they  die,  are  dissolved,  and  absorbed. 
In  Ferran's  inoculations  the  methods  were  im- 
perfect and  his  statistics  are  quite  unreliable. 
Haffkine,  working  much  more  accurately,  has 
lately  employed  this  method  extensively  in  India, 
yet  he  generally  uses  dead  cultures,  and  the 
subject  is  therefore  discussed  on  p.  352. 

In  contagious  pleuro-pneumonia  of  cattle, 
protective  inoculation  with  the  living  virus 
(which  has  not  yet  been  isolated)  has  been 
proved  to  confer  effective  protection,  and  is  em- 
ployed practically.  Inoculation  is  performed 
at  the  end  of  the  tail  by  subcutaneous  injection 
either  of  lymph  or  fluid  from  the  pulmonary 
tissue  of  a  newly-killed  animal  suffering  from 
the  disease  ("  warm  lymph  ").  The  first  result 
is  swelling  and  inflammation  resembling  ery- 
sipelas around  the  seat  of  inoculation.  The 
change  often  affects  the  whole  tail,  or  extends 
even  farther.  There  is  in  addition  not  infre- 
quently necrosis  and  loss  of  the  end  of  the  tail, 
and  also  some  feverish  reaction.  Animals  thus 
treated  prove  imnuine  to  artificial  and  to  natural 
infection  of  pleuro-pneumonia. 

2.  Protective  Inoculation  with  Living  yet 
Attenuated  Virus. — In  1878  Buchner  gave  proof 
of  the  inconstancy  of  the  anthrax  bacillus  when 
cultivated  under  definite  conditions  outside  the 
body,  but  tiiis  inconstancy  was  not  at  that  time 
made  use  of  to  confer  protection.  It  is  to  the 
genius  of  Pasteur  that  we  owe  our  knowledge  of 
systematic  protective  inoculation  by  means  of 
artificially  induced  attenuation.  Pasteur's  first 
success  was  gained  in  the  disease  termed  fowl 


cholera  (avian  septicsemia)  ;  old  cultures  of  fowl 
cholera  bacilli,  which  have  been  exposed  to  the 
air  and  thus  attenuated,  were  injected  into  the 
pectoral  muscles  of  fowls,  and  induced  a  process 
of  local  inflammation  and  necrosis,  which  was 
followed  by  general  specific  immunisation  of  the 
birds. 

The  subsequent  means  of  attenuation  were 
the  following : — 

(a)  Attenuation  by  high  temperature. — Tous- 
saint  in  1880  demonstrated  that  anthrax  blood 
loses  its  infective  power  by  being  heated  to 
55°  C.  for  ten  minutes  ;  and  in  the  following 
year  Pasteur  published  his  method  of  protective 
inoculation  against  anthrax,  which  is  also  founded 
on  the  power  possessed  by  a  high  temperature 
(42°-43°  C.)  of  attenuating  anthrax  bacilli.  At 
this  temperature  anthrax  bacilli  can  multiply, 
but  cannot  sporulate.  Inocvilation  is  commenced 
with  the  weaker  cultures,  which  have  been  kept 
for  twenty-four  days  at  42''-43°  C.  (first  vaccine), 
and  ten  to  fourteen  days  later  a  second  and 
final  injection  is  given,  using  the  more  powerful 
cultures  which  have  been  kept  for  twelve  days 
at  the  above  temperature  (second  vaccine). 
Animals  thus  treated  are  immunised  against 
virulent  anthrax.  This  method  was  stoutly 
opposed  by  R.  Koch,  yet  was  soon  extensively 
employed  in  France  and  Russia,  and  afterwards 
in  other  countries,  and  favourable  results  were 
obtained  in  cattle  and  still  more  so  in  sheep. 
In  Hungary,  for  example,  according  to  Hutyra, 
16,082  horses,  210,750  head  of  cattle,  and 
1,118,443  sheep  were  inoculated  against  anthrax 
from  1889  to  1893.  The  total  loss  in  the  first 
three  years  amounted  to  2'18-2-44  per  cent,  and 
was  only  0*61-0"55  per  cent  in  the  last  two  years. 
Opinions  differ,  however,  as  to  the  efficacy  of 
this  method,  for  the  constancy  of  the  vaccine  is 
sometimes  variable,  and  inoculation  may  there- 
fore either  confer  no  protection  or  may  induce 
the  disease  and  cause  loss  of  stock.  Again,  the 
protection  conferred  even  in  the  most  favourable 
case  is  only  of  about  one  year's  duration.  Hence 
these  protective  inoculations  should  only  be  used 
in  districts  where  anthrax  is  endemic  and  causes 
serious  loss. 

Arloing  discovered  a  mode  of  protecting 
against  black-quarter  (G.  Rauschhrand)  which 
has  proved  of  practical  value.  The  dried  and 
pulverised  muscle-substance  of  affected  animals 
is  attenuated  by  heating  to  100°  C,  is  then 
mixed  with  sterile  water,  and  injected  into  young 
cattle.  It  is  usual  to  employ  a  weak  infective 
material  twice,  and  then  a  more  powerful  one. 
Favourable  results  were  obtained  in  Germany 
(in  Baden  more  particularly),  Austria,  and 
Switzerland.  Kitt  first  modified  this  method 
by  attenuating  with  steam  under  ordinary  pres- 
sure, and  afterwards  by  the  use  of  pure  cultures 
of  Rauschbrand  bacilli,  which,  on  being  sub- 
cutancously  inoculated  into  sheep  and  cattle,  do 
not  induce  the  disease,  yet  do  confer  immunity. 
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According  to  Kitt's  statistics,  the  loss  of  stock 
from  black-quarter  was  as  follows  : — 


Uninoculated. 

Inoculated. 

1886  . 

107-5  per  1000 

5-6  per  1000 
9-6 

1887  . 

43-4 

1888  . 

78-8 

11-1 

1889  . 

30-6 

17-2 

1890  . 

33-8 

2-5 

In  the  year  1890,  out  of  1167  cattle  inoculated 
once  with  Kitt's  vaccine  there  was  only  one 
death,  and  this  was  attributed  to  the  inoculation, 
whilst  of  2803  head  of  cattle  which  had  not 
been  inoculated  44  died. 

(b)  Passage  through  less  susceptible  Animal 
Species. — An  important  step  was  gained  when 
Pasteur  achieved  attenuation  by  means  oi passage 
through  less  susceptible  animal  species,  as  was 
first  done  in  swine  erysipelas.  The  principle 
was  essentially  the  same  as  that  of  Jenner's 
vaccination,  but  this  fact  was  not  so  clearly 
understood  then  as  it  is  now.  In  1789  Edward 
Jenner  published  the  fact,  which  had  long  been 
popularly  known  in  Gloucestershire,  but  which 
he  thoroughly  investigated  in  his  own  native 
place,  that  recovery  from  cow-pox  affords  pro- 
tection against  small-pox,  and  he  also  showed 
that  cow-pox  may  be  artificially  transferred  from 
one  individual  to  another  without  losing  its  pro- 
tective power.  But  there  is  now  abundant 
proof  that  cow-pox  is  nothing  but  the  variola  of 
man  attenuated  by  transference  to  the  ox  or 
calf.  Jenner's  vaccination  soon  came  into  general 
use,  but  it  was  then  found  that  the  protection 
conferred  only  lasts  about  ten  to  twelve  years. 
The  protective  power  of  vaccination  was  proved 
by  Jenner  himself  and  his  contemporaries  by 
thousands  of  experiments  with  subsequent  in- 
oculation of  small-pox.  Another  most  convinc- 
ing proof  in  favour  of  vaccination  is  found  in 
the  trivial  mortality  from  small-pox  in  those 
countries  in  which,  as  compared  with  others, 
vaccination  has  been  enforced  by  law.  The 
experience  gained  in  the  Franco-Prussian  war 
of  1871  was  almost  equivalent  to  that  of  an  ex- 
periment on  a  large  scale,  for  the  German,  in 
contradistinction  to  the  French  troops,  had  been 
vaccinated  and  for  the  most  part  revaccinated. 
The  latter,  during  the  campaign,  lost  23,000 
men  from  small-pox,  whilst  the  Germans  only 
lost  a  few  hundreds,  although  their  whole  army 
was  in  France,  where  an  epidemic  of  small-pox 
was  raging  among  the  civil  population. 

Now  Pasteur,  in  the  case  of  swine  erysipelas, 
showed  that  the  bacilli  taken  from  the  pig  gain 
in  virulence  on  transference  to  pigeons,  but  that 
they  become  less  virulent  after  repeated  passage 
through  rabbits,  and  that  they  are  then  suitable 
for  protective  inoculation  of  swine.  The  last 
passages  yielded  vaccine  No.  1,  then  twelve  days 
later  followed  inoculation  with  the  bacilli  of 
pigeon  erysipelas  (vaccine  No.  2).  The  animals 
are  then  highly  immune,  and  Ber  land-  n. 
forstwirtschaftliche  Kongress  at  Vienna  in  1890 


warmly  advocated  the  use  of  protective  inocula- 
tion. It  has  been  tried,  more  especially  in 
Hungary,  and  the  disadvantages  of  the  method 
have  since  then  become  evident.  Deaths  from 
the  disease  are  common  among  the  more  sus- 
ceptible breeds  of  swine,  and  young  swine  which 
have  been  inoculated  appear  unsuitable  for 
fattening.  There  is  also  a  danger  of  swine 
erysipelas  spreading  because  of  the  inoculations. 
Preference  has,  therefore,  since  then  been  given 
to  other  methods. 

(c)  Attenuation  by  drying  the  Vaccine. — The 
virus  of  rabies  is  not  yet  known,  yet  Pasteur's 
experiments,  brilliantly  conceived  and  patiently 
carried  through,  furnished  us  with  means  of 
prophylaxis  and  cure,  which  have  long  been 
recognised  as  of  the  greatest  benefit  to  man- 
kind. Pasteur  first  found  that  the  virulence  of 
rabic  virus  is  exalted  by  successive  subdural 
passages  through  rabbits,  whilst  weakened  by 
passage  through  apes.  He  strove  to  make  use 
of  this  latter  fact  in  his  attempts  to  immunise 
dogs,  but  as  the  results  obtained  were  so  incon- 
stant he  forsook  this  apparently  hopeful  line  of 
research  for  a  new  method  of  attenuation,  that 
by  drying. 

By  drying  in  an  atmosphere  freed  from  water 
and  carbonic  acid  he  succeeded  in  attenuating 
the  highly  virulent  spinal  cords  of  rabid  rabbits, 
in  which  the  incubation  period  has  been  short- 
ened from  about  fourteen  to  seven  days  by 
numerous  passages  ("fixed  virus"),  and  he  was 
able  to  attenuate  the  cords  to  any  degree  pro- 
portionate to  the  duration  of  the  desiccation,  or 
even  to  render  them  completely  inactive,  and 
thus  to  transform  them  into  a  vaccine.  Animals 
which  were  at  first  inoculated  with  very  weak 
virus  could  withstand  in  succession  the  sti'onger, 
and  lastly  the  most  virulent  spinal  cords  without 
becoming  diseased.  Pasteur  then  employed  this 
method  for  the  treatment  of  persons  bitten  by 
rabid  dogs,  wolves,  etc.,  for  he  rightly  supposed 
that  a  protective  inoculation  may  be  possible 
and  successful  even  subsequent  to  infection,  if 
the  infective  process  be  at  first  a  localised  one 
and  pursue  a  chronic  course.  The  Pasteur 
treatment  of  rabies  is  therefore  not  a  true 
curative  method,  but  essentially  an  active  im- 
munisation. To  attenuate  the  spinal  cord  by 
desiccation  it  is  kept  at  22"  C.  in  a  vessel,  the 
bottom  of  which  is  covered  with  fragments  of 
caustic  potash.  A  cord  kept  here  for  one  to 
four  days  still  causes  rabies  within  seven  days  ; 
by  the  use  of  a  cord  dried  for  more  than  five 
days  the  incubation  period  is  prolonged,  and  a 
cord  dried  for  twelve  to  fourteen  days  has 
become  inactive.  The  treatment  of  the  hiiman 
svibject  commences  with  the  injection  of  1-3  cc. 
of  an  emulsion  of  completely  attenuated  cord, 
which  is  prepared  by  the  trituration  of  1  cm. 
of  cord  in  5  cc.  of  indifferent  fluid ;  and  within 
twenty  days  gradually  increasing  the  strength 
of  the  dose  till  a  cord  dried  for  two  days  is  used. 
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Complete  immunity  is  only  attained  three  to 
four  weeks  after  commencement  of  tlie  treat- 
ment, hence  it  is  important  to  begin  the  latter 
as  soon  as  possible.  Deaths  from  rabies  after 
the  treatment  has  been  carried  out  cannot 
consequently  be  included  in  any  statistics 
unless  the  treatment  has  been  completed  at 
least  fourteen  days  previously,  for  complete 
protection  can  only  then  be  hoped  for.  The 
treatment  has  been  gradually  rendered  more 
simple  and  efficacious,  for  instead  of  injections 
being  often  repeated  and  the  degree  of  virulence 
slowly  raised,  fewer  injections  and  a  more  rapid 
increase  of  virulence  are  now  employed.  The 
results  in  consequence  are  gradually  becoming 
more  favourable,  and  between  1886  and  1890 
the  returns  from  the  Pasteur  Institute  in  Paris 
are  as  follows  : — 

1886,  treated  2617  ;  died,  25  =  0 -91  per  cent. 

1887  ,,      1770:     ,,    13  =072 

1888  1622;  9  =  0-55 

1889  1830;     ,,      6  =  0-33 

1890  ,,      1540  ;     ,,      5  =  0-32 

As  regards  the  locality  of  the  bite,  on  which 
depends  the  danger  of  infection,  the  statistics  of 
the  same  Institute  for  1890  are  as  follows  : — 

Bite  on  head,  mortality,  0-85  per  cent. 

,,      hand,  ,,         0-45  ,, 

,,      limbs  and  trunk,       ,,         0-  ,, 

Institutes  of  preventive  medicine  formed  after 
the  model  of  the  Pasteur  Institute  in  Paris  have 
been  gradually  founded  in  every  country,  and 
recently  also  in  Germany,  where  in  consequence 
of  police  regulations  rabies  is  comparatively  rare. 
The  results  are  everywhere  very  favourable,  and 
the  average  mortality  is  less  than  0-2  per  cent. 

{d)  Attenuation  by  the  Addition  of  Antiseptics 
to  the  Nutrient  Medium.  —  Virulence  can  be 
reduced  by  the  cultivation  of  infective  agents 
on  media  to  whicii  a  weak  antiseptic  has  been 
added.  The  sporulation  of  anthrax  bacilli  can 
be  permanently  inhibited  by  growth  in  car- 
bolised  bouillon,  hence  the  bacilli  can  be 
attenuated  to  any  extent.  Such  methods  pos- 
sess as  yet  no  practical  interest. 

3.  Protective  Inoculation  with  Killed  Cultiores. 
— In  many  cases  the  same  degree  of  immunity 
may  be  conferred  by  the  use  of  dead  cultures  as 
by  the  use  of  living  cultures  of  the  virus,  and 
the  method  is  safer  and  simpler.  Such  is  the 
case  in  cholera,  typhoid  fever,  and  plague. 

(a)  Cholera. — Protective  inoculation  against 
cholera  originated  in  R.  PfeifFer's  discoveries 
regarding  tlie  immunisation  of  guinea-pigs  by 
treatment  with  cholera  cultures.  Living  cholera 
vibrios  are  injected  into  the  peritoneum  of  such 
an  immunised  animal,  and  drops  of  the  exuda- 
tion are  from  time  to  time  withdrawn  by  glass 
capillary  tubes  and  examined  in  either  a  fresh 
or  stained  condition.  The  vilu-ios  are  seen  to 
lose  their  motility  almost  immediately,  after  ten 
minutes  they  swell  up,  and  ten  minutes  later 


break  up  into  little  balls  resembling  micrococci, 
which  after  another  twenty  minutes  can  no 
longer  be  seen,  and  have  apparently  been  com- 
pletely dissolved  in  the  peritoneal  exudation. 
The  same  process  is  seen  if  the  serum  of  the 
immunised  animal  or  the  blood  serum  of  a 
patient  convalescing  from  cholera  be  mixed 
with  living  cholera  vibrios  and  injected  into 
the  peritoneum  of  a  normal  guinea-pig.  The 
normal  animal  now  acts  like  an  immunised  one, 
the  cholera  vibrios  soon  die,  and  the  animal 
remains  alive  whilst  control  animals  succumb 
(Pfeift'er's  reaction).  As  the  destruction  of  the 
vibrios  is  a  rapid  one  only  when  the  animal  has 
been  treated  with  true  cholera  vibrios,  and  not 
merely  with  those  which  are  similar,  yet  speci- 
fically different,  this  reaction  can  vice  versa  be 
employed  for  the  diagnosis  of  true  cholera 
vibrios  provided  we  have  a  supply  of  true 
cholera  immune  serum. 

Guinea-pigs  may  be  immunised  not  only  by 
living  cholera  vibrios,  but  also  by  the  use  of 
cultures  which  have  been  killed  either  by 
heating  to  56°  C.  for  one  hour,  or  by  chloro- 
form vapour.  In  the  protective  inoculation  of 
man  the  employment  of  dead  cultures,  to  which 
0-5  per  cent  of  carbolic  acid  may  be  added  with- 
out impairing  their  activity,  is  obviously  of  great 
advantage. 

The  substances  which  are  called  into  action 
in  the  serum  of  the  immunised  animal  body 
were  termed  ^'■bacteriolytic"  or  specific  bac- 
tericidal "  substances  by  R.  Pfeiffer,  to  distin- 
guish them  from  the  bactericidal  alexins  of 
normal  serum,  for  the  action  of  the  former  is 
strictly  specific,  i.e.  directed  only  against  cholera 
vibrios.  This  immune  serum  has  no  antitoxic 
action  whatever  on  the  poisons  contained  in  the 
cholera  vibrios.  The  action  is  merely  an  anti- 
bacterial one  leading  to  destruction  of  living- 
cholera  vibrios,  whilst  it  is  always  possible,  by 
large  quantities  of  a  virulent  killed  cholera 
culture,  to  poison  an  animal  immune  to  cholera, 
as  already  mentioned. 

Cholera  immune  serum  can  act  even  in 
extreme  dilution.  The  degree  of  potency  is 
tested  by  mixing  a  given  quantity  of  serum 
with  five  to  ten  times  the  minimum  lethal  dose 
of  an  agar  culture  of  virulent  cholera  vibrios, 
and  injecting  the  mixture  into  the  peritoneum 
of  guinea-pigs.  Pfeiffer's  standard  is  the  smallest 
quantity  of  serum  which  in  one  hour  and  within 
the  peritoneal  cavity  will  dissolve  that  quantity 
of  vibrios,  the  weight  of  the  guinea-pig  employed 
averaging  250  grammes.  It  is  now  definitely 
ascertained  that  as  regards  the  bacteriolytic 
substances  of  the  immune  serum  we  have,  as  a 
matter  of  fact,  to  deal  with  two  different  sub- 
stances, the  joint  action  of  which  leads  to  the 
dissolution  of  cholera  vibrios.  Such  a  result 
may  be  seen  not  only  in  the  peritoneum  of 
guinea-pigs,  but  also  outside  the  body  in  re- 
agent glass  or  hanging  drop,  if  we  employ 
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absolutely  fresh  immune  serum,  or,  to  one  no 
longer  so,  add  a  drop  of  fresh  normal  serum 
(Bordet).  PfeifFer  showed  that  even  on  the 
introduction  of  old  and  hence  apparently 
inactive  serum,  or  of  immune  serum  which 
had  been  heated  to  60°-65°  C,  into  the  peri- 
toneum of  a  normal  animal,  vibrios  are  dissolved 
there.  This  was  formerly  regarded  as  due  to 
a  sort  of  "  regeneration "  of  the  true  specific 
anti- substance  which  is  preserved  in  spite  of 
heating  to  65°  C,  but  we  now  know  that  the 
phenomenon  is  due  to  the  presence  of  the 
normal  alexins  and  to  a  combined  action.  By 
the  action  of  the  specific  anti -substances,  re- 
tained after  heating  to  65°  C,  the  cholera 
vibrios  become  predisposed  to  the  solvent  action 
of  the  alexins.  The  French,  therefore,  often 
designate  this  anti -substance  as  "substance 
sensibilitrice  "  {v.  p.  370). 

The  formation  of  these  specific  anti-substances 
in  the  animal  body  has  hitherto  been  shown  to 
occur  chiefly  in  the  spleen,  bone-marrow,  and 
lymphatic  glands  (Pfeiffer,  Marx,  Wassermann). 

After  these  discoveries  had  proved  the  pos- 
sibility of  conferring  to  men  and  animals 
definite  protection  against  cholera,  HafFkine 
in  India  carried  out  similar  protective  inocula- 
tions with  cholera  vibrios  in  more  than  40,000 
persons. 

Emulsions  of  agar  cultures  of  living  cholera 
vibrios  are  injected  subcutaneously.  His  first 
vaccine  is  yVth  of  an  agar  culture  of  dead  vibrios, 
or  of  vibrios  which  have  been  attenuated  by 
cultivating  a  series  of  agar  subcultures  at  39° 
C.  The  second  vaccine,  of  an  agar  culture 
of  vibrios  rendered  virulent  by  passage,  is 
afterwards  injected.  A  few  hours  after  the 
injections  the  temperature  usually  rises  l°-2° 
C,  but  returns  to  normal  in  twenty-four  hours. 
Such  a  reaction  with  local  pain  and  swelling, 
with  rigor,  depression,  and  anorexia,  is,  however, 
not  an  effect  peculiar  to  cholera  vibrios,  but 
follows  upon  the  subcutaneous  injection  of  all 
bacterial  emulsions,  and  even  of  innocuous  and 
killed  bacteria  (Buchner,  1890).  Kolle  then 
demonstrated  that  one  injection  of  a  dead 
cholera  culture — 2  mg.  fresh  agar  culture  sus- 
pended in  1  cc.  of  bouillon — causes  the  same 
effect  as  repeated  inoculations,  and  that  the 
bacteriolytic  power  of  the  serum  beginning  to 
rise  after  the  fifth  day  reaches  its  height  on 
the  twentieth.  Protection  due  to  preventive 
inoculation  may  therefore  be  looked  for  after 
the  fifth  day,  an  expectation  which  harmonises 
with  actual  results  so  far. 

The  results  of  preventive  inoculations  are  on 
the  whole  favourable,  even  though,  owing  to 
the  existing  difficulties,  exact  statistical  proof 
of  the  total  morbidity  and  mortality  of  inocu- 
lated and  non- inoculated  be  not  forthcoming. 
Yet  there  are  many  observations  indicating  its 
value.  In  Calcutta  in  1894,  a  record  was  made 
of  every  case  of  cholera  occurring  in  thirty-six 
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houses  with  a  total  of  521  inhabitants  :  181 
had  been  inoculated  before  the  outbreak  of  the 
epidemic,  some  a  considerable  time  previously, 
and  of  these  4  (2 '2  per  cent)  were  attacked  and 
died  of  cholera ;  340  had  not  been  inoculated, 
and  39  of  them  (11 -6  per  cent)  died.  In  one  of 
these  houses  there  were  18  inhabitants;  of  the 
7  uninoculated  persons  4  were  attacked  and  3 
died,  and  not  one  of  the  1 1  inoculated  individuals 
was  attacked.  During  the  cholera  epidemic  of 
"  The  Gya  Jail "  inoculation  was  only  com- 
menced after  the  beginning  of  the  outbreak. 
In  287  uninoculated  persons  the  final  mortality 
was  4'9  per  cent,  being  2-4  per  cent  among  the 
inoculated.  We  must  assume  that  these  pro- 
tective inoculations,  to  a  certain  if  not  a  great 
extent,  do  not  act  by  an  accumulation  of  specific 
anti-cholera  substances  in  the  body,  but  by  an 
increase  of  natural  general  resistance.  That 
this  assumption  is  correct  is  also  indicated  by 
Haffkine's  observations,  namely,  that  protection 
does  not  last  long,  and  has  at  any  rate  com- 
pletely vanished  after  fifteen  months. 

A  very  effective  anti-cholera  serum  can  be 
obtained  from  animals — guinea-pigs,  rabbits, 
and  goats — by  treatment  with  dead  cholera 
vibrios.  It  is  indeed  of  no  value  in  the  treat- 
ment of  cholera,  but  is  so  for  the  differential 
diagnosis  of  cholera  vibrios  from  other  closely 
related  forms.  Goats  yield  a  particularly  potent 
serum,  but  rabbits  are  most  suitable,  for  even 
on  the  fifth  day  after  a  single  injection  of  about 
three  agar  cultures,  previously  killed  at  60°  C., 
they  yield  a  serum  which  even  in  solution  of 
1-200  is  suitable  for  diagnostic  purposes.  The 
diagnosis  of  cholera  vibrios  by  means  of  such 
a  cholera  immune  serum  is  made  either  by 
observing  Pfeiffer's  phenomenon,  i.e.  the  rapid 
dissolution  of  vibrios  introduced  with  immune 
serum  into  the  peritoneum  of  a  healthy  animal, 
or  more  simply  by  the  specific  agglutination 
discovered  by  Gruber  and  Durham. 

The  phenomenon  of  agglutination  consists  in 
the  fact  that  cholera  vibrios  brought  into  con- 
tact with  cholera  immune  serum  in  a  test-tube 
lose  their  active  motility,  and,  adhering  to  one 
another,  collect  into  little  clumps.  The  clumps 
soon  become  larger,  and  form  first  small  and 
then  larger  flakes,  which  are  deposited  as  a  sort 
of  sediment  at  the  bottom  of  the  fluid,  which 
now  becomes  clear.  Other  observers  had  pre- 
viously seen  similar  phenomena,  but  had  not 
recognised  their  diagnostic  significance.  Gruber 
and  Durham  were  the  first  to  describe  agglutina- 
tion accurately,  and  to  regard  it  as  a  fundamental 
action  of  specific  bacteriolytic  immune  serum, 
and  their  statements  were  immediately  after- 
wards coiifirmed  and  amplified  by  the  writings 
of  R.  Pfeiff'er  and  Colle,  and  Pfeiffer  and 
Vagedes. 

Agglutination  is  not  only  seen  with  cholera 
vibrios.  If  animals  have  been  treated  with 
certain  forms  of  vibrios,  typhoid  bacilli,  B.  coli 
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or  B.  pyocyaneus,  their  blood -serum  even  in 
very  small  quantities  will,  according  to  Gruber 
and  Durham,  respectively  agglutinate  these  dif- 
ferent bacteria  in  suspension.  The  phenomenon 
can  either  be  observed  macroscopically  in  tubes 
or  microscopically  in  hanging  drops,  the  latter 
being  the  finer  method  of  the  two.  In  Gruber's 
reaction,  in  short,  the  different  bacteria  are 
thrown  down  by  their  respective  specific  im- 
mune serum.  Yet,  according  to  Gruber,  the 
reaction  is  not  an  absolutely  specific  one,  since 
powerful  cholera  immune  serum,  for  example, 
can  also  agglutinate  other  allied  forms  of 
vibrios.  Yet  an  immune  serum  always  acts 
most  effectively  {i.e.  is  still  potent  when  greatly 
diluted)  on  its  respective  specific  bacterium.  It 
is  still  doubtful  whether  the  agglutinins — those 
substances  of  the  immune  serum  which  cause 
surface  adhesion  of  bacteria — are  identical  with 
the  true  specific  anti-substances  of  the  immune 
serum,  or  whether  both  substances  exist  inde- 
pendently in  the  serum.  The  agglutinins,  at 
any  rate,  as  compared  with  the  alexins,  exhibit 
the  same  resistance  to  a  temperature  of  60°  to 
65"  C,  to  putrefaction  and  to  the  influence  of 
light  as  the  true  specific  anti-substances,  and 
therefore  closely  resemble  the  latter.  Cases, 
however,  have  been  observed  where  the  serum 
possessed  distinct  power  of  agglutination,  yet  no 
specific  protective  power. 

A  point  of  importance  is  that  the  agglutinins 
disappear,  or  are  used  up  during  the  reaction 
(Gruber),  just  as  occurs  if  bacteria  are  cul- 
tivated in  their  specific  agglutinating  serum 
(PfeifFer).  In  both  cases  the  agglutinins  are 
directly  absorbed  by  the  specific  bacteria,  as 
has  been  lately  proved  by  the  fact  that  the 
absorbed  agglutiuins  can  be  redissolved  from 
the  bacteria  by  dilute  alkalies,  and  separated 
by  centrifuging  (M.  Hahn  and  TrommsdorfF). 
The  agglutinin  solution  thus  obtained  can  again 
agglutinate  specific  bacteria  added  to  it. 

{b)  Typhoid. — The  immunisation  of  animals 
against  typhoid  bacilli  is  performed  in  the  same 
way  as  against  cholera  vibrios  (R.  PfeifFer). 
Agar  cultures  of  typhoid  bacilli,  one  day  old, 
are  suspended  in  bouillon,  are  killed  by  heating 
at  65°  for  one  hour,  and  are  once  or  repeatedly 
injected.  The  serum  of  the  animal  thus  treated 
then  exhibits  a  specific  bactericidal  action  on 
typlioid  bacilli,  i.e.  if  living  typhoid  bacilli  are 
injected  together  with  this  immune  serum  into 
the  peritoneum  of  a  normal  guinea-pig  they  are 
rapidly  destroyed,  whilst  without  the  immune 
serum  the  same  bacteria  would  multiply  and 
cause  the  death  of  the  animal.  Such  an  experi- 
ment is  still  successful  if  the  specific  immune 
serum  has  been  heated  to  60°- 65°.  The  true 
active  anti-substance  is  therefore  preserved  in 
the  typhoid  immune  serum,  even  at  the  above- 
mentioned  temperature,  and  the  normal  animal 
body  has  only  to  supply  the  requisite  alexin, 
whilst  the  specific  anti- substance  predisposes 


the  bacteria  to  the  influence  of  the  latter.  The 
conditions  are  therefore  analogous  to  those  of 
cholera. 

In  the  human  subject  a  certain  degree  of 
protection  can  be  conferred  against  typhoid  as 
against  cholera,  and  the  serum  then  gains  dis- 
tinct specifically  bactericidal  power.  A  single 
injection  of  2  mg.  of  a  dead  agar  culture  (i^^th 
of  a  culture),  to  which  0'5  per  cent  of  cai'bolic 
acid  has  been  added,  is  sufficient  for  an  adult. 
Injection  under  the  skin  of  the  back  is  followed 
by  transient  elevation  of  temperature  to  38"5°  C, 
headache,  and  depression ;  the  seat  of  injection 
and  the  neighbouring  lymphatic  glands  are  for 
a  few  days  very  tender  to  pressure.  The  blood, 
even  a  week  afterwards,  may  act  specifically  on 
typhoid  bacilli,  for  when  such  serum  even  in  a 
dilution  of  1-200  is  mixed  with  typhoid  bacilli 
and  injected  into  the  peritoneum  of  guinea-pigs 
the  bacilli  are  quickly  destroyed.  Such  serum, 
however,  does  not  always  agglutinate  in  vitro. 
It  is  not  yet  known  whether  such  inoculation 
affords  the  human  subject  protection  from 
typhoid  when  infection  has  occurred  in  the 
usual  manner  per  os.  Soldiers  on  their  arrival 
in  India  have  of  late  been  inoculated  for 
typhoid  by  Haffkine,  but  the  results  are  not  as 
yet  decisive. 

Treatment  of  animals,  guinea-pigs,  rabbits, 
and  goats  does  not  furnish  a  serum  as  active 
against  typhoid  bacilli  as  was  the  case  in 
cholera.  Yet  rabbits  after  a  single  injection  of 
three  killed  agar  cultures  usually  furnish  a 
serum  which  agglutinates  in  a  dilution  of  1-150. 
The  power  of  agglutinating  typhoid  bacilli  pos- 
sessed by  the  serum  of  animals  treated  with 
typhoid  bacilli,  or  of  persons  who  have  recovered 
from  typhoid,  is  of  great  importance  for  the 
diiferential  diagnosis  of  these  bacilli.  The 
phenomenon  is  the  same  as  in  the  case  of 
cholera  (Gruber  and  Durham).  The  reaction 
is,  however,  not  absolutely  specific,  for  typhoid 
immune  serum  agglutinates  not  only  true 
typhoid  bacilli,  biit  also  B.  coli  and  B.  enteritidis 
Gaertneri.  But  whilst  true  typhoid  bacilli  are 
agglutinated  by  a  powerful  typhoid  immime 
serum,  even  in  a  dilution  of  1-100  or  1-500,  a 
more  concentrated  serum — a  dilution  not  greater 
than  1-30  or  1-50 — is  always  necessary  to 
agglutinate  these  other  bacteria.  The  pheno- 
menon of  agglutination  acquired  great  practical 
importance  from  the  clinical  standpoint  by 
Widal's  discovery  that  typhoid  bacilli  are 
agglutinated  not  only  by  the  serum  of  persons 
who  have  recovered  from  typhoid,  but  also  as  a 
rule  by  that  of  typhoid  patients  in  the  first  few 
weeks  or  days  of  their  illness.  This  method  of 
diagnosis  ought  to  be  termed  the  Gruber-Widal 
reaction,  for  it  is  merely  the  clinical  application 
of  the  phenomenon  of  agglutination  first  dis- 
covered by  Gruber. 

The  Technique  of  the  Gruber  -  Widal  Reaction. 
— The  serum  of  the  suspected  typhoid  patient 
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is  mixed  with  typhoid  bacilli,  which  have  been 
grown  on  agar  and  are  suspended  in  bouillon. 
The  result  is  watched  at  37°  C.  either  in  a  tube 
or  hanging  drop.  The  blood  used  is  obtained 
by  puncturing  the  tip  of  the  finger  or  lobe  of 
the  ear,  is  drawn  into  a  sterile  pipette,  and  then 
blown  into  a  small  narrow  sterilised  tube,  which 
is  laid  horizontally  till  coagulation  begins  and 
then  placed  upright.  In  a  few  hours  sufficient 
serum  will  have  collected  at  the  bottom  of  the 
tube,  or  the  separation  may  be  hastened  by 
centrifuging.  The  serum  should  then  be  at 
once  diluted  with  50  parts  of  bouillon,  for 
normal  serum  in  a  concentration  greater  than 
this  will  sometimes  agglutinate.  The  serum  of 
typhoid  patients  will  iisually  agglutinate  when 
greatly  diluted  (up  to  1-5000),  but  a  marked 
agglutination  with  1-50  is  sufficient  for  diagnostic 
proof,  provided  that  it  occurs  at  about  20°  C, 
within  one  or  at  most  two  hours.  The  typhoid 
culture  employed  must  not  be  more  than  twenty- 
four  hours  old  and  of  moderate  virulence.  The 
reaction  is  chax'acterised  by  the  formation  of  first 
smaller  and  then  larger  clumps,  whilst  a  control 
test  with  the  same  typhoid  emulsion  does  not 
show  this  phenomenon  in  the  same  period  of  time. 

The  serum  of  typhoid  patients  sometimes  gives 
this  reaction  on  the  second  or  third  day,  but 
usually  only  later  and  sometimes  only  during 
convalescence.  The  agglutinative  power  may, 
however,  persist  for  a  long  time  after  recovery 
from  typhoid,  even  though  the  attack  be  mild, 
and  this  may  give  rise  to  errors  in  diagnosis. 
That  there  is  really  a  fresh  attack  of  typhoid  may 
be  proved  by  observing  on  repeated  quantitative 
determination  that  the  agglutinative  power  is 
increasing.  The  severity  of  an  attack  cannot  be 
deduced  from  the  intensity  of  the  agglutination. 
At  the  height  of  the  disease  the  agglutinative 
power  may  sometimes  be  reduced ;  and  in  a  mild 
attack  the  serum  may  sometimes  agglutinate 
very  markedly.  The  negative  result  of  one 
examination  does  not  exclude  the  possibility  of 
typhoid ;  examination  should  be  again  under- 
taken, as  it  is  often  only  in  the  later  stages  that 
the  serum  has  the  power  of  agglutinating. 

The  agglutinative  power  of  a  typhoid  serum 
is  usually  but  not  always  proportionate  to  its 
specific  bactericidal  action  on  typhoid  bacilli. 
Thus  the  serum  of  dogs  after  the  introduction 
of  typhoid  bacilli  by  the  mouth  may  agglutinate 
and  yet  have  no  specific  bactericidal  power,  which 
it  does,  however,  possess  if  the  typhoid  bacilli 
have  been  inoculated  into  the  peritoneum. 

(c)  Plague. — By  the  repeated  intra-venous 
or  intra-peritoneal  injection  of  plague  cultures 
killed  at  58°  a  serum  can  be  obtained  from 
rabbits.  Small  doses  of  this  serum  protect  other 
rabbits  against  virulent  plague  bacilli,  even  though 
used  twelve  hours  subsequent  to  infection  (Yersin, 
Calmette,  and  Borrel).  Yersin  based  his  method 
for  the  production  of  plague  serum  on  this  fact. 

In  view  of  the  fact  that  natural  recovery  from 


plague  confers  a  definite,  though  only  a  relative, 
immunity  to  plague,  Haff'kine  in  1897  tried 
direct  active  immunisation  of  man  by  means  of 
killed  plague  cultures.  The  method  consists  in 
the  subcutaneous  injection  of  bouillon  cultures 
of  plague  bacilli,  one  month  old,  killed  at  70°. 
For  an  adult  an  injection  of  2-3  cc.  is  made  into 
the  upper  arm  or  abdomen,  and  is  followed  by 
swelling  and  tenderness  at  the  seat  of  injection 
and  by  slight  fever.  This  injection  ought  to  be 
followed  by  a  stronger  dose  after  eight  or  ten 
days,  but  few  people  can  be  induced  to  submit 
to  a  second  inoculation.  During  the  plague 
epidemic  in  India  HafFkine's  inoculations  have 
been  performed  on  a  large  scale  and  with 
favourable  results.  When  plague  broke  out  in 
the  prison  of  Byculla  in  Bombay,  and  after 
fifteen  cases,  eight  of  them  fatal,  had  occurred 
between  23rd  and  30th  of  January,  HafFkine  on 
the  evening  of  the  30th  of  January  inoculated 
154  prisoners,  who  subjected  themselves  volun- 
tarily, giving  each  one  3  cc.  Up  till  the  6th  of 
February  there  were  only  two  cases  of  plague, 
neither  being  fatal,  among  these  154  persons 
situated  in  the  same  circumstances  and  living- 
together  with  177  non  -  inoculated.  Of  the 
latter,  14  were  attacked  and  6  died.  During 
the  plague  epidemic  of  1897  in  the  Portuguese 
town  of  Damaon,  it  is  recorded  that  among  62 
families  the  mortality  from  plague  was  8  per 
cent  in  250  inoculated  individuals,  and  29'8 
per  cent  in  124  non-inoculated.  In  inoculated 
persons,  moreover,  the  course  of  the  disease  is 
said  to  be  milder  and  the  buboes  suppurate  more 
rapidly.  Further  statistics  have  also  indicated 
the  remarkable  reduction  of  mortality  among 
the  inoculated,  and  active  immunisation  with 
killed  plague  bacilli  must  therefore  be  strongly 
recommended,  more  especially  for  the  protection 
of  physicians,  nurses,  persons  who  have  to  carry 
out  disinfection,  and  so  on. 

Immunity  by  this  method  is  only  obtained 
after  about  a  week,  as  has  been  definitely  proved 
by  animal  experiment,  but  it  then  lasts  for 
months.  According  to  the  researches  of  the 
German  Plague  Commission,  the  immunising 
substances  are  contained  in  the  cell  substances 
of  the  plague  bacilli,  and  not  merely  in  the 
filtrates.  The  use  of  bouillon  cultures  is  there- 
fore of  no  special  value,  and  it  is  better  to  use 
agar  cultures  which  have  been  suspended  in 
physiological  saline  solution,  and  then  killed  by 
being  heated  for  one  hour  at  65°  C.  Heating  to 
the  boiling-point  would  destroy  the  immunising 
substances  of  the  plague  bacilli  in  conti-adis- 
tinction  to  those  of  typhoid  and  cholera  bacteria. 
Before  using  this  emulsion  as  a  vaccine  it  is 
advisable  to  add  0-5  per  cent  of  carbolic  acid, 
which  does  not  impair  the  power  of  the  im- 
munising substances.  Larger  quantities  of 
plague  bacilli  can  be  injected  into  man  than 
typhoid  bacilli,  for  the  former  are  less  poisonous. 

Plague  immune  serum  obtained  by  the  treat- 
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ment  of  animals  with  killed  cultures  has  the 
power  of  agglutinating,  and  as  a  rule,  but  not 
invariably,  that  of  immunising. 

4.  Protective  Inoculation  with  Bacterial  Cell 
Stibstances. — In  different  instances,  for  example, 
cholera,  typhoid,  and  plague,  we  have  seen  that 
active  immunisation  may  be  effected  by  the 
killed  bacterial  cells,  whilst  the  associated  fil- 
trates are  inactive.  In  these  instances,  therefore, 
the  substances  conferring  immunity  must  be 
contained  in  the  bacterial  cells  themselves.  The 
bacterial  cell  substances,  which  are  mainly  of  a 
proteid  nature,  are  obtained — (a)  By  extraction 
with  boiling  water,  whereby  albumoses — so- 
called  bacterial  proteins — are  formed  (the  older 
tuberculin,  mallein) ;  (b)  or  without  induction 
of  chemical  change  by  purely  mechanical  pul- 
verisation of  the  bacterial  cells  (tuberculin  TR, 
bacterial  plasmin). 

(a)  Immunisation  ivith  Bacterial  Proteins — 
Tuberculin. — Koch's  tuberculin  is  obtained  by 
concentrating  at  the  boiling-point  cultures  of 
tubercle  bacilli  in  glycerine  bouillon.  The 
proteids  of  the  tubercle  bacillus  are  in  conse- 
quence partly  dissolved,  and  they  are  purified 
by  repeated  precipitation  with  60  per  cent 
alcohol.  The  active  principle,  therefore,  consists 
in  the  dissolved  proteins  of  the  tubercle  bacillus 
which  resemble  albumose.  Subcutaneously  their 
action  is  similar  to  that  of  other  bacterial  pro- 
teins, causing  hyperleucocytosis  which  in  man 
is  merely  local,  swelling,  redness,  tenderness, 
and  with  stronger  doses  fever,  as  previously 
mentioned.  But  as  even  a  very  minute  quantity 
of  tuberculin  is  sufficient  to  cause  a  reaction  in 
the  body,  we  assume  that  it  has  a  specific  action, 
as  well  as  the  general  action  of  a  bacterial 
protein  manifested  by  increase  of  natural  re- 
sistance to  bacteria.  Tuberculin  has  much  less 
effect  on  healthy  than  on  tuberculous  guinea- 
pigs.  The  former  can  stand  a  subcutaneous 
dose  of  1-2  cc,  whilst  the  latter  invariably 
succumb  to  0-5  cc.  Man  is  much  more  sus- 
ceptible ;  in  a  healthy  adult  even  0-2.5  cc.  causes 
great  rise  of  temperature,  severe  local  pain, 
general  depression,  and  so  on,  whilst  after 
O'Ol  cc.  the  symptoms  are  as  a  rule  only  trivial. 
This  dose  given  to  a  tubercular  patient,  however, 
usually  causes  severe  fever,  lasting  twelve  to 
eighteen  hours,  and  at  the  same  time  a  well- 
marked  local  reaction  in  tubercular  areas,  which 
is  specially  evident  in  tuberculosis  of  the  skin, 
lupus,  but  which  occurs  in  tuberculosis  of  the 
internal  organs  too.  A  few  hours  after  the 
administration  of  tuberculin  the  tubercular 
areas  commence  to  swell,  and  there  is  marked 
increase  of  blood-supply  within  them  and  in 
their  immediate  vicinity. 

In  consequence  of  the  great  difference  in  the 
susceptibility  of  tubercular  and  of  healthy 
people  to  tuberculin,  its  use  is  of  considerable 
importance  for  the  diagnosis  of  latent  tuber- 
culosis.    The     normal     temperature  having 


previously  been  accurately  ascertained,  an  adult 
i-eceives  a  first  injection  of  1  mg.  tuberculin,  a 
few  days  afterwards  5  mg.,  and  still  later  10  mg. 
The  corresponding  doses  for  children  under  10 
years  of  age  are  0-5,  1-0,  and  5-0  mg.  The 
temperature  must  be  taken  every  three  hours, 
and  an  elevation  of  0"5°  C.  above  the  normal 
temperature  of  the  individual  indicates  a  positive 
reaction.  This  diagnostic  procedure  ought  to 
be  employed  more  than  it  has  hitherto  been. 
If  the  reaction  be  doubtful  the  same  dose  is  to 
be  repeated,  or  a  larger  one  may  be  given.  No 
injection  should  ever  be  given  to  a  feverish 
patient.  Tuberculin  remains  unchanged  for  a 
long  time  because  it  contains  a  large  amount  of 
glycerine. 

In  veterinary  medicine  tuberculin  has  for 
years  been  in  general  use  as  a  diagnostic  agent, 
and  especially  for  the  diagnosis  of  tuberculosis 
in  cattle.  The  dose  for  a  cow  is  0"5  cc,  and  it 
is  only  a  greater  rise  of  temperature  than  1°  C. 
which  can  be  regarded  as  positive  proof  of 
tuberculosis.  There  will  be  few  errors  in 
diagnosis  if  the  diagnostic  inoculations  and  the 
post-mortem  examinations  of  the  animals  are 
accurately  and  carefully  made. 

Out  of  124  animals  which  had  previously 
reacted  to  tuberculin  Nocard  found  123  to  be 
tuberculous,  although  the  disease  was  often 
localised  and  obscure.  These  diagnostic  inocu- 
lations have  been  much  used  on  a  large  scale 
in  Denmark  and  France,  and  have  been  an 
excellent  means  of  weeding  out  tuberculous 
animals. 

R.  Koch  recommended  tuberculin  for  thera- 
peutic as  well  as  diagnostic  purposes ;  at  first 
it  was  taken  up  enthusiastically,  but  it  was 
afterwards  as  severely  discarded,  yet  the  con- 
demnation of  tuberculin  has  probably  been  too 
pronounced.  If  guinea-pigs  infected  with  tuber- 
culosis are  given  an  injection  of  dilute  tuberculin 
every  day,  or  every  second  day,  their  condition 
is  improved,  and  death  is  deferred  from  the 
ninth  to  the  nineteenth  week.  After  death 
animals  thus  treated  show  marked  pulmonary 
tuberculosis,  whilst  the  tuberculosis  of  the 
abdominal  organs  is  undergoing  cure.  Control 
animals  not  treated  with  tuberculin  soon  die 
from  tuberculosis  of  the  liver  and  spleen ;  pul- 
monary tuberculosis,  which  is  a  late  manifestation 
after  inoculation  with  tubercular  bacilli,  has  not 
had  time  to  develop  in  them.  This  favourable 
effect  of  tuberculin  is  not  due  to  a  direct  action 
on  the  tubercle  bacillus,  but  to  the  reaction — 
combined  with  hypersemia — of  the  tissues  which 
are  the  seat  of  tuberculosis.  We  liave  already 
indicated  that  tubercular  lesions  in  an  organ 
are  cured  by  a  permanent  increase  of  blood  in 
the  latter.  Hence  tuberculin  is  merely  a  means 
of  inducing  local  hyperiemia  of  tubercular  foci. 

In  spite  of  these  experimental  results  most 
physicians  have  had  an  unfavourable  experience 
of  tuberculin  as  a  curative  agent.    This  is  due 
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to  the  fact  that  puhnonary  tuberculosis  in  man, 
whenever  it  has  been  detected  in  consequence 
of  fever,  almost  always  represents  a  mixed 
infection  with  streptococci,  and  tuberculin 
treatment  is  unfavourable  in  the  case  of  a 
streptococcal  infection.  But  pure  tuberculosis 
(simple  tuberculosis)  is  similar  to  the  artificially 
induced  tuberculosis  of  guinea-pigs,  and  can  be 
decidedly  improved  and  not  infrequently  cured 
by  tuberculin.  Petruschky  has  lately  reported 
many  favourable  cures.  He  recommends  an 
intermittent  method  of  treatment,  i.e.  regular 
alternation  between  two  to  three  months'  use  of 
tuberculin  and  three  to  four  months'  pause. 
Alternation  is  necessary  because  tolerance  to 
tuberculin  is  induced,  and  it  therefore  ceases  to 
act.  To  effect  a  cure,  it  is  said  that  treat- 
ment must  on  an  average  be  continued  for  two 
years. 

Mallein. — According  to  Nocard  mallein  is 
obtained  by  heating,  by  concentration  to  yV^h 
of  its  previous  bulk,  and  by  filtration  of 
glycerine  bouillon  cultures  of  B.  mallei  one 
month  old.  Mallein  is  thus  prepared  in  the 
same  way  as  the  older  tuberculin,  and  it  too 
belongs  to  the  bacterial  proteins.  Opinions 
differ  as  to  its  value  in  diagnosis,  for  non- 
glandered  animals  sometimes  react  to  mallein. 
Nocard  considers  that  only  those  animals  which 
yield  a  distinct  reaction — a  greater  rise  of 
temperature  than  2°  —  in  combination  with 
definite  clinical  symptoms  are  to  be  regarded  as 
affected  with  glanders,  and  therefore  destroyed. 
The  action  of  mallein,  too,  is  not  an  absolutely 
specific  one,  for  other  bacterial  proteins  can 
cause  similar  although  weaker  effects. 

(6)  Immimisation  ivith  Bacterial  Cell  Sub- 
stances obtained  mechanically. — Tubercidin  TR. 
— R.  Koch's  more  recent  tuberculin  TR  (1897) 
is  obtained  from  virulent  cultures  of  B.  tuber- 
culosis by  drying  in  an  exsiccator,  by  fine 
mechanical  pulverisation  and  extraction  with 
distilled  water.  The  extract  is  divided,  by 
centrifuging,  into  an  upper  fluid  portion  and  a 
solid  sediment.  The  latter,  after  being  again 
dried,  pulverised,  and  extracted  with  water, 
constitutes  tuberculin  TR  in  which  glycerine 
induces  precipitation,  whereas  the  older  tuber- 
culin contains  much  glycerine. 

According  to  Koch,  tuberculin  TR  has  the 
definite  power  of  inducing  specific  immunity, 
which  is  said  to  be  developed  without  any 
reaction.  It  is  said  that  as  soon  as  in- 
susceptibility to  tuberculin  TR  is  gained  there 
is  also  immunity  to  the  older  tuberculin  and  to 
the  tubercle  bacillus.  Tuberculin  TR,  which, 
as  well  as  the  older  tuberculin,  is  prepared  at 
the  manufactories  at  Hdchst-a.-M.,  contains  10 
mg.  of  solid  substance  in  1  cc,  and  for  use  is 
diluted  with  physiological  saline  solution.  The 
first  dose  is  usually  0"002  tuberculin,  being 
equivalent    to   xotj^'^  solid  substance. 

Injections  are  then  given  every  second  day  in 


gradually  increasing  doses,  care  being  taken  to 
avoid  any  rise  of  temperature  greater  than  Q'b" 
C.  The  dose  is  gradually  increased  till  20  mg. 
is  given.  With  tuberculin  TR,  Koch  was  able 
to  immunise  animals,  or  to  cure  those  previously 
infected.  But  tuberculin  TR,  as  used  in 
medical  practice,  has  yielded  results  almost  as 
unsatisfactory  as  those  of  the  old  tuberculin, 
and  another  disadvantage  of  the  new  prepara- 
tion is  that  it  can  only  be  kept  for  a  short 
time. 

Bacterial  Plasmin. — Mechanical  pulverisation 
of  the  cells  of  the  lower  fungi,  as  a  mode  of 
obtaining  their  intra-cellular  substances,  had 
been  employed  by  E.  Buchner  in  the  Hygienic 
Institute  in  Munich  before  Koch's  publication 
on  the  tuberculin  TR.  It  is  this  method  which 
furnishes  the  main  proof  that  the  true 
fermentative  substance,  the  zymase,  is  contained 
in  a  soluble  form  in  the  cell  juice — plasmin — of 
beer-yeast  cells.  Pure  yeast  is  mixed  with 
infusorial  earth  and  quartz-sand,  thoroughly 
pulverised,  and  then  exposed  to  hydraulic 
pressure  of  300-500  atmospheres.  The  juice, 
which  contains  much  albumin,  is  filtered  and 
freed  of  all  living  cells,  and  it  inidergoes  true 
alcoholic  fermentation  on  sugar  being  added. 
We  must  assume  that  the  zymase  is  a  product 
of  and  is  contained  in  the  yeast  cells,  and  that 
the  fermentative  energy  of  the  yeast  depends 
upon  the  production  of  zymase. 

As  the  cell-juices  or  plasmins  of  the  lower 
fungi  can  be  obtained  by  this  method  in  an 
unchanged  and  active  form,  M.  Hahn,  at  the 
Hygienic  Institute,  Munich,  therefore  prepared 
the  plasmins  of  cholera,  typhoid,  tubercle,  and 
other  bacteria,  and  employed  them  for  im- 
munisation. A  single  injection  of  0-5  cc.  of 
"  cholera  plasmin "  appeared  well  adapted  for 
immunising  guinea-pigs  against  intra-peritoneal 
infection  with  ten  times  the  fatal  dose  of  living- 
virulent  cholera  vibrios,  and  the  immunity  lasts 
at  least  three  to  four  months  and  is  specific. 
The  action  of  "  typhoid  plasmin  "  is  analogous. 
The  sera  of  animals  treated  with  either  of  these 
plasmins  have  a  powerful  specific  agglutinative 
action.  "  Tuberculo-plasmin  "  after  filtration  is 
a  clear  pale  yellow  fluid  containing  nucleo- 
albumin,  and  it  will  keep  for  a  considerable 
time  after  the  addition  of  20  per  cent  of 
glycerine  and  5  per  cent  of  common  salt.  This 
preparation  has  been  used  with  favourable 
results  in  the  treatment  of  guinea-pigs  infected 
with  tuberculosis,  but  in  only  a  few  cases  has  it 
been  hitherto  employed  in  the  human  subject. 

5.  Immunisation  with  Toxic  Filtrates  of 
Bacterial  Cultures.  —  In  1886  Salmon  and 
Smith  showed  that  pigeons  can  be  rendered 
immune  to  hog-cholera  (hsemorrhagic  septic- 
femia)  by  treatment  with  filtrates  of  hog-cholera 
microbes.  Foa  and  Bonome,  Beumer  and 
Peiper,  and  lastly  Charrin  in  1887,  performed 
similar  experiments  in  the  diseases  of  rabbits 
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artificially  induced  by  proteus  and  B.  pyocyaneus, 
Koux  and  Chamberland  in  malignant  oedema, 
Roux  (1888)  in  black-quarter  {Charhon  sympto- 
matique),  C.  Frankel  in  diphtheria,  and  so  on. 

It  is  especially  in  the  latter  cases  that  we 
are  concerned  with  the  production  of  a  well- 
marked  specific  tolerance  of  poison.  The  nature 
of  this  tolerance  was  only  made  evident  after 
the  fundamental  facts  regarding  bacterial  toxins 
had  been  made  known  by  Roux  and  Yersin. 
They  showed  in  1886,  as  a  result  of  splendid 
research,  that  the  poison  of  the  diphtheria 
bacillus  possesses  special  properties,  and  more 
especially  extreme  susceptibility  to  heat — being- 
destroyed  at  65°  C. — and  again  the  capability 
of  being  carried  down  mechanically  by  chemical 
precipitates  (calcium  phosphate)  iu  the  filtered 
cultured  fluid,  properties  which  had  imtil  then 
been  recognised  mainly  in  the  digestive  enzymes. 
Brieger  and  C.  Frankel  confirmed  and  amplified 
these  facts,  and  showed  that  the  poisons  of 
diphtheria  and  tetanus  can  be  obtained  in  a 
moderately  pure  form  by  means  of  a  method  as 
simple  as  possible,  i.e.  from  filtered  cell-free 
cultures  by  simple  precipitation  with  absolute 
alcohol.  These  poisons  gave  the  reactions  of 
albuminous  substances,  and  were  therefore 
termed  "  toxalbumins."  But  as  Brieger  has 
since  said  that  they  are  not  albuminous,  it  will 
probably  be  best  to  term  them  specific  toxins, 
in  contradistinction  to  the  non-specific  toxins 
resembling  ptomaines,  e.g.  cadaverin,  putrescin, 
etc.  Specific  toxins  are  characterised  by  the 
fact  that  they  can  cause  in  an  animal  all  the 
symptoms  of  the  infection  in  question,  e.g. 
tetanus. 

In  regard  to  the  origin  of  toxalbumins, 
Brieger  and  C.  Frankel  believed  that  they  were 
split  off  from  the  proteids  of  the  nutrient 
medium  by  the  action  of  the  bacteria.  This  is 
not  so,  for  if  diphtheria  and  tetanus  bacilli  be 
successfully  cultivated  in  nutrient  fluids  con- 
taining no  proteid,  toxins  are  still  formed 
(Guinochet,  Buchner).  Hence  the  specific  toxins 
must  originate  directly  from  the  bacterial  cells ; 
they  are  products  of  the  specific  plasma  of  the 
bacteria,  and  are  excreted  during  the  life  of  the 
latter. 

Now  the  specific  toxins  are  to  be  regarded  as 
the  really  active  principle  in  the  production  of 
specific  immunity  to  poison,  although  we  have 
to  note  that  solutions  containing  the  poison 
alone  are  not  suitable  when  starting  immunisa- 
tion (Roux  and  Yersin),  and  again  that  fluid 
cultures  of  diphtheria  and  tetanus  which  have 
lost  their  poisonous  character  will  confer 
immunity.  These  phenomena  are  accounted  for 
by  the  presence  of  modified  toxins  —  which 
Ehrlich  calls  "toxones" — which  are  not  them- 
selves poisonous,  yet  bring  about  the  formation 
of  antitoxins.  When  an  animal  is  to  be 
immunised,  it  is  advisable,  the  true  poison 
being  too  dangerous,  to  make  a  start  with  its 


non-poisonous  modifications  which  are  contained 
along  with  modified  poisons  in  the  cultures. 

After  the  discovery  of  diphtheria  and  tetanus 
poisons  the  first  attempts  at  immunisation  were 
unsuccessful  as  the  animals  died  of  chronic 
poisoning.  Tolerance  to  poison  was  only  gained 
after  the  filtrates  had  been  weakened  by  heating 
to  60°  C.  (C.  Frankel)  or  after  the  addition  of 
certain  chemicals  (e.g.  iodine  terchloride, 
Behring),  and  the  toxins  thus  destroyed  whilst 
the  toxones  remained.  When  once  the  animals 
had  gained  a  certain  degree  of  tolerance  of 
poison,  poisonous  filtrates  could  then  be 
employed  in  order  to  render  the  tolerance 
greater  and  more  powerful. 

Apart  from  diphtheria  and  tetanus  attempts 
were  afterwards  made  to  isolate  a  soluble 
specific  cholera  toxin  from  cultures  of  cholera 
vibrios,  and  thereby  to  immunise  animals  to  this 
poison  (Behring  and  Ransom).  Specific  toxins 
were  similarly  isolated  from  typhoid  bacilli, 
pneumococcus,  plague  bacillus,  etc.,  but  they 
have  hitherto  been  of  little  practical  value. 

Direct  active  immunisation  to  poison  is  not 
generally  applicable  for  practical  purposes. 
This  is  partly  because  of  its  associated  difficulty 
and  danger,  and  still  more  so  because  in  the 
case  of  diphtheria  and  tetanus  we  must  confer 
rapid  protection,  and  immunisation  by  injection 
of  filtrates  is  but  a  very  gradual  process. 

The  great  significance  of  active  immunisation 
to  poison  by  the  use  of  toxic  filtrates  of  bacterial 
cultures  depends  entirely  on  the  discovery,  made 
by  Behring  and  Kitasato  in  1890,  of  the  anti- 
toxic value  of  the  serum  of  an  animal  immunised 
to  poison  (i.e.  to  diphtheria  and  tetanus  toxin). 
It  appeared  that  the  protection  from  poison 
obtained  by  specific  treatment  can  be  transferred 
by  the  serum  to  other  animals,  and  that  they 
too  are  then  immune  to  this  specific  poison 
(passive  immunisation). 

Just  as  immunity  to  toxic  bacterial  products 
can  be  induced,  so  can  immunity  to  vegetable 
toxalbumoses  be  obtained  by  the  use  of  these 
latter  substances.  By  feeding  with  ricin,  abrin, 
and  robin,  Ehrlich  induced,  even  in  the  most 
susceptible  animals,  a  high  degree  of  immunity 
to  these  poisons,  and  similarly  marked  immunity 
to  snake  venom  may  be  induced  in  various 
animals  (Calmette,  Physalix,  and  Bertrand). 

C.  Specific  Immunity  by  the  Transference 
OF  Blood-serum  of  actively  Immunised 
Animals — Passive  (Antitoxic)  Immunisation 
— Serum  Therapeutics.  —  The  most  rapid 
means  of  conferring  specific  immunity,  and 
especially  specific  immunity  to  poison,  is  based 
on  Behring's  discovery,  in  1890,  of  the  trans- 
ference of  blood-serum  of  specifically  immunised 
animals  to  other  animals  or  man.  It  was  iu 
diphtheria  that  Behring  first  proved  that  the 
blood  and  serum  of  animals  immunised  to 
diphtheria  is  capable  of  at  once  rendering  other 
animals  insusceptible  to  what  would  otherwise 
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be  a  fatal  dose  of  diphtheria  poison,  or,  as  he 
expressed  it,  "  of  destroying  diphtheria  poison." 

In  conjunction  with  Kitasato  he  afterwards 
proved  the  same  for  tetanus.  The  transference 
of  immune  serum  in  both  cases  first  confers 
protection  against  the  specific  poison,  and  thus 
indirectly  against  infection  with  the  living  virus, 
for  if  their  poisons  are  inactive  both  diphtheria 
and  tetanus  bacilli  are  overcome  and  destroyed 
by  the  natural  power  of  resistance  of  the  body. 
As  the  immunising  anti-substances  are  contained 
in  the  immune  serum  they  do  not  require  to  be 
formed  in  the  new  animal  body ;  in  passive 
immunisation,  therefore,  the  new  animal  body 
does  not  require  to  undergo  any  reaction,  for 
the  effect  is  immediately  induced.  But  another 
difference  from  active  immunisation  is  the  very 
short  duration  of  the  immunity  conferred  by 
transference  of  serum,  for  foreign  serum  does 
not  remain  long  in  the  body,  but  is  destroyed  or 
excreted  within  eight  to  fourteen  days.  As 
compared  with  active  immunity,  therefore, 
passive  immunity  is  only  a  transient  one. 

Passive  immunisation  has  been  performed  not 
only  in  diphtheria  and  tetanus,  but  in  a  series 
of  other  infective  processes,  and  has  to  some 
extent  yielded  results  of  practical  value.  Again, 
the  active  immunity  to  poison  conferred  by 
treatment  with  ricin,  abrin,  and  robin  can  be 
transferred  by  the  serum  to  other  animals 
(Ehrlich).  Ehrlich  has  also  shown  in  these  and 
other  instances  that  it  is  not  the  serum,  but  the 
milk,  which  may  be  the  vehicle  for  the  transfer- 
ence of  antitoxin,  and  that  immunity  may  thus 
be  transmitted  from  the  mother  to  the  offspring 
by  suckling  {vide  infra).  The  transference  of 
blood-serum  does  not  only  confer  protection  from 
subsequent  infection,  but,  provided  the  con- 
ditions are  otherwise  favourable,  it  also  induces 
a  cure  after  precedent  infection.  It  is  experi- 
mentally proved  that  the  resulting  effect  is 
essentially  the  same  whether  we  inject  a 
mixture  of  antitoxic  serum  and  toxin,  or  inject 
each  of  them  into  different  parts  of  the  body,  or 
lastly,  whether  we  inject  the  sei-um  twenty-four 
hours  before  the  toxin.  It  is  a  very  different 
matter,  however,  if  the  antitoxic  serum  be 
injected  subsequent  to  infection.  The  greater 
the  delay  in  the  introduction  of  the  serum  the 
more  unfavoui-able  is  the  prognosis,  the  greater 
is  the  quantity  of  serum  required,  and  the  more 
uncertain  is  the  result  {vide  infra). 

1.  Mode  of  obtaining  Antitoxic  Serum. — 
According  to  Behring  the  animals  which  are  to 
furnish  the  serum  (horses)  are  rapidly  and  safely 
immunised  (a)  by  using  unaltered  bouillon 
cultures  of  tetanus  bacilli — their  filtrates  are 
preferable  —  injecting  -^^^h  of  the  minimum 
fatal  dose  at  first  and  increasing  to  double  this 
dose  within  four  weeks  ;  (6)  or,  as  is  better,  by 
starting  the  treatment  with  larger  quantities  of 
cultures  rendered  less  poisonous  by  the  addition 
of  suitable  chemicals,  such  as  iodine  terchloride. 


Behring  gives  the  following  special  directions 
for  the  immunisation  of  horses :  200  cc.  of 
filtered  bouillon  culture  of  tetanus,  to  which 
0"5  per  cent  carbolic  acid  is  added  as  a 
preservative,  form  the  stock  material.  The 
toxic  value  of  this  culture  must  be  such  that 
0-75  cc.  suffices  to  kill  with  certainty  an  adult 
rabbit  in  three  or  four  days.  This  carbolised 
culture  is  divided  into  four  portions  :  (1)  20  cc. 
to  which  nothing  further  is  added  ;  (2)  40  cc.  to 
which  0"125  per  cent  iodine  terchloride  is  added  ; 
(3)  60  cc.  to  which  0'175  per  cent  iodine 
terchloride  is  added ;  (4)  80  cc.  to  which  0-25 
per  cent  iodine  terchloride  is  added.  At  the 
start  10  cc.  of  mixture  No.  4  is  subcutaneously 
injected  into  the  horse,  after  eight  days  20  cc, 
after  another  eight  days  20  cc.  again,  and  the 
remainder  three  days  later.  Mixtures  Nos.  3, 
2,  and  1  are  then  consecutively  employed, 
being  administered  gradually  and  at  suitable 
intervals. 

What  Behring  regards  as  essential  in  this 
method  is  not  the  mere  use  of  cultures  whose 
poison  has  been  weakened  by  adding  iodine 
terchloride  (Vaillard  uses  solid  iodine  for  the 
same  purpose),  but  the  subsequent  employment 
of  highly  virulent  cultures,  or  filtrates  the 
virulence  of  which  is  vinimpaired,  for  only  thus 
can  a  degree  of  immunity  sufficiently  high  to  be 
of  practical  value  be  conferred.  Cultures  with 
unimpaired  virulence  had  previously  been 
employed  by  Emmerich  and  Vaillard  for  the 
production  of  a  high  degree  of  immunity. 
Behring's  improved  method  is  founded  on  the 
knowledge  that  the  conferring  of  immunity  is 
"  not  a  sudden  event,  but  a  very  gradual 
process."  We  may  therefore  infer  "that  the 
degree  of  immunity  is  capable  of  imlimited 
increase." 

In  the  immunisation  of  the  horse,  even  though 
the  animal  has  been  long  under  treatment,  and 
has  already  been  highly  immunised,  each  fresh 
injection  of  tetanus  bouillon  gives  rise  to  a 
reaction  with  fever,  during  which  the  immunis- 
ing substances  hitherto  detectable  in  the  urine 
disappear,  and  the  urine  may  even  contain 
tetanus  poison  (Behring  and  Casper,  Brieger 
and  Ehrlich).  During  this  period  no  blood  is 
to  be  taken  from  the  animal  for  curative  pur- 
poses. The  former  immunising  value  is  not 
always  regained  until  the  eighth  or  tenth  day, 
but  it  then  undergoes  gradual  increase.  Behring 
regards  the  appearance  of  the  feverish  rise  of 
temperature  during  this  period  of  reaction  as  a 
very  favourable  symptom,  indicating  that  the 
poisons  are  being  rendered  innocuous  in  the 
body,  and  unless  there  be  fever  a  further  in- 
crease of  immunity  cannot  be  hoped  for.  The 
use  of  antipyretics  in  such  a  case  is  always  to 
be  avoided. 

Immunisation  against  diphtheria  is  also  best 
performed  by  the  use  of  bouillon  cidtures  of 
diphtheria  attenuated  by  the  addition  of  iodine 
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terchloride.  Diphtheria  cultures  several  months 
old  are  filtered  through  paper,  and  after  the 
addition  of  5  per  cent  of  carbolic  acid  they 
remain  in  contact  for  two  to  three  weeks 
with  varying  quantities  of  iodine  terchloride 
(0'05-0'4  per  cent).  Guinea-pigs,  sheep,  and 
horses  are  immimised  by  the  subcutaneous 
administration  of  such  cultures  in  gradually 
increasing  doses  (Behring  and  Wernicke).  Each 
dose  of  diphtheria  poison — treated  with  iodine 
terchloride — must  induce  a  local  and  general 
reaction.  If  the  reaction  be  insufficient  the 
immunising  effect  is  very  slight ;  if  the  reaction 
be  too  marked,  leading  to  emaciation,  immimisa- 
tion  is  usually  frustrated.  Hence,  in  the  pro- 
cess of  immunisation  there  is  much  care  and 
experience  required,  and  it  is  important  to  weigh 
the  animal  from  time  to  time,  as  a  permanent 
loss  of  weight  must  be  expressly  avoided.  Horses 
are  the  only  animals  employed  for  obtaining 
diphtheria  antitoxic  serum,  both  because  they 
stand  the  treatment  with  toxins  well,  and  be- 
cause they  are  well  suited  for  the  removal  of 
blood.  Blood  is  very  easily  obtained  fi-om  the 
jugular  vein,  and  can  always  be  obtained 
absolutely  pure.  The  venesection  wound  usually 
heals  so  well  that  blood  can  be  withdrawn  fifty 
to  a  hundred  times  from  the  jugular  vein  of  one 
horse.  From  the  blood  a  clear  serum  is  easily 
obtained,  which  when  injected  under  the  skin  is 
quickly  absorbed,  and  even  in  large  doses  is 
innocuous  to  man  and  animals.  The  diphtheria 
antitoxin  is  often  separated  from  the  serum  by 
precipitation  and  employed  as  a  dry  preparation, 
which  requires  to  be  dissolved  before  being  used. 
If  the  serum  is  to  be  maintained  in  a  fluid 
form,  however,  0-5  per  cent  of  carbolic  acid  or  a 
small  piece  of  camphor  (Roux)  is  usually  added. 

2.  Immunisation  Value. — For  the  correct  em- 
ployment of  immune  sera  for  prophylactic  and 
therapeutic  purposes  it  is,  firstly,  important  to 
know  that  there  is  a  definite  quantitative  re- 
lationship between  the  amount  of  antitoxin 
contained  in  serum  and  the  amount  of  poison 
which  the  former  is  able  to  neutralise.  The 
serum,  therefore,  can  only  bring  about  immuni- 
sation or  cure  according  to  the  amount  of  anti- 
toxic substance  it  contains.  But  in  dealing 
with  a  pre-existmg  disease  the  amoiuit  of  poison 
present  in  the  body  can  never  be  accurately 
ascertained.  A  supply  of  antitoxic  substance 
siifficient  for  the  most  unfavourable  case  must 
therefore  be  sought  for.  This  is  rendered 
possible  by  employing  a  serum  of  high  immunis- 
ing value,  which  contains  the  antitoxin  in  high 
concentration.  To  obtain  such  a  serum  the 
animal  furnishing  it  must  have  been  as  highly 
immunised  as  possible.  Behring  has  proved 
that  those  species  of  animals  which  are  originally 
very  susceptible  to  a  given  poison  furnish  a 
much  more  potent  serum  than,  with  the  same 
degree  of  immunity,  do  those  animals  which 
have  always  possessed  a  considerable  innate 


resistance  to  the  poison.  The  reason  for  this  is 
very  obvious.  It  is  not  the  natural  innate 
resistance  to  poison,  but  only  the  resistance 
which  is  artificially  induced  by  immunisation, 
which  can  be  transferred  by  means  of  the  serum. 
In  order,  therefore,  to  obtain  a  serum  with  a 
high  immunising  value  those  animal  species 
must  be  employed  which  are  naturally  very 
susceptible.  Such  is  the  case  in  the  horse  as 
regards  diphtheria  and  tetanus. 

The  activity  of  an  immune  serum,  therefore, 
does  not  altogether  depend  on  the  degree  of 
immunity  of  the  animal  from  which  it  was 
derived,  but  on  its  immunising  value.  For  the 
estimation  of  the  latter  {i.e.  for  the  standard- 
ising of  serum),  the  method  commonly  used  in 
Germany  till  quite  recently  was  the  one  elabor- 
ated by  Ehrlich,  Kossel,  and  Wassermann.  Ten 
times  the  minimum  lethal  dose  of  a  toxin  is 
mixed  in  varying  proportions  in  a  reagent  glass 
with  the  serum  which  is  to  be  examined,  the 
mixture  is  made  up  to  4  cc.  with  physiological 
saline  solution,  and  then  injected  into  guinea- 
pigs  of  250,  or  at  most  300  grammes  weight. 
This  method  yields  more  accurate  results  than 
the  former  method  of  injecting  toxin  and  serum 
into  different  parts  of  the  body.  It  is  important 
to  take  guinea-pigs  of  the  same  weight,  as  other- 
wise the  results  differ.  The  mixture  in  which, 
under  such  circumstances,  the  toxin  is  exactly 
neutralised — there  is  no  change  whateA'er  in- 
duced in  the  animal — is  used  in  estimating  the 
immunising  value.  Behring  and  Ehrlich  first 
prepared  a  normal  toxin.  This  is  the  term 
applied  to  a  toxin  solution  O'OI  cc.  of  which 
suffices  to  kill  a  guinea-pig  of  250  grammes 
weight  within  five  days.  Hence  normal  diph- 
theria toxin  (DTN^)  is  a  solution  1  cc.  of  which 
contains  the  minimum  lethal  dose  for  100 
guinea-pigs,  each  of  250  grammes  weight,  i.e. 
for  25,000  grammes  of  living  guinea-pig.  A 
normal  serum,  or  normal  diphtheria  antitoxin 
(DAN^),  is  a  serum  O'l  cc.  of  which  completely 
neutralises  the  lethal  action  of  1  cc.  of  normal 
diphtheria  toxin ;  1  cc.  of  this  normal  serum 
contains  one  immunisation  unit.  A  serum  O'OI 
cc.  of  which  suffices  to  neutralise  the  same 
amount  of  toxin  is  ten  times  normal  (DAN^"), 
and  if  O'OOl  is  sufficient  the  serum  is  one 
hundred  times  normal  (DAN'"") ;  1  cc.  of  this 
latter  serum,  therefore,  contains  one  hundred 
units.  Living  cultures  of  diphtheria  bacilli  nsed 
sometimes  to  be  employed  instead  of  toxin  solu- 
tion for  the  estimation  of  the  immunising  value 
of  a  serum,  but  such  a  method  is  inadvisable  as 
the  results  obtained  are  much  less  accurate. 

In  France  the  ordinary  mode  of  estimation  is 
as  follows  (Roux  and  Martin) : — The  amount  of 
serum  which  just  suffices  to  protect  a  giiinea- 
pig  from  ten  times  the  lethal  dose  of  toxin 
is  ascertained.  The  proportion  between  this 
amount  of  serum  and  the  body-weight  furnishes 
the  value  of  the  serum.     For  examjjle,   "  a 
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serum  whose  immunising  value  is  10,000" 
signifies  that  an  amount  of  serum  equal  in 
weight  to  xo^oo^^  of  the  weight  of  a  guinea- 
pig  suffices  to  protect  the  animal  completely 
against  ten  times  the  lethal  dose  of  toxin.  In 
the  French  method  the  body-weight  of  the 
animal  is  accordingly  taken  into  account,  and 
it  is  therefore  not  essential  to  use  guinea-pigs 
of  250  to  300  grammes  weight.  Madsen,  how- 
ever, comparing  the  two  methods,  found  that 
the  German  was  the  simpler  and  cheaper  one. 

Lai'ge  numbers  of  immunising  units  (600-1500) 
are  necessary  when  employing  the  curative 
serum  in  man.  After  diphtheria  curative  serum 
had  become  an  article  of  commerce,  it  was  found 
necessary  in  Germany  to  insist  on  a  minimum 
number  of  immunisation  units  in  order  to  pro- 
tect the  public  from  inferior  preparations.  The 
minimum  first  demanded  was  that  1  cc.  of 
diphtheria  curative  serum  should  contain  at 
least  100  units.  Since  20th  February  1895 
the  preparation  of  serum  has  been  under  State 
control,  under  which  the  serum  is  standardised, 
is  proved  to  be  free  of  deleterious  substances, 
and  the  correct  amount  of  antiseptic — carbolic 
acid — necessary  for  the  proper  preservation  of 
the  serum  is  added. 

Ehrlich,  the  head  of  this  serum-testing  estab- 
lishment, which  is  in  connection  with  the  K. 
preussischen  Institut  f  ur  experimentelle  Therapie 
at  Frankfurt-a.-M.,  has  lately  introduced  a  new 
and  still  more  exact  method  of  standardising 
serum.  Diphtheria  toxin  and  antitoxin  in 
soluble  form  being  somewhat  variable,  Ehrlich 
proceeds  from  an  antitoxin  dried  by  evapora- 
tion of  the  serum.  This  antitoxin  is  kept  at 
the  Frankfurt  Institute  in  specially-constructed 
vacuum  tubes,  which  each  contain  2  grammes 
■of  dry  antitoxin  of  1700  units.  Every  two  or 
three  months  one  of  these  tubes  is  cautiously 
opened  and  its  contents  dissolved  in  200  cc.  of 
a  fluid  consisting  of  10  per  cent  saline  solution 
and  glycerine.  A  serum  seventeen  times  normal 
is  thus  obtained,  and  when  diluted  seventeen 
times  1  cc.  contains  exactly  one  imit.  By  the 
aid  of  this  normal  antitoxin  a  normal  solution 
of  toxin  is  then  prepared  by  means  of  which 
again  a  given  serum  is  standardised.  It  is  by 
this  method  that  diphtheria  serum  is  now 
officially  tested.  The  durability  of  the  serum 
is  also  to  some  extent  guaranteed  by  the  fact 
that  as  each  serum  is  tested  a  number  of  bottles 
are  withheld,  and  their  activity  tested  from 
time  to  time,  and  if  it  be  found  to  diminish,  all 
the  bottles  containing  this  serum,  i.e.  having 
the  same  number  on  them,  which  are  still  on  the 
market  are  called  in. 

In  Germany  at  the  present  time  diphtheria 
curative  serum  is  prepared  in  four  different 
places,  but  it  has  to  conform  to  official  tests 
before  it  can  be  sold.  More  serum  is  prepared 
at  Hochst-a.-M.  than  anywhere  else,  and  four 
different  forms  are  made  at  Hochst. 


No.  0  contains  0*8  cc.  of  250  times  normal 
serum  =  200  immunising  units.  An  immunis- 
ing dose. 

No.  1  contains  2'4  cc.  of  250  times  normal 
serum  =600  units.  A  single  curative  dose  for 
cases  in  which  treatment  can  be  commenced  on 
the  first  appearance  of  symptoms. 

No.  2  contains  4  cc.  of  250  times  normal 
serum  =  1000  units.  A  double  curative  dose, 
sufficient  for  most  cases  of  diphtheria  when 
treatment  begins  not  later  than  the  commence- 
ment of  the  third  day. 

No.  3  contains  6  cc.  of  250  times  normal 
serum  =  1500  units.  A  triple  curative  dose  for 
very  severe  and  advanced  cases.  The  works  at 
Hochst  also  manufacture  a  serum  twice  as  strong 
as  the  preceding,  i.e.  500  times  normal.  It  too 
is  obtainable  in  four  forms,  which  have  each, 
therefore,  twice  as  many  units  as  the  preceding 
preparations. 

The  curative  serum  keeps  very  well,  as  a  rule, 
for  at  least  one  year,  if  it  be  kept  in  a  cool 
place  and  protected  from  light  and  frost.  Still 
more  durable  than  the  fluid  preparation  is  the 
dry  one  prepared  at  the  works  at  Hochst-a.-M. 
by  careful  evaporation,  and  which  is  placed  on 
the  market  under  State  control.  It  is  a  pure 
evaporated  serum  to  which  no  antiseptic  or 
other  substance  has  been  added.  The  prepara- 
tion is  in  the  form  of  fine  yellowish  scales  or  a 
yellowish-white  powder,  and  before  being  used 
must  be  dissolved  in  ten  parts  of  distilled  water, 
which  takes  some  time.  To  meet  official  require- 
ments 1  gramme  of  the  dry  preparation  must 
contain  at  least  5000  units. 

The  standardisation  of  tetanus  curative  serum 
is  essentially  the  same  as  in  the  case  of  diph- 
theria. Behring  (and  also  Knorr)  employed  a 
normal  tetanus  antitoxin  (Tet.  AN),  which  must 
again  be  standardised  by  means  of  a  tetanus 
toxin  the  nature  of  which  is  constant,  and  such 
a  toxin  can  only  be  obtained  by  the  addition  of 
ammonium  sulphate  and  the  drying  of  the  pre- 
cipitate so  obtained  (Buchner).  For  standardisa- 
tion in  the  Institut  f.  experimentelle  Therapie  at 
Frankfurt-a.-M.  there  is  now  used,  not  a  dry 
toxin,  but  a  ten  times  normal  serum,  which  has 
been  evaporated  to  dryness,  for  this  preparation 
remains  unchanged  for  years  if  attention  be  paid 
to  the  conditions  under  which  it  is  kept,  as 
above  described.  All  tetanus  serum  made  in 
Germany  is  subjected  to  official  tests,  as  is 
diphtheria  serum.  Tetanus  serimi  is  prepared 
in  Germany  at  the  works  at  Hdchst-a.-M.  ;  the 
serum  was  formerly  prepared  both  in  fluid  and 
solid  form,  but  now  only  in  the  former.  Each 
bottle  contains  25  cc.  of  ten  times  Tet.  AN, 
equal  to  250  antitoxic  units,  suited  for  treating 
men  and  animals  suffering  from  tetanus.  Tetanus 
serum,  which  is  protected  from  bacteria  by  the 
addition  of  0*25  per  cent  metakresol,  can  be  pre- 
served for  a  long  time,  at  least  one  year,  if  kept 
in  a  cool,  dark  place  and  preserved  from  frost. 
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The  firm  of  Merck  (Darmstadt)  in  addition 
supplies  Germany  with  Tizzoni's  tetanus  serum, 
which  is  a  dry  prejaaration.  Kdhler's  statistics 
show  that  it  acts  just  as  well  as  Behring's  pre- 
paration, provided  it  can  be  injected  early 
enough,  repeatedly  and  freely.  Before  use,  the 
dry  preparation  is  to  be  dissolved  in  ten  times 
the  quantity  of  sterile  fluid,  and  1  cc.  of  the 
solution  then  contains  80,000  immunisation  units, 
i.e.  is  able  to  completely  neutralise  80,000  toxic 
units.  Tizzoni's  toxic  unit  represents  the  mini- 
mum quantity  of  filtered  tetanus  bouillon  which 
can  kill  1  kilo,  living  weight  of  rabbit  in  five 
to  six  days. 

3.  The  Cause  of  the  Antagonism  of  Antitoxin 
to  Toxin.  —  Now  there  are  three  conceivable 
possibilities.  Behring  at  first  thought  that  there 
was  a  destruction  of  poison  by  means  of  the 
antitoxin.  But  if  this  were  the  case,  a  given 
quantity  of  antitoxin,  if  remaining  longer  in 
contact,  would  be  able  to  gradually  destroy 
more  toxin ;  a  mixture  of  antitoxin  and  toxin, 
which  had  at  first  a  toxic  action,  would  after  a 
time  have  a  neutral  action,  and  would  finally 
contain  surplus  antitoxin.  This,  however,  is 
not  the  case  (Roux  and  Vaillard,  Buchner).  It 
was  also  shown  that  a  mixture  of  tetanus  toxin 
and  antitoxin  which  is  almost  neutral  for  a 
mouse  can,  when  absolutely  the  same  dose  is 
injected,  cause  fatal  tetanus  in  the  gviinea-pig, 
which  is  about  eighteen  times  as  heavy  (Buchner). 
Hence  in  a  mixture  which  is  neutral  for  a  mouse 
the  poison  is  not  completely  destroyed. 

This  fact,  however,  harmonises  with  a  second 
theory  propounded  by  Roux,  according  to  which 
the  action  of  antitoxin  is  to  be  regarded  as  an 
indirect  one — the  antitoxin  acting  on  the  living- 
elements  of  the  organism  and  immunising  them 
to  the  toxin.  Roux  based  this  view  on  the  fact 
that  the  action  of  antitoxin  is  completely  different 
in  a  healthy  organism,  and  in  one  previously 
weakened,  a  fact  which  could  not  be  explained 
by  the  supposition  of  a  direct  destructive  action 
of  antitoxin  on  toxin.  In  support  of  Roux's 
theory  is  the  fact  that  antitoxic  action  is  not 
in  all  cases  strictly  specific.  For  example,  the 
blood-serum  of  animals  which  have  been  treated 
with  tetanus  toxin  is  antitoxic,  not  only  to  that 
toxin,  but  also  to  snake  venom.  The  blood- 
serum  of  rabbits  which  have  been  immunised 
against  rabies  is  not  protective  against  rabies, 
but  is  markedly  antitoxic  to  snake  venom  (Roux 
and  Calmette).  Similarly,  the  serum  of  animals 
immunised  against  snake  venom  is  also  antitoxic 
to  scorpion  poison  (Calmette,  Metschnikoff'),  and 
the  immiine  sera  obtained  by  means  of  ricin, 
abrin,  etc.,  yield  similar  results  (Ehrlich). 

In  spite  of  these  facts  this  second  theory, 
according  to  which  antitoxin  and  toxin  are 
physiological  antagonists,  cannot  be  regarded  as 
correct.  There  is  more  probably  a  direct  com- 
bination of  antitoxin  and  specific  toxin,  whereby 
the  action  of  the  latter  on  the  organism  is 


arrested,  as  was  first  shown  by  Ehrlich  and 
then  by  Knorr.  But  here  too  it  is  necessary 
to  determine  more  definitely  the  nature  of  this 
combination  which  Ehrlich  regards  as  a  simple 
chemical  one  like  that  between  acid  and  base. 
Recent  investigations  carried  out  by  Ehrlich 
with  ricin  and  antiricin,  by  H.  Kossel,  Camus 
and  Gley,  and  Kanthack,  prove  beyond  doubt 
that  antitoxin  and  toxin  directly  affect  and  com- 
bine with  each  other.  Possibly,  however,  there 
is  not  a  simple  chemical  combination,  but  a  sort 
of  absorptive  action,  such  as  we  see  in  connec- 
tion with  staining  agents.  This  latter  supposition 
is  as  a  matter  of  fact  by  no  means  improbable, 
for  it  is  only  thus  that  a  series  of  facts  ascertained 
by  A.  Knorr  can  be  explained.  There  is  no 
doubt  that  toxin  and  antitoxin  generally  com- 
bine in  proportionate  amounts,  so  that  if  one 
unit  of  toxin  be  neutralised  by  a  given  quantity 
of  antitoxin,  one  hundred  times  as  much  anti- 
toxin is  able  to  combine  with  one  hundred  units 
of  toxin.  Yet  there  are  deviations  from  this 
rule.  One  striking  fact  is  that  a  concentrated 
mixture  of  toxin  and  antitoxin  differs  from  a 
dilute  mixture  in  regard  to  neutralisation.  For 
instance,  Knorr,  using  the  same  toxin  and  anti- 
toxin in  each  case,  obtained  the  following 
results  : — 

Units  Units 
toxin.  antitoxin. 

250,000  +  260,000  =  0 

2,500  +      2,500  =  1  nT-i  n  ,  , 
25  +  25  =  I  ^^^^^ 

Again,  the  length  of  time  the  toxin  and  anti- 
toxin have  been  in  contact  before  being  injected 
is  of  importance  in  determining  their  combina- 
tion ;  for  example,  a  mixture  of  2500  units  toxin 
-f-  2500  units  antitoxin  immediately  after  being 
prepared  was  injected  into  an  animal,  and  death 
from  tetanus  occurred  three  and  a  half  days 
later.  The  same  mixture  if  kept  for  two  hours 
caused  only  slight  disease,  and  after  being  pre- 
served for  twenty-four  hours  it  became  inactive. 
Such  combinations  vary  very  greatly  according 
to  the  nature  of  the  poison  in  question.  The 
subject  has  only  become  comprehensible  since 
Ehrlich  showed  how  greatly  the  constitution  of 
various  preparations  of  one  and  the  same  poison 
may  differ,  according  to  the  amount  of  toxones, 
toxoids,  etc.,  they  contain,  i.e.  the  amount  of 
modified  toxins  which  are  non- poisonous,  and 
yet  which  combine  with  antitoxin.  These 
differences  in  the  various  toxic  preparations, 
therefore,  do  not  help  to  solve  the  prol)lem. 
Now,  if  there  were  merely  a  chemical  combina- 
tion of  toxin  and  antitoxin,  it  would  necessarily 
follow,  when  dealing  with  one  and  the  same 
solution  of  toxin  and  antitoxin,  that  the  degree 
of  concentration  woiild  be  of  little  importance. 
In  point  of  fact,  however,  this  is  not  so.  Knorr, 
for  example,  working  with  his  standard  toxin 
and  standard  antitoxin,  obtained  the  following 
results ; — 
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Units  Units 
toxin.  antitoxin. 

250,000  +  250,000  =  0 

+  225,000  =  Mild  disease. 

+  200,000  =•  Death  in  4  to  9  days. 

+  150,000  =  Death  in  2i  to  4  days. 

+  125,000  =  Death  in  1^  to  2^  days. 

+  100,000  =  Death  without  delay. 

Thus  in  the  fourth  experiment  100,000  units 
of  toxin  were  reckoned  as  being  in  excess.  Their 
})hysiological  action,  however,  ,is  vierely  equivalent 
to  that  of  1 5  units  of  free  toxin,  and  to  com- 
pensate the  toxic  effect  of  mixture  No.  4,  and 
to  render  it  neutral  again,  there  are  not  15 
units  of  antitoxin  but  100,000  units  required. 

The  inference  is  that  in  a  concentrated  sohi- 
tion  a  unit  of  antitoxin  may  sometimes  combine 
loosely  with  more  than  one  unit  of  toxin,  so  that 
the  latter's  toxic  action  is  greatly  diminished. 
This  too  is  the  real  cause  of  the  results  experi- 
mentally obtained  by  Buchner,  who,  as  already 
noted,  found  that  a  mixture  of  tetanus  antitoxin 
and  toxin  which  is  almost  neutral  for  a  mouse, 
can  produce  fatal  effects  in  guinea-pigs.  The 
loosely  combined  portion  of  the  toxin  has  an 
action  which  varies  in  degree  according  to  the 
specific  susceptibility  to  toxin  of  the  different 
animal  species.  The  exact  nature  of  the  com- 
bination between  antitoxin  and  toxin  is  still 
unknown,  but  the  fact  that  there  is  a  combina- 
tion cannot  be  doubted.  The  antagonistic  effect 
of  antitoxin  on  toxin  is  due  to  this  combination, 
which  is  therefore  one  of  the  most  important 
facts  in  the  realm  of  immunity. 

Another  no  less  important  question  is  that  of 
the  nature  and  origin  of  antitoxins.  Behring 
considers  them  to  be  products  of  the  animal 
body,  formed  in  consequence  of  the  feverish 
reaction  attending  injection  of  toxic  filtrates. 
This,  however,  is  not  invariably  so,  for,  accord- 
ing to  Metschnikoff,  the  crocodile  (Alligator 
Mississippiensis)  is  distinguished  from  all  other 
animals  by  the  rapidity  in  the  formation  of  anti- 
toxin, although  there  is  no  feverish  reaction. 
Twenty-four  hours  after  the  injection  of  tetanus 
toxin  and  six  days  after  the  introduction  of 
cholera  toxin  in  solution,  the  alligator's  blood 
becomes  antitoxic  to  these  poisons  to  which  it 
is  very  insusceptible.  Yet,  when  full-grown  alli- 
gators are  contrasted  with  young  crocodiles  and 
turtles,  it  is  remarkable  that  both  the  latter 
form  antitoxins  very  slowly  if  at  all,  and  are 
yet  very  insusceptible  to  tetanus  toxin,  and  can 
stand  enormous  doses  of  it. 

Ehrlich  has  recently  furnished,  by  means  of 
his  "side-chain  theory,"  a  definite  and  in  many 
respects  a  very  instructive  explanation.  Accord- 
ing to  this  theory  the  general  action  of  toxins 
is  as  follows  : — Each  molecule  of  toxin  possesses 
two  different  chemical  groups ;  one  is  "  hapto- 
phorous,"  and  by  means  of  this  the  toxin  becomes 
firmly  bound  to  any  cell  protoplasm  of  the 
organism  for  which  it  has  a  chemical  affinity, 
and  a  "toxophorous"  group  by  which  disturbance 


is  then  induced  in  the  protoplasm  in  question. 
The  toxin  does  not  become  bound  to  the  "func- 
tional centre  "  of  the  cell  protoplasm,  but  to  a 
side  chain  of  the  latter.  Hence  the  name  of 
the  theory.  If  the  action  of  the  toxophorous 
group  of  toxin  molecules  causes  disturbance  in 
the  cell  protoplasm,  and  if  certain  side-chains 
are  consequently  destroyed,  the  latter,  it  is  said, 
are  re-formed  by  the  regenerative  efforts  of  the 
organism.  If  this  process  be  of  considerable 
intensity,  there  may  be  excessive  production  of 
side-chains,  the  excess  is  transferred  to  the  blood, 
and  possessing,  as  already  mentioned,  a  chemical 
affinity  for  the  haptophorous  group  of  the  given 
specific  toxin,  acts  as  antitoxin.  This  ingenious 
theory  explains  in  a  relatively  simple  way  the 
remarkable  fact  that  the  organism  responds  to 
the  introduction  of  toxin  by  the  formation  of  a 
specific  antitoxin.  The  supposition  that  the 
action  of  toxin  in  the  body  is  dependent  on  the 
chemical  affinity  of  toxin  for  definite  cell  proto- 
plasm is  undoubtedly  correct.  The  theory,  how- 
ever, is  open  to  hostile  criticism  {vide  infra). 

Another  theory,  held  by  Buchner  and  Metsch- 
nikoff, is  that  antitoxins  represent  in  general 
non-poisonous  modifications  of  toxins,  which  are 
elaborated  by  certain  cellular  elements  of  the 
body  and  transferred  to  the  blood.  Space  forbids 
a  detailed  account  of  the  facts  on  which  this 
view  is  founded,  but  it  may  be  said  that  this 
view  harmonises  better  than  does  the  side-chain 
theory  with  recent  observations  which  indicate 
that  the  organism  reacts  with  the  formation  of 
antitoxin,  not  only  after  the  introduction  of 
bacterial  toxins,  but  that  it  reacts  similarly  on 
the  introduction  of  the  red  blood  corpuscles  of 
any  other  species  of  animal,  forming  a  specific 
anti-substance  which  passes  into  the  blood ;  the 
same  occurs  on  the  introduction  of  foreign  epi- 
thelium, leucocytes,  spermatozoa,  etc.  The 
elaboration  of  anti- substances  must  therefore 
be  regarded  as  a  universal  mode  of  reaction 
against  foreign  cells  and  their  products,  and 
not  merely  against  toxins. 

4.  Transference  of  Antitoxin  hy  Inheritance 
and  Suckling.  {Milk.) — Ehrlich  showed  that 
in  mice  rendered  tolerant  of  ricin  or  abrin  the 
immunity  is  transmitted  to  the  offspring  from 
the  mother,  but  not  from  the  father,  and  he 
found  that  this  tolerance  of  poison  is  only  in 
part  transferred  from  the  mother's  servim,  but 
is  mainly  due  to  a  subsequent  transference  of 
antitoxins  by  means  of  suckling.  He  proved 
this  fact  by  the  "  exchange  or  wet-nurse  experi- 
ment," in  which  the  newly-born  offspring  of  a 
highly- immunised  mouse  and  that  of  a  control 
mouse  were  respectively  suckled  by  the  different 
mothers.  The  offspring  of  the  highly-immunised 
mouse,  on  being  suckled  by  a  normal  control 
animal,  possessed  only  a  very  slight  degree  of 
immunity  after  twenty-one  days,  in  consequence 
of  the  excretion  of  the  antitoxins  originally  in- 
herited from  the  mother,  whilst  the  immunised 
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mother  was  able  to  transmit  the  antitoxin  by  her 
milk,  and  a  marked  and  progressive  immunity 
was  thus  conferred  to  the  offspring  of  the  con- 
trol animal.  The  transference  of  immunity  or 
tolerance  of  poison  to  the  offspring  by  means 
of  the  milk  was  subsequently  demonstrated  in 
tetanus  (Ehrlich),  and  it  was  shown  that  the 
subcutaneous  injection  of  the  milk  of  goats 
which  have  been  immunised  against  tetanus 
confers  protection  from  tetanus  (Brieger  and 
Ehrlich).  Antitoxin  has  been  successfully  pre- 
cipitated from  milk  and  prepared  in  a  dry 
concentrated  form.  The  antitoxins  contained 
in  milk  are  absorbed  from  the  intestinal  canal 
without  undergoing  change  mainly  because  of 
their  marked  stability.  Ehrlich  shows  that  the 
maternal  milk  may  also  be  serviceable  for  the 
transference  of  antitoxin  to  the  human  infant, 
and  indicates  that  it  is  possibly  owing  to  this 
fact  that  a  number  of  infectious  diseases 
(mumps,  scarlatina,  measles)  so  seldom  occur 
during  the  first  year  of  life. 

•5.  Employment  of  Immune  Sera  for  Imviun- 
isation  and  C\irative  Purposes.  {Prophylactic 
Employment  and  Serum  Therapeutics.) — Two 
forms  of  immune  serum  can  be  differentiated  : 
the  antitoxic  serum,  and  the  serum  the  action 
of  which  is  only  anti- bacterial  or  bactei'icidal. 
Results  of  real  value  have  hitherto  only  been 
obtained  with  antitoxic  serum,  but  brief  men- 
tion must  be  made  of  the  results  gained  by  the 
use  of  bactericidal  sera.  In  diphtheria  and 
tetanus  more  especially  it  has  long  since  been 
proved  experimentally  that  a  cure  may  be 
effected  by  antitoxic  servim  even  after  the 
disease  has  commenced  (Behring,  Kitasato, 
^\^ernicke,  Knorr),  the  explanation  of  the  cura- 
tive effect  being  the  above-mentioned  combina- 
tion of  antitoxin  and  toxin.  But  a  relatively 
large  amount  of  antitoxin  is  required  if  treatment 
is  to  be  successful,  and  the  longer  the  time 
elapsed  since  the  commencement  of  the  illness 
the  more  antitoxin  is  necessary.  In  the  late 
stages  of  the  disease  the  intoxication  is  so  great 
that  large  doses  of  antitoxin  are  ineffectual. 
Under  such  circumstances  an  antitoxin  of  the 
highest  possible  concentration  is  of  great  value, 
and  it  has  often  been  successfully  prepared  by 
precipitating  the  antitoxin  from  the  serum  and 
subsequently  making  a  concentrated  |  solution. 
Another  method  of  gaining  the  same  end  is  to 
freeze  and  then  thaw  the  serum,  thus  separating 
water  and  proteid,  a  process  which  may  be 
promoted  by  centrifugalisation. 

Dijjhtheria. — Antitoxic  diphtheria  serum  is 
but  seldom  used  for  immunisation.  The  usual 
dose  is  200  units,  and  if  danger  of  infection 
persists  the  inoculation  is  to  be  repeated  about 
fourteen  days  later,  because  of  the  rapid  excre- 
tion of  the  antitoxin  from  the  body.  The  use 
of  larger  doses  of  serum  is  not  so  suitable, 
because  the  more  concentrated  the  antitoxin  in 
the  blood  the  more  rapid  is  the  excretion.  It 


is  difficult  to  furnish  absolute  proof  of  the 
protection  man  derives  from  these  inoculations  ; 
to  do  so  would  require  many  statistics.  The 
results  gained  by  Lohr  and  Slawyk  in  the 
children's  clinic  at  the  Berlin  Charite  are  in- 
teresting. By  immunising  all  the  children, 
including  those  newly  admitted,  they  succeeded 
in  checking  the  spread  of  diphtheria  in  the 
clinic,  as  could  not  be  done  otherwise,  whilst 
mere  immunisation  of  those  children  in  beds 
adjoining  that  of  a  diphtheria  case  had  failed  to 
do  so.  The  imnuniising  dose  was  usually  200 
units,  which  was  borne  without  risk. 

The  therapeutic  application  of  diphtheria 
serum  is  based  on  the  experimental  studies  of 
Behring  and  Wernicke  (1892)  on  the  recovery 
of  guinea-pigs  after  subcutaneous  inoculation 
with  diphtheria  bacilli  in  such  doses  that  the 
animals  would  have  died  in  three  or  four  days 
had  they  not  been  treated.  If  treatment  were 
commenced  immediately  after  infection,  1|  to  2 
immunising  doses  were  required  to  effect  a  cure; 
eight  hours  after  infection,  3  immimising  doses  ; 
and  twenty -four  to  thirty -six  hours  after  in- 
fection, 8  immunising  doses  were  requisite. 
After  small  doses  of  diphtheria  bacilli,  when 
the  disease  in  the  guinea-pig  runs  a  slower 
course,  the  curative  action  can  also  be  recog- 
nised in  the  local  changes  at  the  seat  of  in- 
jection, for  the  serous  exudation  which  has 
been  formed  quickly  disappears.  If  infection 
has  occurred  some  considerable  time  previously, 
so  that  the  disease  is  already  advanced,  large 
doses  of  antitoxin  cannot  save  the  animal.  The 
disturbances,  which  are  already  in  existence  in 
the  various  cells  of  the  body,  can  no  longer  be 
influenced  by  the  antitoxin.  The  action  of 
diphtheria  serum  can  also  be  experimentally 
shown  in  the  case  of  a  true  superficial  diphtheria 
produced  by  inoculatioia  of  diphtheria  bacilli  on 
the  vagina,  trachea,  or  other  mucous  membranes 
of  animals.  The  false  membrane  so  formed 
becomes  detached  as  the  animal  recovers  (Roux 
and  Martin).  The  action  of  the  serum  is  only 
antitoxic,  not  anti-bacterial ;  but  as  the  diph- 
theria bacilli  do  not  spread  into  the  body  from 
the  seat  of  inoculation,  the  organism,  after  the 
use  of  curative  serum,  gains  time  to  gradually 
overcome  the  bacilli  by  means  of  its  natural 
protective  powers. 

For  use  in  medical  practice  the  rule  is  to 
inject  large  doses  as  soon  as  possible,  giving  at 
least  1000  units,  in  severe  and  urgent  cases 
1-500  to  3000  units,  or  even  more.  The  anti- 
toxin must  be  regarded  as  absolutely  innocuous ; 
any  by-effects,  such  as  skin  eruptions  or  pains 
in  the  limbs,  which  sometimes  occur,  are  due 
solely  to  the  serum,  normal  horse's  serum  being 
able  to  cause  similar  symptoms.  The  injections 
are  made  with  a  sterilised  syi'inge  luider  the 
skin  of  the  thigh,  or  between  the  shoulders, 
with  strict  attention  to  asepsis.  The  serum 
must  be  clear  or  somewhat  opalescent,  it  should 
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not  show  cloudiness.  Statistical  proof  of  the 
curative  action  of  the  serum  has  been  furnished 
from  all  sides ;  for  example,  Roux's  experience 
is  that  since  the  introduction  of  curative  serum 
the  mortality  has  fallen  from  50  per  cent  to  26 
per  cent.  The  decrease  of  mortality  according 
to  Heubner  is  from  44-3  to  21-1  per  cent, 
according  to  Baginsky  from  48-4  to  15-6, 
according  to  Ranke  from  57  to  18'8,  and 
according  to  Monti  from  34  to  22  per  cent. 
The  joint  inquiry  of  the  Deutsche  medicinische 
Wochenschrift  showed  that  in  5833  cases  treated 
with  serum  the  mortality  was  9*6  per  cent, 
whilst  it  was  14'7  per  cent  in  4479  cases  not 
treated  with  serum.  Statistics  also  prove  that 
the  sooner  treatment  is  begun  the  more  favour- 
able are  the  results.  The  following  are  the 
results  published  by  the  German  Imperial  Board 
of  Health,  the  investigations  dealing  with  204 
hospitals  in  Germany  for  the  period  from  April 
1895  till  March  1896  :— 

Total  number  of  cases       .  .  9581 

Total  mortality     .  .  .  15'5  per  cent 

Mortality  when  treated  on  1st  day     6  "6  ,, 
„  ,,      ,,  2nd  „  8-3 

„  „      ,,  3rd  ,,  12-9 

,,  4th  „  17-0 

„  „      ,,  5th  „  23-2 

„  after  5th  „  26-9 

Behring's  experience  is  that  those  cases  of 
diphtheria  in  which  treatment  with  a  single 
curative  dose  (600  uiaits)  is  begun  within  forty- 
eight  hours  of  the  commencement  of  the  disease 
will  have  a  mortality  of  less  than  5  per  cent. 

Many  doctors,  moreover,  maintain  that  the 
clinical  course  of  disease  is  favourably  influenced 
by  the  curative  serum.  There  are  those,  how- 
ever, who  hold  a  contrary  opinion,  which  is 
perhaps  due  to  the  fact  that  in  diphtheria  there 
is  often  a  mixed  infection  with  streptococci,  and 
that  the  latter  are  not  influenced  by  the  serum. 
But  the  majority  of  observations  indicate  that 
it  is  more  especially  in  laryngeal  diphtheria 
that  injections  of  serum  induce  the  most  favour- 
able effect,  the  signs  of  stenosis  usually  dis- 
appearing rapidly  after  the  injections.  It  cannot 
be  denied  that  post -diphtheritic  paralyses  are 
as  numerous  since  the  introduction  of  serum 
treatment,  or  that  they  have  become  more 
frequent  still ;  but  this  is  possibly  due  to  the 
fact  that  a  greater  number  of  severe  cases 
recover  now  than  formerly.  It  is  often  said  that 
curative  serum  causes  albuminuria.  Accoi'ding 
to  the  statistics  of  the  German  Imperial  Board 
of  Health,  two-thirds  of  the  cases  treated  with 
serum  had  no  albuminuria,  although  it  is  by  no 
means  of  rare  occurrence  in  diphtheria.  Un- 
pleasant by-effects,  such  as  skin  rashes  of  an 
urticarial  character,  joint  pains  and  swellings, 
can  doubtless  be  caused  by  the  diphtheria 
curative  serum.  The  cause  thereof  is  not  the 
antitoxin,  but  the  serum,  which  even  when 
normal  can  induce  such  conditions  in  persons 
predisposed  thereto.    Such  effects  are  in  no 


way  dangerous,  but  it  would  be  well  if  the  anti- 
toxin could  be  separated  from  the  constituents 
of  the  serum  and  prepared  in  a  pure  form. 

Tetanus. — The  prophylactic  use  of  serum  is 
of  greater  importance  in  tetanus  than  in  diph- 
theria. Immunisation  against  tetanus  was 
carried  out  by  Nocard  (1895-97)  in  2373  horses 
and  332  other  large  animals.  None  of  these 
succumbed,  whilst  during  a  similar  period  of 
time  and  under  the  same  conditions  there  had 
previously  been  191  cases  of  tetanus  in  horses 
and  68  cases  in  other  animals. 

Immunisation,  therefore,  for  which  small 
doses  costing  but  little  are  sufficient,  is  advis- 
able previous  to  any  operations  on  the  horse 
when  cleanliness  is  a  matter  of  difficulty,  and 
also  after  such  wounds  as  are  known  to  be  often 
followed  by  tetanus.  In  man,  too,  tetanus  serum 
as  a  prophylactic  agent  is  very  useful  after  severe 
contused  wounds  contaminated  with  soil,  dust, 
manure,  etc.  The  duration  of  the  immunity 
conferred  is  comparatively  short  except  when 
horses  are  inoculated  with  tetanus  serum  obtained 
from  horses. 

Behring  and  Knorr,  injecting  tetanus  toxin 
into  animals,  have  experimentally  investigated 
the  possibility  of  curing  tetanus  with  serum. 
If  only  the  minimum  lethal  dose  be  given  it 
may  be  possible  to  save  the  animal  by  the 
introduction  of  serum  even  a  considerable  time 
afterwards.  If,  however,  the  intoxication  be 
induced  by  a  larger  quantity  of  toxin — for 
example,  100  times  the  minimum  lethal  dose — 
the  amount  of  antitoxin  subsequently  required 
becomes  much  greater.  Even  a  quarter  of  an 
hour  after  the  injection  of  toxin  it  is  necessary, 
in  order  to  effect  a  cure,  to  use  100  times 
as  much  antitoxin  as  would  have  sufficed  to 
neutralise  the  same  quantity  of  toxin  had  they 
been  mixed  in  viti-o  prior  to  injection ;  and  very 
soon,  long  before  any  tetanic  symptoms  appear, 
it  becomes  impossible  to  save  the  animal.  It  is 
much  easier  to  cure  animals  after  they  have 
been  infected  with  tetanic  spores,  as  occurs  in 
natural  infection,  than  when  they  have  been 
poisoned  with  prepared  toxin  (Kitasato,  Knorr), 
and  such  experiments  prove  that  the  antitoxin 
may  really  effect  a  cure  even  though  symptoms 
of  the  disease  have  appeared.  The  difficulty  of 
curing  an  advanced  case  of  tetanus  by  means  of 
serum  is  probably  due  to  the  fact  that  the  toxin 
is  soon  absorbed  by  and  bound  to  the  tissues 
of  the  body,  and  the  neutralising  effect  of  the 
antitoxin  thus  inhibited.  It  has  been  shown  in 
rabbits  that  to  prevent  the  onset  of  tetanus  a 
dose  of  serum,  if  given  twenty-four  hours  after 
the  injection  of  toxin,  must  be  twenty -four 
times  as  great  as  that  which  suffices  when  given 
at  the  same  time  as  the  toxin  (Donitz).  This 
indicates  that  even  in  the  first  few  hours  the 
greater  part  of  the  toxin  has  combined  with  the 
tissues  of  the  body,  for  otherwise  subsequent 
neutralisation  in  the  blood  would  be  possible  by 
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means  of  the  antitoxin.  In  spite  of  this  com- 
bination a  sufficient  amount  of  serum  may  even 
yet  effect  a  cure,  hence  we  must  assume  that 
antitoxin  when  present  in  abundance  is  able  to 
withdraw  the  loosely  combined  toxin  from  the 
tissues,  or  to  neutralise  it  while  still  there. 

The  results  hitherto  gained  in  large  animals, 
and  especially  in  horses,  are  indeed  not  very 
favoui'able,  but  would  undoubtedly  be  better 
were  treatment  begun  sooner  and  larger  doses 
given.  In  man  the  difficulties  in  the  way  of 
successful  treatment  of  tetanus  with  serum  are 
still  greater,  and  there  is  no  statistical  proof 
that  the  results  have  improved  since  antitoxic 
serum  was  introduced.  This  is  obviously  due 
to  the  fact  that  by  the  time  the  first  tetanic 
symptoms  appear,  the  toxin  has  already  become 
combined  in  the  nervous  system,  and  that  the 
disturbances  there  can  no  longer  be  influenced 
by  the  antitoxin.  The  great  importance  of  the 
prophylactic  use  of  tetanus  serum  must  there- 
fore be  again  emphasised,  for  in  this  case  the 
antitoxin  present  in  the  body  may  be  con- 
fidently expected  to  neutralise  the  toxin  on  its 
first  appearance  in  the  blood,  and  before  it  has 
combined  with  the  tissue  elements.  The 
attempts  to  render  the  toxin  more  active  by 
means  of  intra-venous  injection,  or  by  direct  in- 
troduction beneath  the  dura  mater  (Roux),  have 
hitherto  not  yielded  results  of  practical  value. 

Plague. — Plague  serum  is  prepared  by  treating 
horses  with  increasing  doses  of  living  or  killed 
plague  cultures,  and  usually  by  means  of  intra- 
venous injections  (Yersin,  Roux,  WladimirofF). 
Each  injection  causes  fever  and  signs  of  a 
general  reaction.  A  serum  is  finally  obtained 
which  in  even  somewhat  small  doses  can  protect 
other  animals  against  infection  with  plague. 
At  the  Pasteur  Institute  in  Paris  the  serum  is 
standardised  by  estimating  the  smallest  dose 
which  can  protect  mice  against  infection  twenty- 
four  hours  subsequently  with  the  minimum 
lethal  dose  of  plague  bacilli.  Yersin  in  1897 
obtained  favourable  results  with  such  a  plague 
serum,  for  of  500  inoculated  individuals  in  a 
plague -stricken  district  only  5  sickened  and 
2  died.  In  2  of  these  5  cases  the  disease 
occurred  so  soon  after  the  inoculation  that 
infection  had  probably  already  occurred,  and 
they  should  not  be  counted.  The  symptoms  in 
the  other  3  cases  ensued  twelve  to  forty-two 
days  after  inoculation,  i.e.  probably  after  the 
protective  effect  had  expired,  for  we  may  con- 
clude from  animal  experiments  that  the  pro- 
tection conferred  only  lasts  ten  to  fourteen  days. 
The  experimental  researches  of  the  German 
Plague  Commission  on  the  immunising  value  of 
Yersin's  plague  serum  demonstrated  that  by 
means  of  10  cc.  monkeys  can  generally  be 
immunised  against  several  times  the  minimum 
lethal  dose.  There  is,  however,  a  form  of  grey 
monkey  which  has  a  special  susceptibility  to 
plague,  and  in  which  the  protective  action  of 


the  serum  is  of  no  avail,  and  it  therefore 
appears  doubtful  whether  effective  protection 
can  be  obtained  for  the  human  subject. 

The  above-mentioned  short  duration  of  the 
protection  conferred  by  plague  serum  is,  how- 
ever, a  practical  drawback,  which  does  not  exist 
in  the  active  immunisation  with  killed  plague 
cultures.  In  the  most  urgent  cases  a  combina- 
tion of  active  and  passive  immunisation — 
injecting  killed  cultures  and  plague  serum 
together — would  perhaps  be  advisable. 

On  the  therapeutic  application  of  plague 
serum,  reports  were  given  by  Yersin  from  India 
(1896  and  1897),  which,  however,  require  further 
confirmation.  The  German  Plague  Commission 
had  the  opportunity  in  Bombay  of  studying  the 
results  of  serum  treatment  in  a  series  of  26 
individuals,  whose  ages  varied  from  \\  to  60 
years.  They  were  all  recent  cases  of  simple 
bubonic  plague,  in  whom  the  prognosis  would 
in  any  case  have  been  favourable,  so  that 
although  the  mortality  in  these  cases  was  equal 
to  50  per  cent,  and  therefore  appears  more 
favourable  than  the  usual  average  mortality 
(80  per  cent)  from  plague,  it  is  no  proof  that 
the  serum  had  a  curative  effect. 

Both  the  German  and  the  Russian  Plague 
Commissions  investigated  the  curative  effect  of 
the  serum  in  animals.  In  one  breed  of  monkeys, 
which  are  not  very  susceptible  to  plague,  a  cure 
was  effected  by  means  of  10  cc.  of  serum  even 
six  and  twelve  hours  after  infection  with  a 
lethal  dose  of  plague  cultures.  If  the  admini- 
stration of  the  serum  were  further  delayed  the 
result  was  uncertain  or  negative.  The  results 
will  undoubtedly  be  better  if  a  more  potent 
plague  serum  can  be  prepared.  The  serum  is 
not,  or  only  to  a  slight  degree,  antitoxic ;  its 
action  is  mainly  a  specific  bactericidal  one,  just 
as  in  animals  treated  with  cholera  and  typhoid 
bactei-ia.  The  condition  in  plague  is  more  a 
bacterial  infection  than  an  intoxication,  as  is 
also  the  case  in  anthrax,  for  example.  Roux, 
however,  believes  that  the  antitoxic  action  of 
plague  serum  is  dependent  on  its  mode  of  pre- 
paration, and  that  the  serum  contains  most 
antitoxin  when  obtained  by  the  intravenous 
injection  of  living  plague  bacilli. 

Cholera. — In  cholera,  as  in  plague,  few  definite 
results  of  practical  value  have  been  obtained. 
It  is  indeed  easy  to  obtain  a  specific  bacteri- 
cidal serum  by  treating  animals  with  cholera 
vibrios.  But  the  value  of  such  sera  for  im- 
munisation appears  to  be  slight ;  large  doses 
would  have  to  be  used,  and  in  spite  of  them  the 
protection  would  be  of  short  duration.  Behring 
and  Ransom,  Roux  and  Taurelli  -  Salimbeni 
attempted  to  isolate  a  toxin  from  cholera  vibrios, 
and  to  obtain  an  antitoxic  cholera  serum  by 
treating  horses  with  this  toxin.  It  is  claimed 
that  this  serum  protects  not  merely  against 
cholera  intoxication,  but  also  against  the  living 
cholera  virus.    No  use  has  as  yet  been  made  of 
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this  serum  on  the  human  subject.  In  man, 
therefore,  active  immunisation  by  killed  cholera 
cultures  appears  as  yet  to  be  the  only  practical 
method  of  proved  value. 

The  therapeutic  value  of  cholera  serum  is 
naturally  still  more  doubtful,  especially  when 
the  rapid  course  of  the  disease  is  borne  in  mind. 
Attempts  to  treat  cholera  patients  with  the 
blood  serum  of  those  who  had  recovered  from 
the  disease  have  been  very  indecisive. 

Typhoid  Fever.  —  By  treatment  with  killed 
cultures  (R.  Pfeiffer),  a  serum  is  obtained  which 
is  specifically  bactericidal  in  a  moderate  degree, 
but  not  antitoxic,  and  therefore  unsuited  for 
therapeutic  purposes  in  man.  For  intoxication 
is  the  main  feature  in  typhoid,  and  an  antitoxic 
serum  would  therefore  be  required.  Pfeiff'er's 
results  have  been  corroborated  by  many  writers. 
Beumer  and  Peiper  obtained  a  serum  from  sheep 
by  a  method  essentially  the  same  as  Pfeiffer's, 
but  it  had  no  curative  action  in  typhoid.  Appar- 
ently good  results  were  obtained  by  Klemperer 
and  Levy,  who  got  the  serum  from  dogs,  but 
the  typhoid  cases  in  which  it  was  employed 
were  mild,  so  that  the  observations  are  not 
decisive. 

Pneumonia. — Attempts  to  obtain  an  immune 
serum  and  to  employ  it  in  pneumococcal  in- 
fection in  animals  were  formerly  made.  G.  and 
F.  Klemperer  were  the  first  to  employ  the  serum 
of  rabbits,  which  had  been  treated  with  pneu- 
mococci,  in  pneumonia  in  the  human  subject, 
having  previously  proved  that  such  serum  can 
effect  a  cure  in  pneumococcal  infection  in  rabbits. 
They  sought  to  prove  the  etiological  identity  of 
these  two  diseases  by  showing  that  the  serum 
of  persons  convalescing  from  pneumonia  can 
also  bring  about  recovery  from  pneumococcal 
infection  of  rabbits.  An  injection  of  4-6  cc.  of 
the  serum  appeared  to  influence  the  course  of 
pneumonias  favourably,  in  that  the  temperature 
often  fell  and  remained  down.  Observations 
were,  however,  only  made  on  six  cases,  so  that 
no  definite  opinion  can  be  given.  The  action 
of  the  serum  is  probably  bactericidal  and  not 
antitoxic  (Issaeff  and  Bonome). 

Streptococcal  Infections. — Behring,  Knorr,  and 
others  had  worked  at  immunisation  against 
streptococci,  but  without  definite  success.  In 
189-5  Marmoreck  claimed  to  have  obtained  an 
antistreptococcus  serum  from  rabbits,  and  after- 
wards from  horses.  Favourable  reports  as  to 
its  value  for  the  human  subject  were  soon 
published  in  France.  For  immunisation,  horses 
are  subcutaneously  inoculated  with  gradually 
increasing  doses  of  cultures  of  streptococci, 
which  are  highly  virulent  for  rabbits.  Each 
injection  is  given  only  after  the  complete  dis- 
appearance of  the  signs  of  reaction,  which  are 
very  intense.  The  serum  of  such  animals  is 
then  claimed  to  exert  a  protective  and  curative 
action  in  streptococcal  infections.  This  was 
experimentally  confirmed  by  Bordet,  but  others 


(Aronson,  Petruschky)  obtained  absolutely  nega- 
tive results.  The  apparently  favourable  results 
attained  with  this  serum  in  erysipelas  and 
puerperal  fever  are  too  scanty,  and  the  use  of 
the  serum  does  not  sufliciently  explain  the 
direct  change  induced  in  the  temperature,  etc. 

It  was  afterwards  asserted  by  Denys  and 
others  that  a  given  streptococcus  can  induce 
immunity  and  furnish  a  protective  serum  only 
against  streptococci  of  the  same  stock,  and  that 
a  number  of  streptococci  of  different  stocks  must 
therefore  be  simultaneously  made  use  of  when 
immunising.  But  it  was  also  shown  that 
streptococci  of  different  stocks  which  are  viru- 
lent only  for  animals  may  be  quite  unsuitable 
for  the  production  of  a  serum  which  is  to  be 
employed  in  man.  Hence  Tavel  for  the  im- 
munisation of  horses  only  employs  such  strepto- 
cocci as  have  been  obtained  directly  from  the 
human  subject.  There  is  but  little  known  of 
the  clinical  results  obtained  by  such  serum. 
But  on  the  whole  it  is  improbable  that  a  potent 
antistreptococcus  serum  will  be  obtained,  because 
the  serum  of  persons  who  have  recovered  from 
a  streptococcal  infection  has  no  power  of  im- 
munising against  the  same  streptococcus,  and 
again  because  streptococcal  infection  in  man 
confers  no  protection,  or  even  predisposes  to  a 
subsequent  attack,  as  in  erysipelas  of  the  face, 
for  example.  The  apparent  benefit  from  the 
use  of  such  serum  in  many  clinical  cases  is 
possibly  due  to  an  increase  of  natural  resist- 
ance induced  by  hyperleucocytosis. 

Staphylococcal  Infections.  —  Animals  can  be 
rendered  immune  to  staphylococci  by  giving 
them  increasing  injections  of  cultures  of  staphy- 
lococci. Viguerat  rendered  goats  highly  im- 
mune by  this  method,  and  then  used  their  serum 
for  therapeutic  purposes  in  staphylococcal  in- 
fections in  man.  But  the  results  recorded 
cannot  be  regarded  as  proof  of  a  curative  action. 
Subsequent  investigations  by  Petersen  have 
indeed  confirmed  the  fact  that  animals  can  be 
immunised  against  staphylococci,  but  the  value 
of  the  immune  sera  olQtainable  is  too  slight  to 
admit  of  the  serum  being  of  practical  value  for 
the  human  subject.  According  to  Petersen 
these  sera  are  anti-bacterial  and  not  antitoxic. 

Intoxication  with  Snake  Venom. — ^  According 
to  Calmette,  the  various  varieties  of  snakes 
have  different  venoms,  and  in  a  given  snake  the 
virulence  varies  according  to  the  length  of  time 
the  snake  has  fasted,  becoming  gradually  and 
steadily  greater.  Rabbits,  guinea-pigs,  donkeys, 
and  horses  can  gradually  be  rendered  immune 
to  what  is  otherwise  a  lethal  dose  of  venom  by 
treating  them  at  first  with  small  and  later  with 
increasing  doses  of  venom.  Their  serum  then 
possesses  antitoxic  and  curative  powers,  both  of 
which,  according  to  Calmette,  are  tested  on 
rabbits.  A  rabbit  is  first  given  2  cc.  of  serum, 
and  five  minutes  later  the  minimum  lethal  dose 
of  snake  venom  is  injected  intravenously.  With- 
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out  the  serum  the  animal  would  die  in  15  to  30 
minutes ;  if  the  serum  be  potent  the  animal 
remains  healthy.  To  test  the  curative  value, 
an  analogous  method  is  employed.  The  lethal 
dose  is  injected  into  a  vein  of  a  rabbit,  and  five 
minutes  later,  when  the  venom  is  commencing  to 
take  effect,  4  cc.  of  serum  are  given  intravenously. 
The  animal  should  then  recover  in  a  short  time. 
All  the  serum  prepared  by  Calmette  has  to  con- 
form to  these  two  tests. 

It  is  important  to  know  whether  the  venoms 
of  the  various  varieties  of  snakes  are  essentially 
identical.  Cunningham  differentiates  two  forms, 
i.e.  blood  poisons,  such  as  the  venom  of  cobra 
capella,  and  ne7've  2^oisons.  Calmette  holds  a 
contrary  opinion,  and  refers  to  the  fact  that  his 
serum  has  been  used  with  excellent  results  for 
the  bites  of  quite  a  number  of  different  snakes. 
His  serum  is  even  claimed  to  be  antitoxic  to 
scorpion  poison  (a  point  corroborated  by  Met- 
schnikoff),  although  the  latter  is  undoubtedly 
different  from  snake  venom. 

Owing  to  this  fact  and  to  others  previously 
mentioned,  we  may  conclude  that  the  antitoxic 
action  is  not  so  markedly  specific  in  the  case  of 
these  venoms  as  in  the  bacterial  poisons.  The 
former  also  differ  from  the  latter  in  being  more 
resistant  to  high  temperatures,  undergoing  no 
change  at  80"  to  90".  Calmette's  assertion, 
that  the  serum  of  an  animal  which  is  rendered 
highly  immune  to  a  given  snake  venom  also 
confers  protection  against  the  venoms  of  other 
varieties  of  snakes,  is  accordingly  by  no  means 
improbable. 

Calmette's  results  have  been  in  the  main  con- 
firmed by  Fraser,  who  succeeded  in  obtaining  a 
very  potent  anti-venom  serum  from  the  horse. 
According  to  Fraser,  200  to  300  cc.  are  required 
to  save  a  man  after  being  bitten.  The  serum 
has  hitherto  not  been  sufficiently  used  in  India 
to  permit  of  definite  conclusions  being  drawn. 
Fraser  states  that  the  bile  of  venomous  snakes 
may  also  be  antitoxic.  By  precipitating  with 
alcohol,  he  obtained  an  antitoxin  of  high  curative 
value,  which,  even  when  given  thirty  minutes 
after  a  lethal  dose  of  cobra  poison,  was  able  to 
save  the  animal,  the  proportionate  weight  of 
antitoxin  employed  to  body-weight  being  O'Ol- 
0-07  : 1000.  Calmette  regards  this  phenomenon 
as  not  being  due  to  the  action  of  an  antitoxin, 
but  considers  the  bile  substance  as  an  unusually 
active  stimulant,  yet  such  an  explanation  does 
not  diminish  the  practical  significance  of  the 
fact. 

In  every  form  of  snake  bite  Calmette  re- 
commends the  employment  not  only  of  antitoxin, 
but  also  of  chloride  of  lime  solution,  freshly 
prepared,  to  be  used  as  a  wash  and  also  sub- 
cutaneously  injected,  after  a  firm  ligature  has 
been  placed  round  the  limb ;  20  to  30  cc.  of 
antitoxic  serum  are  to  be  injected  under  the 
skin  of  the  abdomen. 

Tuberculosis. — Behring  has  striven  for  many 


years  to  obtain  an  antitoxic  serum  for  tuber- 
culosis. His  aim  was  to  first  prepare  a  potent 
toxin  from  tubercle  bacilli  and  then  to  immunise 
animals  therewith.  He  succeeded  in  preparing  a 
toxin  the  toxic  activity  of  which  is  considerably 
greater  than  that  of  Koch's  tuberculin.  Tuber- 
culous cattle  were  cured  by  gradually  increasing 
doses  of  Behring's  toxin,  and  simultaneously 
rendered  immune,  so  that  they  were  finally  able 
to  withstand  a  dose  of  toxin  lethal  to  healthy 
cattle.  But  the  serum  of  such  animals  possessed 
only  a  slight  protective  power  against  Koch's 
tuberculin.  In  regard  to  the  production  of  a 
tuberculosis  antitoxic  serum.  Ransom  hoped  to 
get  better  results  from  birds,  but  none  of  practical 
value  have  been  recorded. 

The  employment  of  birds  was  mainly  suggested 
by  the  fact  that  the  mere  use  of  the  serum  of 
horses  and  cattle,  not  only  of  those  which  have 
been  inoculated,  causes  fever  in  phthisical  patients, 
which  is  not  the  case  with  the  serum  of  most 
birds. 

At  an  earlier  date  Maragliano  stated  that  he 
had  obtained  an  antitoxic  serum  by  treating  the 
larger  animals,  and  horses  more  particularly, 
with  tuberculin  toxin.  The  simultaneous  in- 
jection of  tuberculin  and  this  serum  is  said  to 
cause  neither  local  nor  general  reaction.  This 
serum  has  been  much  used  by  Maragliano  and 
other  Italian  physicians,  but  there  is  no  definite 
proof  of  it  having  been  employed  with  success. 
It  is  on  the  whole  very  doubtful  whether  a  true 
antitoxic  serum  can  be  prepared  in  the  case  of 
tuberculosis,  for  in  this  disease  the  toxic  action 
is  not  very  pronounced,  and  the  experience  of 
most  men  is  that  recovery  does  not  confer 
immunity. 

Meat  Poisoning. — The  B.  botulinus  is  fre- 
quently an  etiological  factor,  and  its  toxins  are 
somewhat  analogous  to  those  of  diphtheria  and 
tetanus.  After  treating  animals  with  filtrates 
of  bouillon  cultures  of  B.  botulinus,  they  may 
furnish  an  antitoxic  serum  which  has  both  a 
prophylactic  and  curative  action  (Kempner). 

Sivine  Erysipelas.  —  Lorenz's  method  of  pro- 
tective inoculation  is  the  most  successful  and 
most  frequently  used  in  Germany.  It  is  based 
on  a  judicious  combination  of  active  and  passive 
immunisation.  The  possibility  of  immunising 
against  swine  erysipelas  by  either  method  had 
previously  been  pointed  out  by  Emmerich.  Yet 
passive  antitoxic  immunisation  alone  has  the 
disadvantage  of  conferring  a  protection  of  too 
short  duration,  whilst  simple  active  immunisation 
with  living  cultures  implies  the  risk  of  inducing 
serious  disease.  What  Lorenz  aimed  at  was, 
firstly,  to  render  the  animals  somewhat  immune 
by  injections  of  serum,  and  then  a  few  days 
later  to  inject  \-\  cc.  of  a  living  bouillon  culture. 
Protection  is  thus  conferred  and  lasts  for  about 
five  months.  If  this  be  not  considered  sufficient, 
another  injection  of  0'5-2  cc.  of  living  culture 
I  must  be  made  about  a  fortnight  later,  when  the 
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resulting  protection  lasts  for  about  one  year. 
Before  the  end  of  that  time  further  injections 
may  be  given  and  the  protection  indefinitely 
prolonged.  Lorenz  has  of  late  obtained  his 
serum  from  horses,  and  he  treats  it  so  that  it 
shall  keep. 

Of  4540  swine  immunised  by  this  procedure 
in  Germany  in  1896,  only  two  died,  and  that 
too  seven  months  after  treatment.  According 
to  Voges  and  Schtitz  this  procedure  is  best 
adapted  for  the  finer  breeds  of  swine,  whilst 
Pasteur's  method,  as  already  mentioned,  is  more 
suitable  for  the  ordinary  breeds. 

Cattle  Plague  (^Rinderpest).  —  The  investiga- 
tions of  R.  Koch,  Kolle,  and  Turner  show  that 
there  are  two  main  forms  of  protective  inocula- 
tion for  cattle  plague,  the  virus  of  which  is 
still  unknown.  The  one  method  is  the  use  of 
the  bile  of  animals  which  have  died  of  cattle 
plague.  The  injection  of  10  cc.  of  such  bile 
confers,  about  ten  days  later,  an  immunity  which 
last  for  several  weeks,  and  which  according  to 
Koch  and  Kolle  is  an  active  one,  the  bile  con- 
taining the  attenuated  virus.  Compulsory 
inoculation  with  bile  was  attended,  in  Basuto- 
land  for  example,  with  the  following  results : 
of  100,000  animals  70,000  remained  alive,  whilst 
all  the  uninoculated  herds  died.  Kohlstock 
modified  and  improved  this  method  ;  subsequent 
to  inoculation  with  bile  he  injects  1  cc.  of 
virulent  cattle  plague  blood. 

As  the  bile  of  3-7  oxen  is  required  for  the 
immunisation  of  100  cattle,  the  combined  use  of 
serum  and  cattle  plague  blood  is  as  a  rule  better 
than  the  "bile  method."  Cattle  which  have 
recovered  from  the  disease  are  given  increasing 
injections  of  cattle  plague  blood.  They  eventu- 
ally become  highly  immune,  and  furnish  a  very 
potent  serum  which  may  even  effect  a  cure  after 
the  disease  had  commenced.  15-40  cc.  of  such 
serum  are  injected  into  one  flank,  1  cc.  of 
virulent  cattle  plague  blood  being  injected  at 
the  same  time  into  the  other  flank  (simultaneous 
method).  The  results  appear  to  be  very  satis- 
factory;  of  9007  inoculated  animals  only  178 
(1  '4  per  cent)  died  of  cattle  plague,  and  more- 
over the  immunity  thus  obtained  lasts  for  some 
months.  This  latter  method  is  not  only  the  more 
effective,  but  also  the  cheaper  of  the  two,  since 
a  highly  immunised  animal  can  furnish  serum 
for  300  others.  Yet  the  "bile  method"  is  of 
service  when  a  herd  is  attacked  with  the  dis- 
ease, and  there  is  then  a  sufficient  supply  of 
the  vaccine. 

Conclusion. — The  latest  discoveries  in  con- 
nection with  immunity  are  characterised  by  the 
specific  hcBmolytic  actions  which  Bordet  was  the 
first  to  investigate  in  detail.  If  a  definite 
quantity  of  rabbit's  blood  be  introduced  into 
the  peritoneum  of  a  guinea-pig,  the  red  blood 
corpuscles  of  the  rabbit  are  somewhat  slowly 
dissolved  and  eventually  disappear  completely. 
If,  however,  the  same  animal  be  given  such 
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injections  repeatedly,  its  serum  requires  a  specific 
hcemolytic  action  on  the  rabbit's  red  blood  cor- 
puscles, so  that  they  are  much  more  rapidly 
destroyed  than  they  would  be  in  the  serum  of  a 
normal  guinea-pig.  But  the  increased  hsemolytic 
power  of  the  serum  has  reference  only  to  the  red 
blood  corpuscles  of  a  rabbit,  and  not  to  those  of 
any  other  animal.  The  condition  is  therefore 
analogous  to  the  specific  bactericidal  actions. 
In  a  similar  manner  the  serum  of  a  rabbit  may 
acquire  a  specific  htemolytic  action  on  the  red 
blood  corpuscles  of  the  ox  or  the  dog,  after 
being  treated  with  the  blood  of  the  ox  or  the 
dog  respectively.  The  same  rule  probably  holds 
good  for  the  red  blood  corpuscles  of  all  mammals 
in  relation  to  all  the  different  species  of  mammals 
{vide  infra). 

Analogous  conditions  have  been  demonstrated 
for  other  forms  of  animal  cells  (ciliated  epi- 
thelium, leucocytes,  spermatozoa)  by  v.  Dungem, 
Metschnikofi^,  and  others,  for  after  treating  an 
animal  with  such  cells  its  serum  acquires  a 
specific  destructive  power  on  similar  cells.  Such 
specific  treatment,  which  incites  the  elaboration 
of  specific  protective  substances  in  the  body,  can 
therefore  be  carried  out  in  an  indefinite  number 
of  instances. 

Bordet  proved  that  specific  hsemolytic  action 
is  similar  to  specific  bactericidal  action  in  being 
due  to  the  combined  action  of  two  different  sub- 
stances, on  the  one  hand  that  of  a  specific  anti- 
substance  which  is  preserved  at  65°  C,  and 
on  the  other  that  of  the  non-specific  alexin 
which  effects  the  dissolution  of  the  haemoglobin. 
The  process  in  detail  is  that  the  specific  anti- 
substance  is  attracted  and  bound  to  the  blood 
corpuscles  in  question  (Ehrlich  and  Morgenroth), 
which  thereby  become  predisposed  to  the  solvent 
influence  of  the  alexin.  The  analogy  to  the 
specific  bactericidal  action  is  therefore  complete  ; 
in  the  latter  instance  the  specific  anti-substance 
(agglutinin)  which  is  preserved  at  65°  C.  becomes 
bound  to  the  specific  bacteria  (Gruber,  Hahn, 
and  Trommsdorff'),  which  are  thereby  rendered 
susceptible  to  the  action  of  the  alexins. 

But  we  also  know  that  the  antitoxins — the 
specific  substances  of  tetanus,  diphtheria  and 
other  sera,  which  are  preserved  at  65°  C. — 
neutralise  the  specific  toxins  by  forming  a  sort 
of  loose  combination  with  them,  and  that  here 
at  any  rate  the  action  is  in  no  way  due  to  the 
alexins,  because  there  are  in  this  instance  no 
foreign  living  cells. 

In  consequence  of  all  this,  the  essence  in  all 
cases  of  specific  immunity  consists  in  the  fact 
that  the  organism  is  protected  by  the  formation 
of  a  specific  definite  anti-substance  or  antitoxin 
which  is  preserved  at  65°,  and  which  has  a  peculiar 
atti-action  for  any  foreign  invader  (toxin,  bacteria, 
red  blood  corpuscles,  etc.),  and  that  what  is 
thereby  effected  is  a  neutralisation  (of  poisons), 
or  an  alteration  permitting  the  pjrotective  action 
of  the  normal  alexins  to  be  displayed,  (in  the 
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specific  bactericidal,  specific  htemolytic  actions, 
etc.). 

The  condition  in  which  the  organism  because 
of  prolonged  administration  of  poison  becomes 
accustomed  to  it,  or  as  is  commonly  said  becomes 
immune,  is  not  in  every  case  due  to  the  forma- 
tion of  antitoxin.  According  to  recent  researches 
by  Edw.  Faust  the  increased  tolerance  of  morphia 
is  not  due  to  antitoxin  formation,  but  to  an 
increased  capability  of  the  body  of  destroying 
morphia.  True  irrwmnisation  ivith  the  formation 
of  antitoxin  is  only  possible  in  the  case  of  sub- 
stances ivithout  definite  chemical  constitution  (pro- 
teids  or  their  allies),  and  not  in  the  case  of  simpler 
molecules. 

Lastly,  we  have  once  more  to  note  that  the 
phenomena  of  immunity  are  in  j^rt  to  be  in- 
cluded in  the  realm  of  "  specific  immunity"  and 
in  part  in  that  of  "  natural  immunity  "  for  which 
we  have  employed  the  term  "  natural  resistance." 
"Specific  immunity  "and  "natural  resistance" 
are  in  theory  totally  distinct  conditions,  but  in 
jjractice  they  very  frequently,  almost  always, 
act  in  combination  in  one  and  the  same  indi- 
vidual in  warding  off  the  infective  agent.  An 
infective  process  cannot  be  correctly  understood 
without  taking  into  consideration  both  forms  of 
immunity  and  their  variations.  The  difference 
between  the  two  forms  of  immunity  is  best 
characterised  by  their  active  substances :  the 
alexins  of  natural  resistance  are  destroyed  at 
60°,  vary  according  to  the  animal  species  form- 
ing them,  and  are  not  attracted  to  the  toxins, 
bacteria,  etc.  The  antitoxins  and  anti- sub- 
stances of  specific  immunity  do  not  derive  their 
character  from  the  animal  species  forming  them, 
but  from  the  special  form  of  toxin,  bacteria,  etc., 
which  Avere  employed  in  treatment,  and  they 
are  specifically  attracted  to  the  toxins,  bacteria, 
etc.,  which  are  attacking  the  organism.  Every 
organism  possesses  a  certain  degree  of  natural 
resistance  at  the  moment  when  the  disease  com- 
mences, a  resistance  which,  because  of  the 
attempts  at  protection,  will  usually  increase 
during  the  disease,  but  which  may  decrease, 
whilst  anti-substances  are  formed  and  brought 
mto  action.  An  infective  disease,  therefore,  as 
a  rule  represents  a  very  complicated  process 
when  regarded  from  the  standpoint  of  immunity. 
The  analysis  of  the  individual  factors  of  this 
combined  process  falls  to  the  task  of  clinical 
medicine,  and  it  is  to  be  hoped  that  in  the 
course  of  time  not  merely  theoretical  explana- 
tions, but  also  points  of  practical  importance 
will  be  discovered. 

[Recent  Views  on  Immunity 

Bactericidal  AND  H.EMOLYTic  Action. — It  may 
be  well  again  to  reiterate  the  fact  that  in  only  a 
few  of  the  diseases  due  to  bacterial  invasion  is  a 
soluble  toxin  formed.  In  most  instances  we  have 
a  rapid  proliferation  of  the  organisms  within  the 


body,  and  their  action  by  the  production  of  in- 
tracellular toxins.  In  the  former  group  of  in- 
fections cure  may  be  brought  about  by  a  simple 
neutralisation  of  the  toxin  circulating  in  the 
blood,  e.g.  in  diphtheria ;  in  the  second  series 
what  is  essential  is  the  destruction  of  the  bacteria 
themselves. 

The  Pfeiffer  Phenomenon. — Pfeiffer  discovered 
that  if  an  animal  was  immunised  by  inoculation 
with  dead  cholera  vibrios,  and  if,  thereafter,  a 
lethal  dose  of  living  vibrios  was  introduced  into 
the  peritoneal  cavity,  the  organisms  were  killed 
within  a  comparatively  short  period.  He  further 
showed  that  on  injecting  into  a  normal  animal 
living  cholera  vibrios  along  with  anti -cholera 
serum  which  had  been  heated  to  58°  C,  and  had 
in  consequence  no  bactericidal  power  in  vitro, 
the  same  destruction  of  the  organisms  took 
place.  It  was  inferred  from  these  observations 
that  the  anti-cholera  serum  did  not  in  itself  con- 
tain the  bactericidal  element,  but  that  it  merely, 
in  some  way  or  other,  enabled  the  tissues  of  the 
non-immune  animal  to  cope  with  the  bacteria. 
The  nature  of  the  defensive  mechanism  was 
further  elucidated  by  Bordet,  who  found  that 
while  no  bactericidal  action  occurred  in  a  mixture 
of  heated  anti-cholera  serum  and  vibrios,  the 
addition  of  fresh  serum  from  a  non  -  immune 
animal  caused  bacteriolysis,  but  that  if  the 
fresh  serum  had  been  previously  heated  it  lost 
this  power.  Bordet  thus  proved  that  in  the 
bactericidal  action  two  substances  are  concerned : 
one,  in  the  fresh  serum,  which  is  thermolabile, 
and  one  in  the  immune  serum,  which  is  thermo- 
stable. The  thermolabile  element  we  call  the 
complement  or  alexin,  the  thermostable  element 
is  the  immune  body,  copula,  or  amboceptor.  The 
latter,  moreover,  is  a  specific  substance  —  a 
mixture  of  fresh  serum  with  inactivated  anti- 
cholera  serum  being  bactericidal  to  cholera 
vibrios  only. 

Hcemolytic  Sera. —  Bordet  also  pointed  out 
that  the  phenomena  following  the  inoculation 
of  one  species  of  animal  with  the  red  blood 
corpuscles  of  another  species,  present  many 
analogies  to  the  above,  and  it  is  on  this  account, 
as  well  as  because  blood  corpuscles  form  a  very 
convenient  means  of  investigation,  by  reason  of 
the  ease  with  which  haemolysis  can  be  detected 
in  vitro,  that  so  much  work  has  been  done  on 
hccmolytic  sera.  If  an  animal  A  be  immunised 
by  repeated  inoculation  with  the  blood  corpuscles 
of  another  species  B,  the  serum  of  A  acquires 
the  power  of  lysing  B's  corpuscles  both  on  intra- 
vascular injection  and  in  vitro.  The  action  is 
specific,  or  nearly  so ;  that  is,  the  corpuscles  of 
another  species  are  not  affected.  This  immune, 
or  hsemolytic  serum,  can,  like  a  bactericidal 
serum,  be  inactivated  by  heating  to  58°  C,  and 
can  again  be  activated  by  the  addition  of  some 
fresh  serum  from  a  normal  animal,  but  not  by 
adding  fresh  serum  which  has  been  heated. 
Hicmolytic  sera,  therefore,  contain  thermostable 
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immune  body  and  thermolabile  complement ; 
fresh  serum  contains  complement  only. 

The  relations  of  immune  body  and  complement 
were  still  further  studied  by  Ehrlich  and  Mor- 
genroth.  The  following  experiments  illustrate 
the  methods  employed  in  research  of  this  nature  : 
— A  mixture  of  sheep's  corpuscles  and  inactivated 
immune  goat's  serum  was  centrifuged,  the  fluid 
(A)  decanted  and  the  corpuscles  (B)  washed  : — 
(1)  A  +  sheep's  corpuscles  +  fresh  goat's  serum 
=  no  hsemolysis ;  therefore  the  immune  body 
present  in  the  inactivated  serum  has  been  re- 
moved from  it.  (2)  B  + fresh  goat's  serum  = 
haemolysis ;  therefore  the  immune  body  of  the 
inactivated  goat's  serum  has  transferred  itself  to 
the  corpuscles.  Having  thus  demonstrated 
that  immune  body  interacts  with  corpuscles,  the 
next  step  is  to  ascertain  whether  complement 
also  will  do  so.  A  mixture  of  fresh  goat's  serum 
and  corpuscles  was  centrifuged,  the  fluid  (C) 
decanted  and  the  corpuscles  (D)  washed.  (3) 
C  +  sheep's  corpuscles  +  inactivated  immune 
goat's  serum  =  haemolysis  ;  therefore  the  fresh 
serum  still  contained  complement.  (4)  D  +  in- 
activated immune  goat's  serum  =  no  hiiemolysis  ; 
therefore  the  corpuscles  have  not  attracted  com- 
plement. These  observations  clearly  demonstrate 
the  dual  nature  of  haemolytic  and  bactericidal 
action.  There  are  two  partners  in  the  work  of 
bacteriolysis  and  hcemolysis — the  specific  immune 
body,  copula,  or  amboceptor,  present  only  in  the 
serum  of  an  animal  which  has  been  immunised, 
and  the  complement,  or  alexin,  present  in  the 
serum  of  the  normal,  non-immune  animal. 

So  far  only  artificially  -  produced  immune 
bodies  have  been  spoken  of ;  it  should,  however, 
be  stated  that  some  occur  naturally.  Thus,  for 
example,  the  serum  of  the  goat  haemolyses  the 
corpuscles  of  guinea-pigs  and  rabbits. 

The  question  arises,  Is  there  only  one,  or  are 
there  many,  immune  bodies  concerned  in  such 
phenomena  1  Ehrlich  has  shown  that  the  latter 
is  the  true  state  of  affairs,  and  that  it  is  possible 
by  immimising  animals  with  cells,  both  from 
different  organs  and  from  various  species,  to 
obtain  a  great  variety  of  specific  cytotoxic  sera, 
each  with  its  proper  immune  body.  But  when 
we  come  to  ask  the  same  question  concerning 
the  complement,  we  do  not  get  so  clear  an 
answer.  Ehrlich  holds  that  complements,  like 
immune  bodies,  are  multiple  ;  while  Bordet,  and 
the  French  school  generally,  adhere  to  the  view 
that  the  complement  is  single.  This  and  many 
other  problems  connected  with  hsemolytic  and 
bactericidal  sera  as  yet  await  solution,  and  the 
complexity  of  the  questions  at  issue  is  such  that 
it  is  impossible  to  give  any  concise  summary  of 
the  opposing  arguments  or  evidence  which  shall 
yet  be  comprehensible.  All  observers  are  agreed 
as  to  the  actual  facts  described  above,  and  at 
this  we  may  leave  the  matter. 

The  essential  facts  of  haemolysis  have  been 
stated  to  hold  good  for  bactericidal  action  so  far 


as  cholera  vibrios  are  concerned ;  the  same  may 
be  said  of  the  organism  of  typhoid  and  dysentery, 
and  we  may  justifiably  imagine  that  the  action 
of  many  other  antibacterial  sera,  whether  they 
are  bactericidal  or  bacteriolytic,  is  also  analogous. 
It  would,  however,  be  erroneous  to  suppose  that 
all  immunity  rests  on  an  increased  bactericidal 
power  of  this  nature.  Wright's  work  on 
Opsonins  (vide  p.  373)  shows  that  the  organism 
is  provided  in  addition  with  quite  other  lines  of 
defence. 

EluiicKs Side-Chain  Theory. — Although  many 
criticisms  have  been  levelled  at  it,  the  "  side- 
chain  "  theory  of  Ehrlich  may  be  said  to  receive 
general  acceptance  in  its  main  outlines  as  a 
working  hypothesis  of  the  nature  of  immunity. 
It  must  be  remembered  that  it  is  a  theory  only, 
and  that  it  will  probably  require  to  undergo 
modification  as  new  facts  come  to  light.  Many 
details  are  open  to  question,  yet  as  it  offers  more 
than  any  other  a  fairly  coherent  explanation  of 
many  of  the  phenomena  of  immunity  it  deserves 
some  consideration  here. 

Ehrlich  looks  on  the  neutralisation  of  toxin 
by  antitoxin  as  a  chemical,  not  a  physiological 
process,  and  in  this  the  majority  of  observers 
agree  with  him.  In  standardising  diphtheria- 
toxin  against  a  standard  serum  of  which  a  given 
quantity  was  able  to  neutralise  100  minimum 
lethal  doses  of  toxin  certain  anomalies  presented 
themselves.  (1)  A  less  quantity  of  toxin  than 
100  M.L.D.  neutralised  the  serum,  and  (2)  to  a 
neutral  mixture  of  toxin  and  antitoxin  more 
than  one  extra  M.L.D.  of  toxin  had  to  be  added 
in  order  to  kill  a  guinea-pig  within  the  conven- 
tional time.  Ehrlich  explained  these  anomalies 
by  showing  that  in  crude  toxin  some  of  the 
toxin  molecules  underwent  modification  to 
toxoids.  These  toxoids,  though  almost  non- 
poisonous,  could  still  combine  with  antitoxin. 
Their  combining  affinity  might  be  equal  to, 
greater  than,  or  less  than  that  of  toxin.  Now 
when  a  crude  toxin  containing  toxin  +  toxoid  of 
lower  affinity  is  used  to  neutralise  antitoxin,  and 
subsequently  more  toxin  is  added  to  the  mixture, 
the  first  molecules  to  be  set  free  will  be  the 
toxoids,  and  until  all  these  are  liberated  no  free 
toxin  will  be  present,  and  no  poisonous  effect 
will  be  produced.  Thus  variations  in  the  number 
of  M.L.D.  of  crude  toxin  required  to  neutralise 
completely  a  standard  antitoxin  must  depend 
on  the  relative  amount  of  toxin  and  toxoid 
present,  while  the  fact  that  more  than  one  addi- 
tional M.L.D.  is  needed  to  convert  the  neutral 
into  a  lethal  mixture  arises  from  the  greater 
affinity  of  toxin  for  antitoxin  in  preventing  any 
free  toxin  being  present  so  long  as  any  combined 
toxoid  exists  in  the  mixture.  The  fundamental 
point  to  be  grasped  is  the  power  of  the  molecule 
with  stronger  combining  affinity  to  turn  out 
that  with  the  weaker  affinity.  From  the  above 
observations  Ehrlich  also  assumed  that  the  toxin 
(toxoid)  molecule  consisted  of  two  groups,  one 
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capable  of  uniting  with  antitoxin,  the  other 
poisonous  (or  but  slightly  so).  The  former  he 
named  the  hapto^yhore,  the  latter  the  toxophore 
group. 

Ehrlich  conceives  the  living  cell  as  possessing 
a  constitution  analogous  to  the  ring  of  the 
Benzene  molecule,  to  which,  as  a  centre,  outlying- 
molecules  are  attached.    These  outlying  groups 


CH 


COH 


NOjC 
HC 


CNO2 
CH 


\/ 
CNO2 
Trinitrobenzene. 

or  molecules,  side-chains  or  receptors,  are  sup- 
posed to  play  an  important  part  in  the  nutrition 
and  life  of  cell  by  combining  with  food  mole- 
cules, oxygen,  etc.,  circulating  in  the  blood. 
They  are,  moreover,  the  mechanism  through 
which  toxins  are  able  to  act  on  the  cell.  The 
toxin  molecule  becomes  attached  by  its  hapto- 
phore  group  to  the  corresponding  side  -  chain, 
whereupon  the  toxophore  group  comes  into 
relation  with  the  cell  protoplasm.  The  cell 
may  thereby  be  irretrievably  damaged,  or  short 
of  this,  the  side-chain  alone  may  be  destroyed. 
In  the  latter  event  the  cell  at  once  sets  to  work 
to  produce  new  side-chains,  and  at  last,  as  the 
result  of  repeated  doses  of  poison,  these  are 
formed  in  excess  of  the  cell's  requirements,  and 
are  thrown  off  into  the  circulating  blood.  When 
the  side  -  chain  is  free  in  the  plasma  and 
becomes  attached  to  the  haptophore  group  of  a 
toxin  molecule  the  toxophore  group  is  rendered 
impotent  by  being  deprived  of  the  only  means 
through  which  it  can  anchor  itself  to,  and 
damage  the  tissues.  Antitoxin,  therefore,  is 
simply  blood  serum  containing  large  numbers  of 
free  side-chains. 

The  theory  also  admits  of  an  explanation  of 
the  phenomena  of  haemolysis,  etc.  When  an 
animal  receives  a  large  enough  dose  of  foreign 
red  blood  corpuscles,  its  metabolism  is  interfered 
with,  and  it  may  be  killed.  It  is  supposed  that 
this  takes  place  through  the  union  of  red  blood 
corpuscles,  or  their  products,  with  certain  somatic 
cells.  Should  the  dose  be  less,  immimisation 
takes  place,  and,  as  has  been  shown,  an  immune 
serum  containing  complement  and  amboceptor 
can  be  obtained,  the  amboceptor,  it  will  be  re- 
membered, possessing  the  power  of  attaching 
itself  to  red  blood  corpuscles.  Like  antitoxin, 
this  immune  serum  owes  its  properties  to  con- 
taining cast-off  side-chains  which  the  attack  of 
the  red  blood  corpuscles  has  stimulated  the  body 
cells  to  produce  in  excess.  These  side-chains, 
therefore,  constitute  the  immune  body,  and  act 
by  attaching  themselves  to  red  blood  corpuscles 
on  the  one  hand  and  complement  on  the  other, 
whereby  the  latter  is  able  to  lyse  the  former. 
Immune  body,  therefore,  acts  as  a  copula  and 
has  two  affinities — it  possesses  two  haptophore 


groups,  one  complementophile,  the  other  cyto- 
phile.  The  action  of  the  complement  is  con- 
ceived of  as  resembling  that  of  a  ferment ;  it 
must  also  possess  two  groups — one  concerned  in 
the  destruction  of  blood  corpuscles,  which  is 
called  the  zymophore,  the  other,  by  which  it 
anchors  itself  to  copula,  called  again  haptophore. 
Fischer  suggests  as  a  simile  that  if  we  consider 
the  cell  as  a  lock  and  the  copula  as  a  key,  the 
complement  is  the  hand  which  turns  the  key. 
Many  hands  may  do  this,  but  only  one  key  will 
fit  the  lock  (Fig.  1). 
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Biological  Aspects  of  the  Side-Chain  Theory. — • 
The  chief  implications  of  the  theory,  perhaps, 
concern  its  bearing  on  the  nutritive  processes 
going  on  in  living  protoplasm.  Ehrlich  con- 
siders that  the  mechanism  in  question  is  that 
through  which  food  is  assimilated  by  the  cells, 
and  when  we  remember  how  closely  many  of 
the  bodies  employed  in  producing  immunity 
resemble  foods  the  plausibility  of  the  supposition 
is  at  once  evident.  According  to  the  author  of 
the  theory,  three  kinds  of  receptors,  or  side- 
chains,  play  a  part  in  the  nutrition  of  the  cell. 
First,  there  is  the  case  of  a  food  molecule  ready 
for  assimilation ;  a  single  haptophore  group  will 
anchor  this.  Such  a  receptor  of  the  first  order  is 
analogous  to  the  simple  side-chains  of  which  anti- 
toxin is  composed.  If,  however,  the  food  mole- 
cule requires  further  preparation  to  render  it 
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assimilable  two  possibilities  are  conceived  of — 
(a)  The  side-chain  may  consist  of  a  haptophore 
group  and  a  group  with  digestive  power,  and 
this  receptor  of  the  second  order  may  be  com- 
pared with  the  agglutinins  and  precipitins  which 
appear  in  the  serum  after  immunisation.  (6) 
The  receptor  may  possess  two  haptophore  groups, 
to  one  of  which  the  food  molecule  anchors  itself, 
while  the  other  has  an  affinity  for  some  molecule 
possessing  digestive  properties.  These  receptors 
of  the  third  order  find  their  analogy  in  the  im- 
mune body  which  needs  for  its  bactericidal  or 
lytic  action  the  cooperation  of  the  complement. 

Therapeutic  Use  of  Bactericidal  Sera.  —  The 
fact  that  for  bactericidal  sera  to  act,  com- 
plement is  essential,  is  fundamentally  important. 
Let  us  suppose,  for  the  sake  of  argument,  that 
by  inoculation  we  can  greatly  increase  the 
immune  body,  and  that  we  can  inject  this  into 
a  person  invaded  by  the  organism  in  question ; 
we  have  still  to  face  the  fact  that  (beyond  the 
small  quantity  which  the  immune  serum  con- 
tains) there  is  no  more  complement  than 
formerly,  and  that  the  immune  body  is  only 
available  for  the  destruction  of  bacteria  in  so 
far  as  it  can  be  complemented.  Thus  there  is 
at  once  a  practical  difficulty,  and  it  should  be 
added  that  there  is  some  reason  to  believe  that 
an  excess  of  immune  body  over  available  com- 
plement may  defeat  its  own  ends.  For  imder 
these  conditions  a  part  of  the  immune  body  may 
attach  itself  to  the  bacteria  and  another  part  to 
complement,  whereupon  the  only  way  in  which 
complement  and  bacteria  can  come  into  relation 
is  by  immime  body  uniting  to  immune  body, 
which  is  impossible.  So  far,  it  has  not  proved 
possible  practically  to  increase  the  complement. 
For  one  thing,  little  is  known  as  to  whether  com- 
plements are  single  or  multiple,  and  the  search 
for  a  suitable  one  is  largely  at  random.  Again, 
to  inject  complement  may  simply  result  in  the 
formation  of  anticomplement,  which  will  neu- 
tralise what  already  exists.  Antibacterial  sera 
originally  contain  the  complement  of  the  species 
from  which  they  are  derived,  but  complement  is 
an  unstable  body  and  liable  to  disappear  as  time 
goes  on.  It  does  not  follow  that  the  comple- 
ment present  in  man  will  be  able  to  attach 
itself  to  the  immune  body  injected  ;  that,  there- 
fore, may  prove  useless.  The  whole  question 
of  complementing  antibacterial  sera  may  be  said 
to  be  the  crucial  point  on  which  their  future 
usefulness  seems  to  hinge. 

Phagocytosis. — The  most  important  recent 
advance  in  connection  with  the  relations  of  what 
we  may  call  cellular  and  humoral  immunity 
is  due  to  the  researches  of  Sir  A.  E.  Wright 
and  his  collaborators  on  Opsonins.  They  esti- 
mated the  phagocytic  power  of  the  leucocytes 
by  counting  the  organisms  ingested  by  these 
cells  when  equal  parts  of  a  standard  bacterial 
emulsion  and  human  blood  were  incubated 
together  at  37°  for  15  minutes.    They  further 


devised  methods  by  which  the  respective  parts 
played  by  corpuscles  and  serum  in  the  role  of 
phagocytosis  could  be  determined,  and  proved 
that  "  blood  fluids  modify  bacteria  in  a  manner 
which  renders  them  a  ready  prey  to  phagocytes." 
To  this  influence  they  gave  the  name  opsonic 
action,  and  to  the  constituents  of  the  serum 
which  so  act,  op)sonins  (oiZ-wveoj,  I  prepare 
victuals  for).  The  method  adopted  is  to  with- 
draw blood  by  a  pipette,  to  centrifuge  and 
decant  ofi^  the  supernatant  serum,  and  to  wash 
the  coi'puscles.  The  serum  and  corpuscles  can 
then  be  tested  separately  against  a  standard- 
ised bacterial  suspension.  Wright,  working  with 
an  emulsion  of  staphylococc^is  pyogenes  aureus 
and  his  own  corpuscles  and  serum,  found  that 
the  number  of  organisms  ingested  fell  when 
serum  which  had  been  kept  for  four  or  five  days, 
or  heated  to  60°-65°  for  10  minutes,  was  used. 
When  the  serum  was  first  allowed  to  act  on  the 
bacteria,  and  then  heated,  and  the  mixture 
thereafter  exposed  to  the  action  of  the  cor- 
puscles, phagocytic  action  was  unimpaired, 
whence  it  follows  that  serum  contains  some 
substance  which  so  affects  bacteria  as  to  cause 
them  to  fall  a  ready  prey  to  phagocytes.  This 
opsonic  power  of  the  blood  is  exerted  in  regard 
to  staphylo-  and  streptococci,  B.  pestis,  M. 
Melitensis,  diplococcas  pneumonice,  B.  coli, 
Shiga's  bacillus,  B.  anthracis,  B.  typhosus,  B. 
tuberculosis,  and  the  cholera  vibrio.  It  is  not 
exerted  on  B.  diphthericB  or  B.  xerosis.  The 
nature  of  opsonins  is  uncertain.  There  is  some 
reason  to  suppose  that  they  are  analogous  to 
agglutinins  and  precipitins,  and  consist  of  a 
haptophore  and  an  opsoniphore  group. 

By  comparing  the  number  of  bacteria  ingested 
in  (a)  a  mixture  of  normal  corpuscles,  bacterial 
suspension,  and  normal  serum,  and  (b)  normal 
corpuscles,  bacterial  suspension,  and  the  serum 
of  a  patient  suffering  from  a  bacterial  disease,  a 
ratio,  called  the  Opsonic  Index,  is  obtained.  In 
cases  of  localised  infection  with  staphlococcus 
aureus — e.g.  sycosis,  boils,  etc. — Wright  invari- 
ably found  this  ratio,  or  index,  lower  than 
normal — from  "1  to  '87,  1"  being  normal.  The 
inoculation  of  such  patients  with  a  vaccine  of 
dead  staphylococci  is  followed,  first,  by  a  tem- 
porary fall  in  the  opsonic  index  ("  negative 
phase "),  and  then  by  a  more  prolonged  rise 

positive  phase")  to  or  above  normal.  Co- 
incidently  with  the  rise  in  the  opsonic  index, 
there  is  a  great  amelioration  of  the  lesion  due 
to  the  bacterial  invasion.  In  connection  with 
the  subject  of  bacterial  invasion,  Wright  lays 
great  stress  on  what  he  terms  the  bacteriotropic 
2jressure  —  i.e.  the  mass  effect  exerted  on  the 
invading  bacteria  by  the  protective  substances 
contained  in  the  blood  fluids.  This  does  not 
stand  at  the  same  level  throughout  the  organ- 
ism. In  fatal  typhoid  or  Malta  fever,  for  in- 
stance, the  agglutinating  action  may  be  as 
much  as  200  times  less  in  the  splenic  pulp  than 
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in  the  circulating  blood.  Bacteria  live  and 
multiply  in  these  regions  of  lowered  bacterio- 
tropic  pressure.  Thus  in  the  case  of  an  abscess 
the  opsonic  power  of  the  pus  serum  was  found 
to  be  only  one- sixth  of  that  of  the  blood. 

Wright's  work  on  Opsonins  has  chiefly  been 
made  use  of  and  extended  in  connection  with 
tuberculous  infection.  Tubercle  may  be  either 
localised,  or  general,  and  attended  with  consti- 
tutional disturbance.  In  localised  tubercle  the 
opsonic  index  is  low ;  in  the  generalised  form  it 
may  be  either  low  or  high,  up  to  as  much  as 
twice  normal.  When  the  infection  is  active  the 
opsonic  index  rises  and  falls  within  wide  limits, 
because  the  patient  is  inoculating  himself  with 
successive  doses  of  tubercle,  and  in  consequence 
negative  and  positive  phases  are  alternating  with 
one  another.  The  question  naturally  arises,  Is 
the  low  opsonic  index  in  localised  tuberculous 
and  staphylococcal  infections  a  cause,  or  a  result, 
of  the  bacterial  invasion  ?  Wright  is  of  opinion 
that  it  is  an  evidence  of  failure  of  the  defences  of 
the  organism,  and  that  to  it  the  infection  is  due. 

The  diagnostic  significance  of  the  opsonic 
index  in  tuberculosis  may  be  stated  thus  : — 
(1)  Persistently  low  opsonic  power,  with  evi- 
dence of  a  local  bacterial  invasion,  is  a  sign  of 
tubercle.  (2)  Normal  opsonic  power  -with  a 
local  bacterial  invasion  excludes  tubercle.  (3) 
Fluctuating  opsonic  power  indicates  active 
tubercle.  (4)  If  heating  a  serum  of  which  the 
opsonic  power  is  1-  does  not  inactivate  it  to  the 
same  degree  as  normal,  it  indicates  either  active 
tuberculosis  or  vaccination  with  tuberculin. 
(5)  If  the  opsonic  power  of  the  fluids  from  the 
focus  of  invasion  differs  from  that  of  the  blood, 
tubercle  is  indicated  ;  if  it  is  the  same,  the  in- 
fection is  non-tuberculous. 

Technique  of  the  Estimation  of  the  Opsonic 
Index. — Blood  is  collected  in  a  pipette,  shaped 
as  in  the  diagram  (Fig.  2) ;  the 
ends  are  sealed  and  the  tube  is 
t    hooked  by  its  curved  end  to  the 
centrifuge.    On  centrifuging  the 
corpuscles  collect  at  a,  the  tube 
is  broken  across  at  h,  and  the 
serum  pipetted  off.     Serum  free 
corpuscles  are  next  obtained  by 
allowing  some  of  the  observer's 
V-   blood  to  drop  into  a  solution  of 
n  1   per  cent  sodium  citrate  in 

U,     I  j        normal  saline.     The  mixture  is 
^^^zLy         thoroughly  centrifuged  and  the 
Fio.  2.        supernatant  fluid  decanted  off ; 

more  saline  is  added,  the  mixture 
is  again  centrifuged,  and  the  process  is  re- 
peated once  more.  After  this  second  washing 
the  upper  layer  of  corpuscles,  which  is  rich 
in  leucocytes,  is  employed  as  "  washed  cor- 
puscles." Next  an  emulsion  of  the  organism  to 
be  used  is  made  by  pouring  some  one  or  two  per 
cent  saline  solution  on  an  agar  slope  on  which 
there  is  a  culture.     This  is  allowed  to  settle. 


the  upper  part  is  centrifuged  to  remove  clumps 
of  bacteria,  leaving  a  slightly  opalescent  super- 
natant fluid  —  the  bacterial  suspension.  The 
tubercle  emulsion  is  made  by  grinding  up  a  loop- 
ful  of  dead  bacilli  in  an  agate  mortar  with  salt 
solution,  and  then  centrifuging.  Having  made 
these  preparations,  we  mix  eqxial  parts  of  serum, 
blood  corpuscles,  and  emulsion,  using  as  a 
measure  a  capillary  tube  with  a  mark  about  an 
inch  from  one  end,  and  provided  at  the  other 
end  with  a  rubber  teat.  The  serum  is  drawn 
up  to  the  mark,  and  then  an  air-bell  is  allowed 
to  enter,  next  the  emulsion  is  sucked  up,  and 
another  air-bell,  and  then  the  corpuscles.  The 
contents  of  the  tube  are  then  blown  out  on  to  a 
slide,  thoroughly  mixed,  and  re-aspirated  into 
the  tube  once  more.  After  being  sealed,  the 
tube  is  incubated  at  37°  for  15  minutes.  A 
control  preparation  containing  normal  instead 
of  pathological  serum  is  made  and  treated  in 
the  same  way.  From  the  two  tubes  films  are 
made  and  stained  in  the  usual  manner.  The 
number  of  bacteria  in  20  or  30  cells  is  counted, 
and  an  average  struck.  The  ratio  of  the  num- 
ber ingested  in  the  preparation  with  the  patient's 
serum  to  that  in  the  control,  stated  as  unity, 
gives  the  opsonic  index,  e.g. — 

Patient's  serum  -f  washed  corpuscles  +  bac- 
terial suspension.    Average  bacteria  1'5. 

Normal  serum  4-  washed  corpuscle  -I-  bacterial 
suspension.    Average  bacteria  3".    Opsonic  in- 
dex —  or  "5. 
3- 

Antituherculous  Inoculation. — Wright  advises 
the  use  of  very  small  doses  of  Tuberculin  R. — 
Tcnjo'  to  B"io  milligram.  The  remedy  should 
only  be  employed  when  there  is  evidence  that 
the  infection  is  localised,  as  shown  by  a  per- 
sistently low  opsonic  index.  Following  upon 
inoculation  there  is  the  usual  negative  phase, 
succeeded  by  the  positive  phase.  It  is  import- 
ant not  to  repeat  the  dose  during  the  continu- 
ance of  the  former.  Practically  the  tuberculin 
should  not  be  given  at  intervals  of  less  than  10 
days.  Wright  finds  that  it  is  not  possible  to 
produce  a  cumulation  of  positive  phases  by  re- 
inoculating  during  the  positive  phase.  On  the 
other  hand,  it  is  easy  to  produce  a  cumulation 
of  negative  phases  by  re-inoculating  during  the 
negative  phase.  Hence  he  prefers  to  regard 
each  inoculation  as  a  separate  event,  and  to  be 
satisfied  if  ultimately  the  opsonic  index  can  be 
raised  to  the  normal  level. 

Antistaphylococcus  Inoculation.  —  A  consider- 
able measure  of  success  has  attended  the  treat- 
ment of  localised  staphylococcal  injections  with 
a  vaccine  consisting  of  a  sterile  culture  of 
staphylococci.  The  amount  inoculated  is  from 
■5  to  1  cc.  increasing  to  2  cc,  and  the  vac- 
cine is  standardised  so  that  each  cc.  contains 
2,500,000,000  staphylococci.  Injection  is  fol- 
lowed by  a  negative,  and  then  a  positive  phase. 
It  is  possible  by  using  this  vaccine  to  raise  the 
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opsonic  index  considerably,  and  to  maintain  the 
high  level  for  a  long  period.  The  injections  are 
repeated  at  intervals  of  a  week  or  a  fortnight.] 

LITEKATURE. — A  record  of  current  literature  is 
contained  in  : — Baumgarten.  Jahresbericht  d.  path. 
Mikroorganismen. — Koch  and  FLiioGE.  Zeitschr.  f. 
Hyg.  M.  Infects.  —  Centralh.  f.  Bakt.  u.  Parasit., 
Abthl.  I.  —  Maly.  Jahresbericht  u.  d.  Fortsch.  d. 
Thier-Chemie. 

Impaction.  —  The  condition  of  being 
firmly  fixed  or  impacted,  as  when  fteces  in  large 
amount  become  fixed  in  a  portion  of  the  bowel 
{foBcal  impaction). 

Impa,ludism. — The  morbid  condition  of 
body  in  which  there  is  a  special  tendency  to 
become  affected  with  malaria  (Lat.  palus,  a 
marsh).    See  Malaria. 

I  m  pa,r. — Unequal,  odd  (as  opposed  to  even) ; 
used  in  the  description  of  structures  {e.g.  some 
arteries  and  nerves)  which  are  not  paired ;  an 
azygous  part. 

I  m  perforation.  —  The  condition  of 
being  imperforate,  i.e.  of  showing  no  opening 
when  normally  an  opening  should  be  present ; 
the  closure  of  the  opening  may  be  congenital  or 
acquired ;  atresia.  See  Menstruation  and  its 
Disorders  {Retention  of  the  Menses,  Atresia  of 
Hymen  or  Vagina) ;  Uterus,  Malformations  of 
(Atresia  of  the  Genital  Ca7ial). 

imperial  Drinlc.  /See  Invalid  Feeding 
{Food  in  Pyrexial  States). 

impetigrinodes.    See  Impetigo. 

1  m  pet  i  go.  See  also  Alopecia  ( Varieties) ; 
Dermatitis  Herpetiformis  {Diagnosis) ;  Pre- 
gnancy, Affections  and  Complications  {Cutan- 
eous Rashes,  Impetigo  Herpetiformis)  ;  Skin, 
Bacteriology  of  {Impetigo) ;  Sycosis  {Impetigo 
Contagiosa,  Impetiginous  Eczema). — The  term 
impetigo  {ah  impetu)  is  applied  to  an  eruption, 
or  group  of  eruptions,  characterised  by  the 
evolution  of  small  superficial  epidermic  vesicles, 
vesico-pustules,  or  pustules  of  the  kind  formerly 
described  as  psydracious,  and  distinguished  clini- 
cally from  the  larger  ecthymatous  pustule,  the 
acneiform  perifollicular  pustule  with  indurated 
base,  and  from  the  sycosiform  pustule.  Not 
all  pustular  eruptions  are,  however,  impetigo. 
There  is  a  rare,  primary,  pustular  disease  of  a 
totally  different  nature  known  as  impetigo 
herpetiformis.  In  all  the  vesicular  and  bullous 
eruptions  the  contents  of  the  lesions  may  be- 
come puriform,  e.g.  vesicular  eczema,  dermatitis 
herpetiformis,  herpes.  On  the  other  hand,  a 
host  of  pruritic  eruptions  may  be  complicated 
by  pus  formation  following  scratching,  e.g. 
eczema,  animal  parasitic  diseases,  prurigo,  lichen 
urticatus,  prickly  heat.  As  the  pus  formation 
thus  secondarily  complicating  eruptions  is  prob- 
ably due  to  microbes  similar  to  those  producing 
the  impetigo  under  consideration,  it  is  evident 


that  the  subject  is  a  very  complex  one.  It  is 
at  the  present  moment  being  subjected  to  rigor- 
ous investigation  at  the  hands  of  bacteriologists. 

The  dismemberment  of  the  Willanean  groups 
porrigo  and  impetigo,  and  the  transference  of 
the  constituents  to  the  pustular  or  impetiginous 
phases  of  eczema,  left  one  variety  to  be  dealt 
with,  characterised  by  contagious  and  auto- 
inoculable  "favous  pustules"  {porrigo  favosa 
of  Willan  and  A.  T.  Thomson,  impetigo  favosa 
of  Bateman),  and  even  this  was  wrongly  included 
under  eczema  by  Hebra,  and  confounded  by 
Bayer  and  Biett  with  favus  on  account  of  the 
name.  Startin,  senior,  whose  name  is  frequently 
mentioned  in  connection  with  the  history  of  the 
eruption,  identified  this  affection  with  one  he 
had  christened  porrigo  simplex  {Medical  Times, 
1846),  and  Devergie  in  France  also  recognised 
its  contagious  nature.  In  1864  and  1869  Tilbury 
Fox  attracted  general  attention  by  his  papers 
on  impetigo  or  p)orrigo  contagiosa,  and  thence- 
forward the  literature  multiplied.  Fox  described 
a  vesicular  eruption,  primarily  of  systemic  origin 
and  tending  to  run  a  definite  course,  but  kept 
up  by  secondary  auto-inoculation.  He  proved 
the  inoculability  experimentally,  and  was  corro- 
borated by  van  Harlingen.  This  definite  picture 
was  somewhat  blurred  by  the  further  observation 
that  similar  phlyctenje  might  arise  out  of  and 
around  vaccination  crusts,  about  cuts  and  like 
injuries,  and  that  it  might  complicate  eczema, 
scabies,  and  other  affections,  and  vice  versa.  He 
expressly  states  that  pediculi  were  absent  as  a 
rule,  and  in  his  Atlas  (pi.  xxiii.  xxiv.)  he  differen- 
tiates between  a  pustular  eruption,  which  is 
non-contagious  and  often  associated  with  pediculi 
in  the  head,  and  his  vesico- pustular  impetigo 
contagiosa.  The  former  frequently  complicates 
the  latter,  he  said,  and  so  gave  rise  to  confusion. 
On  the  other  hand,  J.  Hutchinson,  who  was 
familiar  with  Startin's  teaching,  figured  {Syd. 
Soc.  Atlas  of  Skin  Diseases,  pi.  xv.  xx.)  common 
contagiosa  porrigo  almost  universally,  but  "  prob- 
ablyaccidentally,"associated  with  pediculi  capitis, 
and  characterised  by  the  formation  of  vesications, 
which  dry  into  thick,  dirty  pus  scabs.  Extant 
drawings  of  a  similar  eruption  secondary  to 
vaccination  crusts  are  alluded  to.  He  thought 
the  eruption  produceable  on  an  irritable  skin  by 
any  kind  of  local  irritation,  and  thence  inocidable 
on  other  parts  and  on  other  persons  by  scratching. 
Coming  to  later  times,  Kadclift'e  Crocker  holds 
that  no  line  can  be  drawn  between  the  epidemic 
febrile  form  of  Tilbury  Fox  and  the  common 
non-febrile,  more  localised,  cases  of  less  definite 
course,  which  may  have  their  origin  in  the  effects 
of  scratching,  and  are  always  due  to  the  inocula- 
tion of  contagious /JMs  independently  of  its  source. 
F.  J.  Payne  characterises  the  lesions  as  vesico- 
pustiiles,  and  states  that  the  original  source  of 
infection  is  always  some  kind  of  sup2m7-atio7i, 
such  as  the  pus  formation  in  pediculosis  capitis, 
old  vaccination  scabs,  conjunctivitis,  otorrhoea. 
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purulent  rhinitis,  ulcerative  stomatitis,  vaginitis, 
festered  wounds  or  scratches  ;  and  many  of  these 
in  turn  may  be  secondary  to  impetigo. 

We  thus  see  that  im}:>etigo  is  the  name  given 
by  most  authors  to  an  eruption  of  superficial 
vesicles,  vesico  -  pustules,  or  pustules,  arising 
from  the  inoculation  of  corresponding  contagi- 
ous exudations,  and  that  for  the  most  part  the 
vesicular  eruption  described  by  Tilbury  Fox  is 
not  distinguished  as  a  separate  affection  from 
the  primarily  pustular  phases,  although  his 
name  impetigo  (porrigo)  contagiosa  is  widely 
adapted  to  include  all.  Duhring,  however,  dis- 
tinguishes a  primarily  pustular  impetigo.  It 
must  be  clearly  understood  that  in  addition  to 
the  primary  cases  originating  in  the  sources 
detailed  by  Payne,  others  in  succession  may  be 
derived  by  direct  or  indirect  inoculation,  ^  and 
appear  to  be  spontaneous,  i.e.  their  source  cannot 
be  identified.  Further,  that  similar  eruptions, 
generally  pustular,  but  differing  as  a  rule  in 
their  wider  dissemination,  may  appear  as  com- 
plications of  a  host  of  pruritic  eruptions. 

The  all -important  bacteriological  aspect  has 
next  to  be  considered.  It  has  been  established 
that  for  the  most  part  the  staphylococci  are  the 
causal  agents  of  pus.  Other  organisms,  however, 
are  also  pyogenic,  such  as  the  bacilli  of  typhoid 
fever,  glanders,  tuberculosis,  soft  chancre,  actino- 
mycosis, and  some  ringworm  fungi  of  animal 
origin.  In  1887  an  important  paper  by  Bock- 
hart  appeared  {Monatsh.  f.  prakt.  Derm.),  in 
which  he  proved  that  a  form  of  impetigo  with 
primary  pustules,  generally  found  about  the 
nates  and  extremities,  and  often  secondary  to 
pruritic  eruptions,  was  caused  by  staphylococci. 
He  regarded  furuncle  and  sycosis  as  different 
forms  of  the  same  disease.  Since  then  it  has 
been  generally  taught  that  impetigo,  in  the 
wide  sense,  is  a  staphylococcia.  Soon  observers 
were  forthcoming  who  affirmed  the  streptococcic 
origin  of  some  forms,  and  now  the  battle  rages 
over  this  difficult  problem.  The  latest  author, 
Sabouraud,  contributes  {Ann.  de  Derm,  et  de 
Syj)h.,  1900)  an  elaborate  memoir,  in  which  he 
insists  on  the  utter  confusion  which  has  arisen 
from  not  recognising  a  distinction  between  tlie 
streptococcic  vesicular  or  phlyctenular  impetigo 
contagiosa  of  Tilbury  Fox  and  the  staphylococcic 
pustular  peripilar  impetigo  of  Bockhart.  This 
may  be  so,  but  putting  on  one  side  the  latter 
eruption,  many  of  us  are  still  puzzled  to  know 
if  we  rightly  include  with  the  apparently  spon- 
taneous vesicular  forms  the  more  or  less  pustular 
phases  arising  from  the  various  local  sources 
detailed  above.  We  may  here  note  that  the 
organisms  in  dispute  are  constantly  present  in 
the  skin,  and  Payne  supposes  that  "  they  in  the 
first  place  cause  inflammation,  if  the  tissues  in 
which  they  live  are  injured  in  any  way;  then 
growing  as  a  pure  cultivation  in  the  inflamed 

^  H.g.  by  towels,  pillows,  washing  flannels,  antimacassars, 
football  jerseys,  etc. 


tissue  they  acquire  increased  pathogenetic  pro- 
perties, and,  by  passing  through  one  focus  of 
inflammation  after  another,  ultimately  acquire 
sufl&cient  virulence  to  cause  suppuration  in 
healthy  skin."  He  notes  that  pus  from  deep 
abscesses  does  not  appear  to  produce  impetigo, 
and  suppurative  acne  rarely. 

Impetigo  contagiosa  of  Tilbury  Fox  (vesicu- 
lar OR  PHLYCTENULAR  iMPETiGo)  is  a  very  common 
eruption,  occurring  especially  in  children  and  in 
the  poorer  classes,  but  occasionally  seen  in  adults. 
It  is  auto-  and  hetero-inoculable  directly  and  in- 
directly, sometimes  quasi -epidemic,  and  varies 
from  time  to  time  in  frequency  and  virulence. 
Sabouraud  affirms  that  this  eruption  is  due  to 
a  streptococcus,  and  the  same  which  causes 
erysipelas,  though  Unna  and  Schwenter  think 
it  distinct.  He  points  out  that,  if  an  ordinary 
blister  be  raised  on  the  skin,  hardly  has  the 
vesication  risen  before  it  is  invaded  by  micro- 
organisms, and  so  it  is  with  the  impetigo  vesicle. 
The  streptococci  are  scanty  and  difficult  to  culti- 
vate in  the  early  stages,  and  are  rapidly  mixed 
with  a  secondary  staphylococcic  infection.^  Now 
the  pure  streptococci  impetigo  is  characterised 
by  the  evolution  of  tiny,  isolated,  inflammatory 
papules,  which  rapidly  vesicate,  or  of  clear 
vesicles,  of  a  uniform  type,  without  relation  to 
a  hair  follicle  and  unaccompanied  by  any  marked 
local  disturbance  of  sensation.  The  vesicle  re- 
mains clear  as  long  as  the  causal  streptococci 
culture  continues  pure,  but  becomes  opalescent 
and  pustular  by  leucocytic  invasion  consecutive 
to  secondary  staphylococcic  infection.  Secondary 
inoculations  may  contain  mixed  organisms  from 
the  first  and  furnish  primary  vesico -pustules, 
and,  if  the  secondary  staphylococci  invasion  be 
strong,  even  true  pustules.  The  vesicles  or 
vesico-pustules  tend  to  enlarge  into  flat  phlyc- 
tente,  attaining  in  five  or  six  days  the  size  of  a 
sixpence  or  shilling,  unless  ruptured  by  scratch- 
ing, which  generally  occurs  promptly.  Even 
then  a  characteristic  extending  vesication  can 
be  often  seen.  The  phlyctena;  are  rarely  full 
and  pemphigoid  (see  Tilbury  Fox's  Atlas),  some- 
times simulate  a  vaccine  vesicle,  but  generally 
are  flat  and  collapsed.  As  in  all  excentrically 
spreading  eruptions  ringed  or  marginate  lesions 
are  not  infrequently  formed,  and  in  rare  case 
the  prevalence  of  this  type  and  their  confluence 
produce  strikingly  figured  pictures.  The  con- 
tents of  the  phlyctense  dry  up  into  crusts,  often 
with  a  stuck-on  appearance.  If  the  contents  are 
serous  the  crusts  will  be  amber-coloured,  but  if 
puriform  more  or  less  thick  and  deeply  coloured. 
The  isolated  lesions  are  often  scanty,  sometimes 
copious,  and  the  crusts  may  be  crowded  in  parts 
so  as  to  form  confluent  patches  simulating  those 
of  pustular  eczema.  Tihe  fall  of  the  crust  leaves 
a  temporary  red  macule,  which  disappears  with- 
out scarring.    The  initial  evolution  is  generally 

^  We  must  refer  the  reader  to  Sabouraud's  memoir  for  a 
description  of  his  special  methods  of  cultivation. 
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local  and  on  some  exposed  part,  especially  the 
face,  or  in  the  neighbourhood  of  the  original 
source  of  the  contagious  exudation.  Thence  it 
may  be  inoculated  on  any  other  part,  particularly 
the  fingers,  and  in  rare  cases  the  greater  part  of 
the  surface  may  be  involved,  and  pemphigus  be 
simulated.  The  mucous  membrane  of  eye  and 
nostrils  may  be  implicated.  On  the  limbs  the 
lesions  tend  to  assume  the  more  formidable 
aspect  known  as  ecthyma,  and  on  the  hands 
the  vesications  may  attain  a  large  size  owing 
to  the  thicker  corneous  layer.  I  have  seen  a 
bag  of  serum  hanging  from  a  finger.  Perionychia 
is  not  uncommon.  True  staphylococcic  inocula- 
tions, such  as  we  are  about  to  describe,  may  also 
occur  as  complications,  e.g.  suppurative  folli- 
culites and  even  furuncles.  The  related  glands 
may  swell,  but  rarely  suppurate.  Tilbury  Fox 
and  others  described  an  invasive  febrile  period, 
and  a  natural  short  and  definite  course,  generally 
masked  by  the  auto-inoculation  of  fresh  lesions. 
The  affection,  however,  is  to  be  regarded  as 
primarily  a  local  one.  I  have  twice  seen  a  scarla- 
tiniform  rash  arise  from  secondary  intoxication. 

It  is  probable  that  the  so-called  pemphigus 
neonatorum,  sometimes  epidemic  in  lying-in 
institutions,  and  a  contagious  '■'■pemphigus " 
observed  by  Manson  and  others  in  tropical 
regions,  belong  here.  Such  infections  own 
obvious  sources,  or  may  be  apparently  spon- 
taneous, and  they  complicate  a  host  of  pruritic 
eruptions,  and  must  be  carefully  distinguished 
from  the  original  trouble.  The  ordinary  localised 
phases  of  impetigo  contagiosa  are  distinguished 
from  eczema  by  the  successive  evolution  of  iso- 
lated lesions,  without  marked  sensory  disturb- 
ance, their  tendency  to  peripheral  extension  and 
the  formation  of  amber  crusts  of  the  discharge 
remain  serous.  Confluent  areas  present  a  real 
difficulty,  but  the  presence  of  typical  isolated 
lesions  aroimd  generally  affords  a  clue. 

The  IMPETIGO  OP  BocKHART  is  described  by 
Sabouraud  as  of  frequent  occurrence  and  as 
an  entirely  distinct  morbid  entity  due  to  the 
staphylococcus  aureus,  which,  unlike  the  strepto- 
coccus, remains  uncontaminated  by  other  organ- 
isms. The  typical  lesion  is  a  superficial  pustule 
ab  initio  of  greenish-yellow  colour,  centred  by 
a  hair,  and  surrounded,  especially  the  younger 
ones,  by  a  red  areola.  Such  pustules  may  be  of 
all  sizes  up  to  a  pea,  or  even  the  end  of  the  little 
finger,  and  they  may  be  disseminated  or  crowded 
over  the  whole  or  part  of  a  region,  especially 
hairy  regions,  such  as  the  scalp  of  the  child,  the 
moustache  and  beard  of  man.  They  may,  how- 
ever, occur  anywhere.  The  pustules  terminate 
in  crusts,  and  when  the  latter  fall  the  orifice 
of  the  follicle  appears  red  and  inflamed,  and 
a  deeper- seated  folliculitis  or  a  furuncle  may 
result.  Inoculation  about  the  nail  may  set  up 
paronychia  and  onychia.  Striking  characters 
are  the  frequent  returns  of  the  eruption,  its 
sudden  evolution  in  some  hours,  and  the  pre- 


monitory pain  in  the  related  lymphatic  glands. 
This  eruption  can  arise  without  obvious  cause, 
or  be  secondary  to  all  sorts  of  traumatisms,  such 
as  medicinal  plasters,  or  a  wet  dressing,  or  such 
as  happen  to  washerwomen,  masons,  and  printers 
from  various  chemical  substances.  It  can  also 
complicate  pre-existing  affections,  such  as  acne, 
the  impetigo  of  Tilbury  Fox,  eczema  (E.  impeti- 
ginodes),  prurigo,  lupus,  etc.  This  impetigo  is 
auto-  and  hetero-inoculable,  but  there  does  not 
seem  to  be  the  tendency  to  excentric  spread  seen 
in  the  streptococcic  impetigo. 

Diagnosis.  —  The  fundamental  distinction 
between  the  staphylococcic  pustule  developed 
about  a  hair  follicle,  and  the  streptococcic 
phlyctena,  without  special  relation  to  the  hair 
follicle,  which  becomes  complicated  by  staphy- 
lococci, and  hence  leads  to  mixed  infections,  has 
been  sufficiently  pointed  out. 

Treatment. — The  recommendation  of  a  multi- 
tude of  remedies  usually  signifies  difficulty  of 
cure,  but  not  in  the  present  instance.  The 
principles  are  to  cleanse  away,  and,  as  long  as 
new  formations  arise,  to  continue  to  remove,  all 
infective  vesicles  or  pustules,  discharges  or  crusts. 
The  latter  should  be  softened  by  boric  acid 
fomentations,  carbolised  vaseline,  carbolic  oil, 
and  so  on,  and  then  thoroughly  bathed  away 
as  fast  as  they  form.  All  vesicles  and  pustules 
should  be  ruptured,  and  the  infective  exudations 
disinfected  and  removed  by  antiseptic  washes 
made  with  boric  or  carbolic  acid,  or  the  biniodide 
or  bichloride  of  mercury,  and  such  like.  The 
raw,  exuding  areas  may  be  dried  up  by  parasiti- 
cide and  astringent  lotions,  or  by  mulls  or 
plasters,  or  better  still  by  ointments  or  pastes 
of  oxide  of  zinc,  to  which  2  or  3  per  cent  of 
some  parasiticide  or  antiseptic  has  been  added, 
such  as  ammoniated  mercury,  naphthol,  sulphur, 
carbolic  acid,  or  salicylic  acid.  The  following 
formulae  will  serve  as  illustrations  :— Sulphate 
of  zinc  7  grammes,  sulphate  of  copper  2  gi-ammes, 
distilled  water  saturated  with  camphor  and  filtered 
600  grammes.  Make  a  lotion.  Use  to  arrest 
early  lesions  (Sabouraud).  Plumbi  acetatis  I'D, 
acidi  salicylici  2*0,  zinci  oxidi  20'0,  adipis  50'0, 
petrolate  50"0.  Infr.  ung.  (Dubreuilh).  Acidi 
carbolic!  gr.  v.,  acidi  salicylici  gr.  x.,  pasta  zinci 
oxidi  gj.  M.  ft.  pasta  (Duhring).  Hydrarg. 
ammon.  gr.  xij.,  ung.  zinci  benz.  ad  5].  M.  ft. 
ung.  (Tilbury  Fox).  Original  sources  of  infec- 
tion, such  as  purulent  inflammation  from  mucous 
membranes,  pediculi  capitis,  suppurating  vaccina- 
tion lesions,  etc.,  must  be  sought  for,  and  if  they 
exist,  cured.  Lastly,  not  only  must  direct  sources 
of  inoculation  be  provided  against,  such  as  scratch- 
ing, but  indirect,  such  as  soiled  towels,  pillows, 
chair  and  sofa  coverings,  caps,  football  jerseys, 
razors,  and  so  on. 

In  the  rarer,  more  or  less  universal  cases, 
especially  those  sometimes  seen  in  babies,  the 
prognosis  may  be  grave,  unless  the  skin  is 
thoroughly  disinfected  by  prolonged  antiseptic 


378 


IMPETIGO 


baths.  The  case  has  to  be  treated  like  a  bad 
burn. 

Impetigo  Herpetiforme 

Under  the  titles  Impetigo  herpetiforme  (Hebra), 
Dermatite  piustuleuse  circinee  et  excentrique  (Bes- 
nier  and  Doyon),  l7ifectio7i  2nirulente  tegumentaire 
(Hallopeau),  a  rare  malady  of  much  gravity  has 
been  described,  characterised  by  the  formation 
of  superficial  pustules,  tending  to  arise  in  patches 
spreading  excentrically,  which  invades  a  great 
portion  of  the  skin  and  evolves  incessantly  by 
successive  outbursts  accompanied  by  fever.  At 
first  it  was  supposed  to  occur  exclusively  in 
gravid  females,  like  herpes  gestationis,  but  in 
later  years  it  has  been  described  in  women 
apart  from  pregnancy  and  also  in  man.  The 
eruption  has  many  analogies  with  the  pustular 
phases  of  dermatitis  herpetiformis,  but  in  the 
latter  the  pustules  are  mostly  formed,  often 
very  rapidly,  out  of  vesicles ;  in  I.  herpetiforme 
the  pustules  evolve  as  such.  Whether  the 
eruption  is  due  to  a  pyjemia,  or  toxsemia,  or  a 
neurosis,  is  not  certain.  Kaposi  has  published 
some  striking  portraits  (Archiv  fur  Dermat. 
1887). 

Implantation.— The  process  of  graft- 
ing or  inserting,  or  the  thing  so  ingrafted  or 
inserted.  Implantation  cysts  are  such  as  form 
round  foreign  matter  accidentally  introduced 
into  some  part  of  the  body  {e.g.  the  eye).  The 
name  is  also  given  to  that  form  of  monstrosity 
in  which  one  foetus  is  found  in  the  interior  of 
another  {foetus  in  foetu). 

I  m  potence.  See  Scrotum  and  Testicle, 
Diseases  of  {Impotence)  ;  Morphinomania 
{Effects)  ;  Obesity  {Etiology,  Castration) ; 
Sterility. 

I m pregrnation.  See  Fcetus  and  Ovum, 
Development  of  {Fertilisation) ;  Sterility. 

Impressions,     Maternal.  See 

Maternal  Impressions. 

Impulse. — A  thrust  or  beat  {see  Physio- 
logy, Circulation,  Cardiac  Impulse) ;  also  a 
"  sudden  access  of  volition "  {see  Insanity, 
Nature  and  Symptoms,  Mental  Functions, 
Impulse). 

Impulsive  Tic— A  chorea-like  affection 
occurring  in  children,  and  consisting  of  in- 
voluntary muscular  movements,  explosive  utter- 
ances {echo/alia,  coprolalia),  and  sometimes  of 
fixed  ideas ;  Giles  de  la  Tourette's  Disease. 

Inadequacy.  —  Insufficiency,  e.g.  when 
the  kidney  or  the  thyroid  gland  is  not  active 
enough  to  perform  its  proper  functions  (renal 
or  thyroid  inadequacy). 

Inanition. — The  condition  of  exhaustion 
arising  from  want  of  nourishment,  either  from 


starvation  or  from  inability  of  the  organs  to 
assimilate. 

Incarceration.  —  The  retention  of  an 
organ  of  the  body  in  a  place  where  it  either  ought 
not  to  be  or  from  which  it  ought  to  have  passed 
at  an  earlier  time,  e.g.  the  bowel  in  a  hernial 
sac,  the  pregnant  uterus  in  the  pelvis,  etc. 

Incised  Wounds.  See  Medicine, 
Forensic  ( Varieties  of  Wounds). 

Incisor  Teeth.  See  Children,  De- 
velopment of  {Dentition) ;  Teeth. 

inclusion.  —  The  shutting  up  of  one 
structure  or  body  within  another,  e.g.  foetus  in 
foetu,  or  foetal  implantation,  in  which  one  foetus 
is  contained  within  another  (in  its  abdominal  or 
cranial  cavity). 

Incoherence.  See  Insanity,  Nature 
AND  Symptoms. 

Incompatibility.    See  Prescribing. 

Incompetence. — A  defect  in  the  per- 
formance of  the  functions  of  any  part  of  the 
body,  but  especially  of  the  valves  of  the  heart 
when  they  close  imperfectly  and  allow  the 
generation  of  a  backward  current  in  the  circula- 
tion. See  Heart,  Affections  of  Myocardium 
AND  Endocardium  ;  Pulse  ;  etc. 

Incontinence  of  Faeces. — inability 

to  control  the  expulsion  of  fteces  from  the  lower 
bowel,  as  in  torn  perineum,  etc. 

Incontinence  of  Urine. — Inability 

to  retain  urine  in  the  bladder.  See  Micturi- 
tion {Incontinence) ;  Prostate  Gland  {Hyper- 
tro2jhy.  Symptoms) ;  Urination,  Disorders  of 
{Incontinence). 

Incoordination. — The  results  of  want 
of  harmony  between  the  will  power  and  the 
action  of  the  muscular  system.  See  Paralysis 
{Introduction) ;  Spinal  Cord,  Medical  {General 
Symptomatology);  Tabes  Dorsalis  {Symptoma- 
tology, Disturbance  of  Gait,  etc.). 

Incubation  Period.  iSee  Diphtheria 
{Clinical  History) ;  Disinfection  {Periods  of 
Incubation  and  Infectiveness) ;  Epidemiology  ; 
Measles  (Incubation) ;  Scarlet  Fever  (Stages) ; 
etc. 

Incubator. — An  apparatus  in  which  eggs, 
germs,  or  the  new-born  infant  can  be  placed 
and  kept  at  a  constant  temperature  ;  a  couveuse 
(q.v.).  See  Labour,  Operations  (Induction  of 
Premature  Labour) ;  Sclerema  Neonatorum 
(Treatment). 

I ncudectomy.— Excision  of  the  incus 
from  the  middle  ear. 

Incus.  See  Physiology,  Senses  (Hearing, 
Middle  Ear). 
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Indecent  Assault.  See  Medicine, 
Forensic  {Rape). 

Index.    (See  Anthropometry  ;  Ethnology. 

India..    See  Balneology  (India). 

Indian  Drug^S.  —  in  the  Indian  and 
Colonial  Addendum  to  the  British  Pharmacopoeia 
of  1898  a  good  many  drugs  growing  in  and  used 
in  India  are  described,  e.g.  Indian  Chiretta 
{Andrographis),  Indian  Orange  Peel  {Aurantii 
Cortex  Indicus),  Indian  Gamboge  (Camhogia 
Indica),  Indian  Gum  (Gummi  Indicum),  Indian 
Oil  of  Verbena  {Oleum  Graminis  Citrati),  Indian 
Podophyllum,  Indian  Squill  {Urginea),  and 
Indian  Valerian. 

Indiarubber.  *S'ee  Caoutchouc  ;  Trades, 
Dangerous  {Bisulphide  of  Carbon  Poisoning). 

Indican. — Indoxyl-sulphate  of  potassium 
(CgHgNSO^K),  derived  from  indoxyl  (CgH.NO), 
which  in  its  turn  is  got  by  oxidation  from  indol 
(CgHn-N).  See  Physiology,  Excretion  {Urine, 
Sulphur  -  containing  Bodies) ;  Urine,  Patho- 
logical Changes  in  {Colour) ;  Adrenal  Bodies, 
Addison's  Disease  (Symptoms,  Urine). 

Indicanuria.  *S'ee  Urine,  Pathological 
Changes  in  (Aromatic  Substances,  Indicanuria) ; 
Stomach  and  Duodenum,  Diseases  of  (Ulcer  of 
Stomach,  Special  Symptomatology,  Urine). 

I  n  d  i  es,  West.  See  Therapeutics,  Health 
Eesorts  (Climates  for  the  Aged,  West  Indies). 
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See  also  Insanity,  Nature  and  Symptoms 
(Etiological  Varieties) ;  Nose,  Accessory 
Sinuses,  Inflammation  of  (Indigestion  from 
swallowing  Secretions) ;  Rickets  (Etiology) ; 
Stomach  and  Duodenum,  Diseases  of 
(General  Etiology,  Infective  Diseases) ;  Stomach 
AND  Duodenum,  Diseases  of  (General  Symptom- 
atol ogy,  Indiges tion). 

The  term  indigestion  serves  as  a  cloak  to  cover 
a  multitude  of  dyspeptic  disorders,  some  of 
which  come  throughout  their  entire  course 
under  the  name,  others  only  so  long  as  clear 
evidence  of  the  presence  of  a  distinct  morbid 
lesion  is  wanting,  constituting  the  primary 
cause,  and  worthy  of  consideration  in  the  light 
of  an  individual  entity.  Indigestion,  in  truth, 
applies  simply  to  symptoms  of  digestive  unrest 
of  objective  or  subjective  character,  denoting 
presence  of  a  morbid  condition  of  the  tissues  and 
cells  in  some  part  of  the  alimentary  system 


itself,  or  in  other  systems  of  the  body,  and 
reflexly  influencing  digestive  organs  and 
processes  through  the  mediation  of  the  nervous 
system  or  the  circulation. 

Thus  patients  suffering  from  symptoms 
common  to  early  stages  of  gastric  ulcer,  cancer 
of  the  stomach,  or  dilatation  of  that  organ, 
from  the  results  that  neurasthenia  often 
occasions  upon  the  processes  of  peptic  digestion, 
those  of  a  gouty  habit  may  give  rise  to,  or  that 
may  spring  from  changes  in  the  composition  of 
the  blood  and  alterations  in  its  supply,  are  as 
truly  the  victims  of  indigestion  as  those  affected 
by  simple  gastric  catarrh.  Unlike  the  majority 
of  diseased  types  indigestion  cannot,  therefore, 
be  associated  with  any  one  principal  causal 
agent.  Nor  can  the  individual  symptoms  even 
be  considered  as  indicative  of  one  or  other 
separate  pathological  condition.  Functional 
faults  and  organic  error  are  so  closely  and 
intricately  connected  in  result,  and  so  surely 
exercise  some  influence  on  each  other,  that 
where  the  one  is  the  other  generally  exists 
also. 

Classification 

I.  Acute. 

A.  From  Organic  Lesions. 

1.  Acute  Gastritis. 

2.  Gastric  Ulcer  (occasionally). 

3.  Gastric  Cancer  „ 

B.  Through  Nervous  Influences. 

1.  Cerebral. 

2.  Spinal  Gastric  Crises. 

3.  Peripheral. 

C.  Toxsemic. 

1.  Autogenetic. 

(a)  Uraemia,  Cholsemia. 

(b)  Auto-toxeemia. 

2.  Heterogenetic. 

(a)  Alcohol. 

(b)  Chemical  Drugs. 

II.  Subacute  and  Chronic. 

A.  From  Organic  Lesions. 

1.  Simple  or  Chronic  Gastritis. 

2.  Gastric  Ulcer  (occasionally). 

3.  Gastric  Cancer. 

4.  Dilatation  of  Stomach  from  Pyloric 

Stenosis. 

5.  Gastric  Cirrhosis. 

6.  Tubercle. 

7.  Syphilis. 

8.  Venous  Congestion. 

B.  Functional. 

(I.)  Of  Local  Origin. 
1.  Secretory. 

(a)  Acid. 

(1)  Hyperchlorhydria. 

(2)  Gastroxynsis. 

(3)  Hypochlorhydria. 

(b)  Ferment. 

(1)  Hypopepsia. 

(2)  Apepsia. 
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2.  Sensory. 

(a)  Sensation. 

(1)  Heartburn. 

(2)  Pain  after  or  before 

food ;  Gastralgia. 

(b)  Sensibility. 

(1)  Tenderness  on  pres- 

sure. 

(2)  To  peristaltic  move- 

ments. 

3.  Motor. 

(a)  Hyperperistalsis. 

(b)  Hypoperistalsis. 

(c)  Pyloric  Insufficiency. 

(d)  Pyloric  Spasm. 

(e)  Dilated  Stomach. 
(/)  Gastroptosis. 

(g)  Delayed  emptying. 

(II.)  Of  Distant  Origin. 

1.  Cerebral. 

(a)  Hysteria,  Neurasthenia, 
(i)  Hemicrania. 

2.  Spinal. 

(a)  Spinal  Irritation. 

(b)  Some  cases  of  Systemic 

Disease. 

3.  Peripheral. 

(a)  Intestinal  Lesions. 

(b)  Pelvic  Disease. 

(c)  Pregnancy. 

(d)  Enteroptosis. 

C.  Toxfemia. 

1.  Autogenetic. 

(a)  Urjemia,  Cholsemia,  etc. 

(b)  Auto-intoxication. 

(c)  Gout  and  Rheumatism. 

2.  Heterogenetic. 

(a)  Alcohol. 

(6)  Drugs  and  Poisons. 

The  classification  of  cases  of  indigestion  intro- 
duced above  must  not  be  regarded  as  being  in 
any  way  cither  exhaustive  or  complete.  Space 
forbids  a  further  elaboration.  As  it  stands  it  is 
meant  to  indicate  the  mode  of  origin  and  the 
nature  of  the  primary  cause  of  the  various 
chief  types  of  indigestion,  apart  from  the  many 
forms  in  which  more  than  one  of  these  factors 
coexist,  and  from  those  in  which  diff'erent 
symptoms  are  produced  by  similar  causes. 
Every  case  of  indigestion  of  organic  source  must 
necessarily  exhibit  some  disturbance  of  function. 

Those  disorders  of  digestion  which  are  purely 
functional  from  the  first  may  continue  without 
establishment  of  any  organic  change  for  some 
length  of  time,  but  if  very  prolonged  generally 
induce  actual  changes  in  the  tissues  and  cells  of 
the  stomach  walls. 

It  cannot  be  too  strongly  insisted  on  that 
indigestion  must  on  every  occasion  be  regarded 
merely  as  a  symptom,  not  as  a  disease  to  be 
treated  by  rule  of  thumb  with  routine  remedies 


and  stereotyped  therapeutic  measures.  Few 
cases  are  identical  in  form,  origin,  or  personal 
idiosyncrasy.  In  many  the  primary  source  from 
which  the  symptoms  proceed  has  no  direct 
relationship  to  the  stomach  or  its  digestive 
processes, — the  morbid  symptoms,  subjective  or 
objective,  exhibited  by  that  organ  depending 
entirely  upon  irritation  of  the  nervous  tissues 
supplied  to  more  or  less  distant  parts,  and 
consequent  abnormal  stimulation  reflexly  con- 
veyed to  the  gastric  nervous  mechanism. 

Again,  constitutional  affections  may  be  really 
answerable  for  the  occurrence  of  the  symptoms, 
and  imless  they  are  dealt  with  along  with  the 
treatment  of  the  local  complaint,  may  inhibit 
success.  In  anaemia,  gout,  chronic  debilitating 
diseases,  little  benefit  will  accrue  unless  the 
larger  lesion  is  recognised  as  the  more  important 
factor  in  the  management  of  the  less. 

Another  class  of  case  confesses  to  toxaemia  as 
the  causa  causans ;  autogenetic  when  produced 
by  excessive  absorption  of  poisonous  products  of 
intestinal  fermentation,  proteolysis,  or  putre- 
faction, or  by  inability  on  the  part  of  the  liver 
to  render  the  quantities  conveyed  to  it  innocuous ; 
when  aroused  by  presence  of  the  results  of 
metabolism  in  the  blood-stream,  because  of  renal 
inefiiciency,  or  of  biliary  items  where  their 
passage  into  the  bowel  is  arrested  ;  heterogenetic 
when  induced  by  alcoholic  excess,  or  by  ingestion 
or  introduction  of  various  gastric  irritants  into 
the  stomach  or  body. 

The  general  neuroses  also  must  be  borne  in 
mind, — hysteria,  neurasthenia,  and  mental 
depression, — in  the  consideration  of  indigestion  ; 
and  in  women,  the  wonderful  influence  exercised 
by  diseased  conditions  of  the  organs  of  generation 
upon  digestive  processes,  especially  of  the 
ovaries,  as  well  as  the  intimate  connection  which 
the  menstrual  functions  and  pregnancy  bear  to 
them. 

Still  another  point  worthy  of  attention  relates 
to  the  tendency  that  exists  in  cases  in  which 
certain  glandular  secretions,  for  whose  real 
significance  in  the  bodily  economy  we  are  still 
groping,  have  been  arrested,  or  altered, — as,  for 
instance,  the  secretion  of  the  thyroid  gland  in 
myxoedema  and  goitre,  or  of  the  ovaries  after 
double  ovariotomy,  —  to  the  occurrence  of 
dyspeptic  troubles.  Recognition  of  the  fault 
underlj'ing  such  cases  will  elucidate  many  of 
their  puzzling  symptoms,  and  indicate  the  most 
advantageous  line  of  treatment. 

Further,  as  "digestion"  signifies  all  the 
processes  by  means  of  which  the  nutritive 
elements  of  the  food  introduced  into  the  body 
are  adapted  for  absorption  into  the  circulating 
fluids  for  use,  for  assimilation,  and  in  metabolism, 
so  "indigestion"  may  be  held  to  include  many 
more  recondite  morbidities  connected  with  the 
retail  department  of  co-operative  protoplasmic 
commerce,  than  the  wholesale  division,  dealing 
with  crude  material,  can  offer.    From  the  time 
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food  is  taken,  up  to  the  evacuation  of  that  which 
is  waste,  and  until  the  nutritious  materials 
separated  from  it  have  been  finally  transformed 
into  cell  components,  or  paid  their  way  in  the 
production  of  energy  at  the  cost  of  their  own 
decomposition,  digestion  continues  and  in- 
digestion is  possible. 

Robin's  classification  divides  dyspepsias  into 
three  groups  :  dyspepsias  from  exaggeration  of 
function,  or  hypersthenic ;  those  due  to 
insufficient  function,  or  hyposthenic ;  and  those 
caused  by  perversion  of  function,  or  gastric 
fermentations.  Einhorn  recognises  organic 
disease  with  constant  lesions,  functional  disease 
with  variable  lesions,  and  nervous  affections  of 
the  stomach. 

Etiology. — Indigestion  respects  neither  age 
nor  sex ;  male  and  female,  old  and  young  are 
liable  to  be  attacked.  Both  age  and  sex, 
however,  have  some  influence  over  the  incidence 
of  the  malady,  and  the  type. 

Predisposing  Causes.  —  1.  Dietetic.  —  Un- 
doubtedly the  chief  source  of  indigestion  lies 
in  errors  of  diet.  It  is  a  very  difficult  and 
hazardous  matter  to  define  what  constitutes  a 
dietetic  error  in  the  universal  sense.  One  man's 
meat  is  another's  poison.  Use  and  wont  within 
certain  limits  influences  the  question.  Habits, 
occupation,  temperament,  constitution,  and 
bodily  condition  modify  the  conception  of  what 
may  be  appropriate  in  each  separate  case. 

Idiosyncrasy  also  has  to  be  remembered. 

Mere  personal  errors,  apart  from  these  con- 
siderations, consist  in  habitual  omission  to 
properly  masticate  the  food,  in  hurried  bolting 
of  meals,  immoderate  use  of  alcoholic  stimu- 
lants, of  astringent  infusions,  ice-cold  liquids, 
or  over-hot  drinks.  In  addition,  where  the  cir- 
cumstances of  the  patient  place  no  restriction  in 
the  way  of  his  or  her  indulgence  of  appetite, 
the  continual  enjoyment  of  highly  spiced  foods, 
the  ingestion  of  one  of  the  three  primary  forms 
of  food-stufFs  out  of  all  proportion  to  the  other 
two,  whether  it  be  proteid,  carbohydrate,  or  fat, 
and  a  too  close  sequence  of  heavy  meals,  tend 
in  time  to  produce  dyspeptic  symptoms,  either 
from  local  quarrels  on  the  part  of  the  digestive 
organs,  surfeited  by  excess,  or  from  general 
conditions,  reflexly  causing  a  disordered  state  of 
the  alimentary  tract. 

Indigestion  from  long-continued  dietetic  error, 
whether  it  be  due  to  personal  misdemeanours, 
to  constitutional  states,  or  to  environment, 
chiefly  arises  from  incongruity  between  the 
food  taken  and  the  physical  needs  of  the  body ; 
— the  amount  of  active  expenditure  of  muscu- 
lar energy,  by  inclination  or  of  necessity,  cor- 
responding to  but  part  of  the  nutriment  ingested 
and  absorlied ; — or  from  unsuitable  characters 
of  the  food  for  the  upkeep  of  function — mental, 
secretory,  or  trophic.  In  those  to  whom  circum- 
stances deny  a  choice,  irregular,  unsuitable,  and 
insufficient  forms  of  sustenance,  badly  prepared 


or  not  prepared  at  all,  often  initiate  chronic  in- 
digestion. 

2.  Habits. — Any  ill  effects  which  may  follow 
such  dietetic  errors  as  are  enumerated  above 
are  dependent  in  great  part  on  the  habits  of 
the  individual.  Indiscretions  in  diet,  produc- 
tive of  serious  disturbance  in  the  digestive 
economy  of  the  sedentary  occupant  of  an  office, 
or  of  one  largely  confined  by  necessity  to  the 
house,  may  prove  harmless  to  those  who  live 
an  outdoor  life,  or  whose  occupation  entails  a 
considerable  output  of  physical  energy.  But 
conversely,  a  monotonous  or  barely  sufficient 
diet  may  serve  for  one  who  expends  but  little 
muscular  force,  while  quite  inadequate  for  the 
worker  and  a  source  in  him  of  digestive  dis- 
order. A  very  common  starting  -  point  for 
indigestion  is  shown  by  persons,  accustomed 
previously  to  an  out-door  life  or  much  open-air 
exercise,  who  take  up  their  abode  in  towns,  or 
enter  upon  confined  or  sedentary  occupations. 
The  dietetic  habits  formerly  suited  to  their  cir- 
cumstances are  too  often  continued  under  these 
changed  conditions,  and  if  long  maintained 
almost  certainly  result  in  ill-health. 

Symptoms. — Owing  to  the  fact  that  many  of 
the  clinical  signs  and  symptoms  of  indigestion 
are  common  to  more  than  one  of  its  different 
types,  perhaps  the  most  simple  and  intelligible 
course  to  follow  is  to  discuss  them  seriatim,  as 
they  fall  under  (1)  Sensory,  (2)  Motor,  and  (3) 
Functional  groups. 

1.  Sensory  Symptoms  common  in  Indigestion. 
— Local  sensations  of  discomfort  in  the  stomach 
are  generally  the  first  signs  given  of  the 
presence  of  gastric  disorder.  They  may  only 
amount  to  a  vague  feeling  of  uneasiness,  of  a 
ball  in,  or  some  apparent  weight  pressing  down, 
the  stomach  ;  again,  they  may  take  the  form  of 
a  gnawing  pain,  persisting  for  some  time,  and 
usually  directly  related  to  the  ingestion  of  food, 
or  of  more  paroxysmal  attacks  of  pain,  either  at 
some  special  stage  of  gastric  digestion,  or  inde- 
pendent of  digestive  processes.  Not  infre- 
quently the  subjective  sensation  of  pain  is  more 
or  less  definitely  confined  to  one  point,  and  can 
be  located  by  the  patient.  In  the  majority  of 
cases,  however,  the  feeling  of  uneasiness  and 
pain  is  diffuse  and  referred  to  the  entire  organ. 
Another  common  complaint  is  that  of  "swel- 
ling "  of  the  stomach,  a  feeling  as  if  it  were 
greatly  distended,  and  had  too  little  accommo- 
dation for  its  bulk.  This  may  arise  from  actual 
distension  of  the  stomach  with  gas,  or  occur 
apart  from  any  real  dilatation  or  obstruction, 
and  due  to  a  hyperjesthetic  condition  of  the 
sensory  nerve  fibrils  in  the  wall.  Patients  now 
and  then  describe  their  stomach  as  giving  them 
the  idea  of  an  absolutely  inert  mass  or  foreign 
body, — a  symptom  of  nervous  dyspepsia  with 
temporary  arrest  of  peristalsis  and  secretion, 
where  the  nerves  of  the  surrounding  abdom- 
inal viscera  are  hypersensitive.     Sensations  of 
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dragging  down  of  the  stomach  are  often  very 
distressing  ;  they  appear  in  dilatation,  in 
gastroptosis,  where  the  pyloric  end  alone  is 
displaced  downwards — pyloroptosis, — frequently 
with  floating  kidney,  and  where  peritonitic 
adhesions  exist  between  the  stomach  and  other 
abdominal  organs  or  tissues. 

The  relationship  between  gastric  uneasiness 
and  painful  sensations  and  the  taking  of  food 
is  an  important  factor  in  cases  of  indigestion. 
These  symptoms  may  precede,  accompany,  or 
follow  its  ingestion.  If  coming  after  food  the 
length  of  time  which  elapses  before  the  morbid 
sensations  set  in  is  of  value  in  determining 
their  origin.  When  distress  and  pain  occur  at 
the  time  of  entry  of  food  into  the  stomach,  if 
they  be  not  more  than  slight  though  persistent, 
subacute  or  chronic  catarrh  of  the  gastric 
mucous  membrane,  malignant  disease,  dilata- 
tion with  incomplete  emptying  and  fermenting 
residual  contents,  or  irritability  of  the  nerve- 
endings  in  the  mucosa,  resenting  the  introduc- 
tion of  new  material,  may  be  present.  More 
acute  pain  and  discomfort  coincident  with 
entrance  of  food  occur  in  gastric  ulcer,  in  cases 
of  cancer  with  ulceration,  and  in  hyperfesthetic 
nervous  cases. 

The  usual  site  of  pain  due  to  gastric  disease 
is  the  epigastric  region,  extending  up  below  the 
sternum  in  chronic  gastritis,  of  a  radiating  and 
more  continuous  character  in  cancer  of  the 
pylorus,  severe  and  strictly  circumscribed  in 
gastric  ulcer,  but  associated  with  a  similar  small 
painful  area  in  the  back  close  to  and  usually  a 
little  to  the  left  of  the  eleventh  or  twelfth  dorsal 
vertebral  spine  ;  paroxysmal  and  localised  in  idio- 
pathic gastralgia  ;  dull  and  more  diffuse  in  neur- 
asthenia. Cancer  of  the  smaller  curvature  of  the 
stomach  may  give  rise  to  painful  sensations  at 
a  somewhat  higher  level,  of  the  posterior  wall 
to  pain  felt  in  the  back.  In  dilatation  and 
gastroptosis  the  location  of  the  pain  approaches 
nearer  to  the  umbilicus.  Gastralgia  when 
caused  reflexly  by  disease  of  other  organs  is 
usually  located  in  the  epigastric  region,  but  the 
pain  tends  to  spread  over  a  wide  area. 

Cardialgia,  a  symptom  commonly  described 
as  heartburn,  proceeds  from  irritation  of  the 
nerve  terminations  in  the  lining  membrane  of 
the  oesophagus  and  pharynx  by  hyperacid  con- 
tents of  the  stomach,  eructated  by  antiperistaltic 
action  and  initiated  by  over-stimulation  of  the 
gastric  nerves  by  the  excessive  acidity  of  the 
contents.  Heartburn  is  merely  an  extension  of 
the  less  definite  variety  of  pain  induced  by 
excess  of  acidity  in  the  stomach  itself  to  the 
oesophagus  and  pharynx,  whose  nerve -endings 
are  more  sensitive  to  acid  stimuli. 

2.  Motor  Symptovis. — The  most  frequent  re- 
sult of  disturbance  of  gastric  motility  is  delayed 
digestion,  from  weakened  peristaltic  movements 
of  the  muscular  coat  of  the  stomach  wall,  with 
some  degree  of  stasis  of  the  contents  and  fer- 


mentation. If  severe  or  protracted,  actual 
dilatation  may  follow.  Hyperperistalsis  is  not 
so  common,  but  is  met  with  in  irritable  nervous 
cases,  especially  in  those  with  hyperchlorhydria, 
and  occasionally  is  so  pronounced  in  character 
that  the  contractions  are  palpable.  Pyloric 
spasmodic  contractions  are  of  a  similar  nature ; 
irritation  of  the  adjacent  gastric  surface  by  acid 
contents  inducing  the  paroxysms  which  are  fre- 
quently accompanied  by  severe  cramp-like  pains 
and  burning  sensations. 

Vomiting  or  emesis  is  directly  due  to  abnor- 
mal motor  action,  but  is  usually  a  secondary 
result  of  nerve  irritation.  Consisting  in 
paroxysmal  gastric  antiperistalsis,  combined 
with  contraction  of  the  diaphragmatic  muscle 
and  of  the  muscles  of  the  abdominal  parietes, 
it  may  be  of  local,  remote,  or  central  origin.  If 
of  local  origin,  the  exciting  cause  may  be  in  the 
stomach  contents,  or  in  the  blood  supplying  the 
local  nerve  ganglia ;  if  remote,  the  primary 
source  is  usually  irritation  of  peripheral  nerve 
fibres  or  cells,  of  the  abdomen  and  pelvis  in 
pregnancy  and  ovarian  tumours,  of  the  peri- 
toneum in  acute  peritonitis  and  intestinal 
obstruction ;  and,  if  central,  either  of  spinal 
or  cerebral  origin,  from  organic  lesion,  toxa^mic 
irritation,  or  functional  nervous  disorder. 
Generally  speaking,  acts  of  vomiting  which  are 
independent  of  meals,  are  preceded  by  little 
nausea,  and  followed  by  few  if  any  feelings  of 
ill-health,  and  in  which  the  materials  vomited 
are  of  normal  character,  or  nearly  so,  point  to 
a  functional  cause,  peripheral  or  central,  un- 
complicated by  local  organic  disease,  or  by 
morbid  changes  of  local  function  induced  by 
neurotic  influence.  The  relationship  between 
the  taking  of  food,  the  kind  of  food,  the  regu- 
larity or  irregularity  of  occurrence,  the  degree 
of  nausea  experienced,  the  character  and  amount 
of  the  vomit,  the  features  of  the  act  itself,  and 
an  attack  of  emesis,  requires  investigation  be- 
fore the  true  significance  of  the  symptom  can 
be  properly  appreciated  ;  in  addition,  of  course, 
to  the  obtainal  of  positive  or  negative  evidence 
as  to  the  presence  of  complicating  lesions,  which 
may  possibly  be  to  blame. 

Rumination  or  merycism  is  another  motor 
symptom,  and  one  indeed  which  is  not  so  im- 
common  as  popularly  supposed.  It  may  be, 
however,  perfectly  compatible  with  a  healthy 
state  of  digestion,  although  tending  to  initiate 
symptoms  of  dyspeptic  disturbance  in  course  of 
time,  if  the  habit  be  long  and  constantly  per- 
sisted in.  While  met  with  in  certain  cases  of 
indigestion,  particularly  in  those  of  neurotic 
origin,  it  can  scarcely  be  regarded  as  a  true 
morbid  symptom  of  dyspepsia,  but  rather  as  a 
more  or  less  abnormal  habit,  often  begun  in 
curiosity,  perceived  to  be  not  unpleasant,  re- 
peated too  frequently,  and  ultimately  found  to 
have  become  a  necessary  custom.  The  habit 
has  arisen  from  imitation,  as  in  Korner's  case. 
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and  has  been  traced  in  a  few  instances  to  heredi- 
tary influence. 

3.  Functional  Signs  and  Symptoms. — These 
denote  the  numerous  errors  of  secretory  and 
digestive  power.  The  methods  of  examining 
the  contents  of  stomach  and  the  significance 
which  attaches  to  their  results  have  already 
been  fully  discussed  in  an  earlier  article.  It 
will  sufiice  here  to  introduce  a  scheme  of  classi- 
fication indicative  of  the  relationship  between 
altered  characters  of  the  stomach  contents  and 
indigestion  in  many  of  its  forms  : — 

Classification  of  Gastric   Conditions  with 

REGARD  TO  THE  CHARACTERS  OF  THE  StOMACH 

Contents,  Chemical  and  Physical 

I.  Acidity. 

A.  Normal. 

In  health ;  hepatic  dyspepsia ;  cancer 
of  cardiac  orifice  and  oesophagus ; 
erosions ;  nervous  and  anaemic  dys- 
pepsia. 

B.  Hyperacidity. 

1.  Hydrochloric  acid  increased. 

In  gastric  ulcer,  and  erosions ; 
from  nervous  causes ;  in  some 
cases  of  dilated  stomach ;  occa- 
sionally in  cancer  following  ulcer. 

2.  Hydrochloric  acid  diminished ;  or- 

ganic acids  increased. 

In  cancer  of  the  pylorus  and 
pyloric  region ;  dilatation  of  the 
stomach  ;  nervous  dyspepsia  ;  the 
later  stages  of  gastric  ulcer  ; 
chronic  catarrh  ;  atonic  dyspepsia. 

C.  Hyperacidity. 

1.  Without   organic   acid  fermenta- 

tion. 

Hypochlorhydria  without  fer- 
mentation ;  at  beginning  of  acute 
gastritis,  or  during  convalescence 
from  it  ]  cancer  of  the  stomach 
(rarely)  ;  cirrhosis  ventriculi  ; 
during  acute  or  chronic  febrile 
and  cachectic  disorders  (on 
occasion). 

2.  With  organic  acid  fermentation. 

Chronic  catarrh ;  atrophy  of 
the  mucous  membrane  ;  cancer ; 
waxy  degeneration ;  cirrhosis  ; 
acute  febrile  diseases  ;  dilated 
stomach  without  pronounced 
stasis ;  phlegmonous  gastritis. 

II.  Digestive  power. 

A.  Normal. — In   health  ;    gastric   ulcer ; 

nervous  dyspepsia  ;  many  cases  of 
oesophageal  and  cardiac  cancer ;  early 
catarrh. 

B.  Increased.  —  Gastric    ulcer  ;  nervous 

hyperchlorhydria  ;  often  in  diabetes. 

C.  Diminished.  —  Cancer     of     stomach  ; 

chronic  catarrh ;  atony ;  dilated 
stomach  with  catarrh  ;  nervous  dys- 


pepsia ;  acute  gastritis ;  acute  fevers ; 
cirrhosis. 

III.  Length  of  stay  in  stomach. 

A.  Normal. 

In  health ;  gastroptosis  without  ob- 
struction ;  nervous  dyspepsia  ;  gas- 
tric ulcer. 

B.  Shortened. 

Hyperchlorhydria  ;  hyperperistalsis  ; 
insufiiciency  of  pylorus  ;  gastric 
ulcer  (rarely),  diabetes. 

C.  Lengthened. 

1.  Diminished   peristalsis.  Nervous 

dyspepsia  ;  cancer  ;  dilatation  ; 
pyloric  stenosis  ;  cicatrices  of  old 
ulcers. 

2.  Decreased    power    of  digestion. 

Cancer ;  chronic  and  atrophic 
catarrh  ;  acute  gastritis. 

3.  From  both  causes.     Cirrhosis  of 

stomach ;  dilated  stomach  with 
catarrh ;  many  nervous  dyspep- 
sias ;  hypersecretion  (fluid  re- 
maining in  form  of  gastric  juice, 
not  of  food).  Cancer  at  later 
stages. 

IV.  Specific  gravity  (after  filtration). 

1.  Normal.    After  a  meal  1010-1020. 

2.  Increased.    Hyperacidity  1020 -f 

3.  Diminished.    Hyperacidity  1010  — 

V.  Blood. 

1.  Bright  red,  copious,  coagulable.  Gastric 

ulcer. 

2.  Darker,  copious,  clotted.    Gastric  ulcer 

or  cancer  ;  duodenal  ulcer  (rarely). 

3.  Bright  red  or  brown,  smaller  amount. 

Gastric  erosions,  chronic  ulcer,  with 
weak  cicatrix  ;  acute  gastritis  ;  hepatic 
congestion ;  venous  engorgement. 

4.  "Coff"ee  grounds."     Cancer,  especially 

with  atony  and  dilatation. 

Special  Forms  op  Indigestion 

Hemicrania  (Migraine,  Megrim,  Sick-head- 
ache).— The  subject  of  megrim,  its  nature  and 
significance,  to  be  adequately  discussed,  would 
require  a  volume  to  itself.  The  question  whether 
hemicranial  attacks  are  species  of  nerve-torna- 
does, as  advanced  by  Liveing,  are  auto-toxsemic 
in  origin,  are  caused  by  both  of  these  factors 
in  combination,  or  derived  from  various  other 
suggested  sources,  boasts  of  so  extensive  a  litera- 
ture and  has  been  so  diversely  answered  that 
it  is  hopeless  to  go  fully  into  it  here.  To  the 
writer  the  most  probable  theory,  and  the  one 
capable  of  the  widest  application,  ascribes  the 
exciting  cause  to  a  sudden  overflow  of  abnormal 
nerve  force,  similar  to  that  which  occasions 
epileptic  seizures,  but  expended  upon  sensory 
and  functional  nervous  mechanisms  in  lieu  of 
motor  areas,  incited  thereto  by  the  presence  of 
poisonous  substances  in  the  blood,  the  products 
of  insufficient  metabolism,  which,  when  they 
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attain  to  a  certain  proportion  in  the  blood, 
initiate  a  critical  paroxysm,  followed  by  a  longer 
or  shorter  period  of  quiescence.  Megrim,  associ- 
ated with  gouty  habit,  is  explicable  on  similar 
grounds.  When  intimately  connected  in  women 
with  the  menstrual  function,  the  periodical 
stimulus  to  the  nervous  system  thus  afforded 
suffices  to  liberate  any  morbid  surplus  of  nerve 
energy,  in  conjunction  with  the  usual  concomitants 
of  such  cases, — constipation  and  some  degree  of 
auto-intoxication.  Long  made  a  scapegoat  in 
megrim,  the  liver  is  more  probably  a  companion 
in  misfortune  than  an  organ  meriting  blame. 

The  symptoms  accompanying  attacks  of 
megrim  are  most  variable  in  character ;  practi- 
cally the  only  features  which  are  constantly 
presented  being  the  paroxysmal  nature  of  occur- 
rence, the  entire  absence  of  cognate  symptoms 
throughout  the  intervals,  and  the  intense  feeling 
of  nausea  produced  during  the  later  stages  of 
the  attack.  Hemicrania ;  ocular  disturbances, 
such  as  hemianopsia,  scotoma,  and  subjective 
perception  of  apparent  visual  objects,  coloured 
or  uncoloured ;  mental  confusion,  paraesthetic 
symptoms  on  one  side  of  the  body,  and  post- 
paroxysmal nervous  phenomena, — aphasia,  tem- 
porary loss  of  memory,  —  may  severally  be 
present  or  absent. 

Vomiting,  or  some  other  form  of  critical 
evacuation,  usually  intervenes  before  subsidence 
of  an  attack  ;  but  this  is  not  invariably  the 
case,  the  nausea  sometimes  disappearing  gradu- 
ally apart  from  actual  crisis. 

Flatulent  Dyspepsia. — Gastric  flatulence  may 
be  of  two  kinds ;  either  the  result  of  fermenta- 
tive processes  taking  place  in  the  contents  of  the 
stomach,  or  of  nervous  origin.  When  fermenta- 
tion of  food-stufFs  constitutes  the  source  of  the 
gas  there  usually  coexists  a  lack  of  hydrochloric 
acid,  secretion  of  which  has  diminished  owing 
to  catarrh  of  the  gastric  mucous  membrane, 
atrophy  of  its  cells,  or  nervous  inhibitory  action  ; 
and  the  tendency  towards  gaseous  evolution  is 
increased  in  each  instance  if  some  degree  of 
stagnation  of  the  gastric  contents  is  also  present. 
Flatulence  of  this  nature  corresponds  in  degree 
and  in  character  with  the  variety  of  food  in- 
gested ;  the  more  readily  fermentescible  the 
food  -  stuff  the  greater  the  ebulition  of  gas. 
Should  the  stomach  be  dilated,  and  residual 
remnants  from  former  meals  be  left  in  it  after  the 
normal  time  of  emptying,  while  the  proportion 
of  hydrochloric  present  is  insufficient  to  prevent 
fermentation,  the  symptoms  of  flatulence  may 
obtain  irrespective  of  meal-time  or  form  of  food. 
The  gas  proceeding  from  fermentative  processes 
generally  possesses  an  odour  corresponding  to 
the  nature  of  the  process  producing  it ;  is  most 
abundant  after  the  ingestion  of  farinaceous 
foods ;  and  is  increased  by  the  administration 
of  alkalies.  In  rare  instances  the  presence  of 
marsh  gas  has  been  detected  by  its  ignition  on 
contact  with  a  flame  of  the  mouth. 


In  many  examples  of  purely  nervous  dyspepsia, 
unassociated  with  fermentative  processes,  symp- 
toms of  flatulence  are  often  met  with,  astonish- 
ing in  the  volume  of  gas  evolved.  Here  the 
formation  of  gas  is  independent  of  the  character 
and  the  ingestion  of  food ;  the  gas  itself  is 
odourless,  tasteless,  is  apparently  expelled  with- 
out effort  or  much  discomfort,  and  may  be  due 
either  to  excessive  entrance  of  carbonic  acid 
gas  from  the  blood  stream  into  the  stomach 
cavity,  owing  to  abnormal  nerve  action,  or  to  ex- 
pulsion of  atmospheric  air  previously  swallowed. 
Indeed,  air-swallowing  and  ei'uctating  forms  a 
special  type  of  neurotic  indigestion. 

Indigestion  in  Dilatation  of  the  Stomach.— 
The  degree  of  dilatation  present  modifies  the 
character  of  the  symptoms  shown.  In  minor 
forms,  where  enlargement  of  the  stomach 
scarcely  amormts  to  true  dilatation,  the  megastria 
of  Ewald,  characteristic  symptoms  may  be  absent, 
only  a  few  of  the  signs  common  to  chronic 
gastric  catarrh  of  mild  type  attracting  notice. 
Where  the  degree  of  dilatation  is  more  pro- 
nounced, symptoms  indicative  of  delayed  empty- 
ing of  the  stomach-contents,  of  stasis,  and  fei"- 
mentative  processes  in  the  residuum  left  in  the 
viscus,  appear  in  most  instances.  But  it  is  of 
importance  to  remember  that  the  symptoms 
presented  by  the  possessors  of  a  dilated  stomach 
vary  directly  with  the  cause  of  the  dilatation. 
Where  the  condition  has  arisen  as  the  sequel  of 
habitual  over-distension  of  the  organ  with  food 
or  with  fluid,  leading  ultimately  to  loss  of 
muscular  tone,  the  chief  fault  lies  not  so  much  in 
loss  of  digestive  power  as  in  defective  motility  ; 
where  dilatation  follows  atonic  dyspepsia,  after 
long-continued  chronic  catarrhal  conditions  have 
injured  both  the  secretory  and  motor  functions 
of  the  stomach,  stasis  of  the  contents  is 
aggravated  by  deficient  digestive  properties ; 
in  the  by  no  means  infrequent  examples  of 
dilatation,  to  all  appearance  solely  due  to  en- 
feebled resilience  and  motility  through  lack  of 
efficient  nervous  control,  a  most  incongruous 
series  of  symptoms  may  be  presented,  the  ordi- 
nary symptoms  of  a  dilated  stomach  being 
masked  by  some  of  the  many  possible  in  nervous 
dyspepsias ;  and,  lastly,  where  dilatation  of  the 
stomach  depends  upon  a  stenosis  of  the  pyloric 
orifice,  the  symptoms  and  signs  correspond.  In 
addition,  it  should  be  further  mentioned  that 
the  signs  accompanying  gastric  dilatation  from 
pyloric  stenosis  vary  with  the  nature  of  the  con- 
striction. Omitting  consideration  of  cancer  of 
the  pylorus  at  present,  simple  hypertrophy  of 
the  pyloric  muscular  and  connective-tissue  coats 
may  lead  to  narrowing  of  its  lumen,  and  prove 
a  hindrance  to  the  escape  of  stomach  contents, 
and  contracture  of  cicatricial  tissue  over  the  site 
of  an  old  ulcer  acts  similarly.  Occasionally 
hyperacidity  of  the  gastric  contents  leads  to 
temporary  spasmodic  closure  of  the  pyloric 
sphincter  by  reason  of  irritation  of  the  nerve- 
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endings  in  the  gastric  mucous  membrane  ;  and, 
if  frequently  repeated,  dilatation  of  the  stomach 
may  be  a  result,  more  especially  where  per- 
sistent irritation  and  consequent  contracture 
has  induced  an  actual  hypertrophy  of  the  pyloric 
tissue. 

Analyses  of  the  gastric  contents  in  cases 
belonging  to  these  several  classes  generally 
yield  characteristic  points  of  difference.  Wher- 
ever stasis  accompanied  by  loss  of  peptic  power 
and  deficiency  of  hydrochloric  acid  has  taken 
place,  examination  of  the  contents  affords  evi- 
dence of  an  excess  of  organic  acids  of  fermen- 
tative processes,  and  of  decreased  digestive 
activity.  Should  the  contents  be  obtained  from 
a  dilated  stomach  of  nervous  origin,  or  following 
upon  cicatricial  pyloric  obstruction,  they  may 
prove  to  contain  hydrochloric  acid  in  normal  or 
excessive  proportion. 

Associated  with  Displacement  of  Abdominal 
Viscera.  —  This  variety  of  indigestion  is  fully 
treated  of  elsewhere  (Gastroptosis,  Enteroptosis, 
Floating  Kidney),  and  need  not  be  further 
alluded  to  here,  except  to  emphasise  the  pos- 
sibility of  dyspeptic  symptoms  arising  from 
such  lesions. 

Oesophageal  diverticula,  congenital  or  acquired, 
may  give  rise  to  very  pronounced  symptoms  of 
indigestion,  attended  with  great  difficulty  in 
diagnosis.  The  special  features  shown  by  such 
cases  chiefly  consist  in  sudden  acts  of  regurgi- 
tation of  food,  unassociated  with  nausea  and 
the  ordinary  phenomena  of  emesis  ;  the  regurgi- 
tated material  differing  in  composition  from 
gastric  contents,  lacking  hydrochloric  acid  and 
pepsin,  although  frequently  of  acid  reaction 
from  the  presence  of  organic  acids  of  fermenta- 
tion, and  as  a  rule  including  portions  of  food 
swallowed  some  time,  some  days  even,  before- 
hand. 

Eiaough  has  already  been  said  as  to  the  factors 
which  have  a  part  in  causing  the  appearance  of 
dyspeptic  symptoms,  and  whose  origin  must  be 
sought  for  elsewhere,  to  indicate  the  necessity 
of  careful  investigation  in  all  possible  directions 
before  a  trustworthy  diagnosis  can  be  arrived 
at.  This  matter  is  so  important  that  it  may 
again  be  insisted  on,  that  recognition  of  the 
probable  existence  of  a  primary  cause,  and 
appreciation  of  its  true  nature,  are  of  more  value 
in  connection  with  indigestion  than  the  greatest 
familiarity  with  the  local  symptoms  common 
to  it. 

Treatment. — In  few  conditions  is  an  intelli- 
gent and  rational  perception  of  the  close  rela- 
tionship between  cause  and  effect  so  valuable  as 
in  the  treatment  of  indigestion.  And,  further, 
owing  to  the  fact  that  the  cognomen,  indi- 
gestion, refers  to  symptoms  of  varied  origin, 
although  it  may  be  similar  in  character,  it  is  of 
the  utmost  importance  to  ascertain  the  nature 
of  the  true,  as  compared  with  the  apparent, 
cause  which  produces  the  effect,  before  any 
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satisfactory  and  efhcieut  course  of  treatment  is 
decided  on. 

Simple,  passing  attacks  of  mild  indigestion, 
arising  from  brief  and  temporary  errors  of  diet, 
of  habit  or  circumstance,  and  characterised  by 
the  symptoms  common  to  slight  gastric  catarrh, 
readily  subside  if  a  light  diet  be  ordered,  the 
exciting  cause  not  repeated,  and  the  bowels 
freely  moved  with  one  or  other  of  the  milder 
purgative  drugs ;  if  thought  advisable,  even  if 
only  as  a  "  placebo,"  a  gastric  sedative  may  be 
given :  one  of  the  different  forms  in  which  bis- 
muth is  prepared,  with  or  without  alkaline 
carbonates.  The  main  indication  lies  in  stop- 
page of  the  direct  source,  light  diet,  never  taken 
in  large  bulk  at  one  time,  and  free  evacuation 
of  the  bowel. 

Acute  cases  of  gastric  catarrh,  due  to  alcoholic 
excess,  to  severe  local  inflammation  from  irritat- 
ing articles  of  food  or  toxins,  or  occurring  during 
the  course  of  subacute  and  chronic  attacks, 
either  from  the  principle  of  the  summation  of 
stimuli  which  in  these  cases  accrue  from  long- 
continued  dietetic  irritation,  or  from  ingestion 
of  more  than  usually  irritating  material,  benefit 
most  from  prompt  emptying  of  the  stomach,  by 
giving  an  emetic,  if  indeed  nature  has  not 
anticipated  this,  and  from  exhibition  of  a  rapid 
purge,  saline  or  cholagogue,  to  rid  the  intestine 
of  toxic  bodies.  Milk  and  slops — no  alcohol, 
tea,  or  coffee,  no  vegetables  or  fruits,  cooked  or 
raw — should  form  the  diet,  given  every  two  or 
three  hours  during  the  day.  Water,  cold  or 
hot, — aerated,  with  or  without  potash  or  soda, 
or  mixed  with  the  milk,  —  may  be  taken  ad 
libitum  as  is  found  agreeable.  The  local  gastric 
distress  is  best  relieved  by  the  application 
externally  of  heat  or  of  a  mustard  plaster.  The 
common  coincidence  of  duodenal  and  acute 
gastric  catarrh,  leading  to  catarrhal  jaundice, 
should  be  kept  in  mind,  and  the  adoption  of 
measures  appropriate  for  the  removal  of  this 
condition  in  addition  to  those  directed  against 
the  gastritis  will  often  prevent  this  sequela. 

As  few  cases  of  mild  indigestion  of  brief  dura- 
tion, or  of  acute  gastritis,  are  due  to  more  than 
a  temporary  inflammation  of  the  gastric  mucous 
membrane  from  irritating  food -stuffs,  or  too 
large  meals,  the  majority  are  best  treated  by 
regulation  of  diet  and  habit,  and  by  giving  the 
stomach  a  period  of  comparative  rest ;  the  less 
medicine  used  the  better. 

If,  however,  such  attacks  are  accompaniments 
of  more  general  morbid  conditions,  such  as 
ansemia,  chlorosis,  gout,  valvular  heart  disease, 
portal  obstruction,  and  neurasthenia,  it  is  not 
sufficient  to  treat  them  alone  apart  altogether 
from  the  really  more  important  general  lesion. 
In  truth,  under  these  circumstances  it  is  more 
difficult  to  treat  them  successfully  at  the  time, 
while  they  display  an  immensely  greater  tend- 
ency to  recur. 

But  it  is  in  the  chronic  and  protracted  sub- 
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acute  types  of  indigestion  that  the  question, 
Which  line  of  treatment  is  proper  for  adoption  ? 
comes  to  be  hardest  to  answer — that  the  im- 
portance of  recognising  the  nature  of  the  primary 
source  of  the  evil  ranks  highest.  For  here 
vicious  circles  have  usually  been  established. 
Recurring  attacks  of  simple  or  acute  gastric 
catarrh  have  led  to  chronic  inflammatory 
changes ;  deficient  peptic  digestion  to  intestinal 
disturbance ;  diminished  absorption  of  nutri- 
ment to  metabolic  error,  to  anaemia,  gout, 
inertia,  and  nervous  •  debility ;  or  inutatis 
mutandis  anaemia,  gout,  reflex  influences,  and 
neurasthenia  have  induced  dyspeptic  symptoms. 
Whether  the  indigestion  precede  the  other  con- 
ditions, or  per  contra  arise  from  them,  their 
coexistence  aggravates  both  forms  of  disease, 
and  direct  treatment  of  the  one  is  often  in- 
jurious to  the  other. 

The  problem  then  to  be  solved  is  whether  it 
would  be  best  to  deal  first  with  the  dyspeptic 
condition  or  with  the  more  general  error.  The 
answer  depends  largely  upon  the  presence  or 
absence  of  organic  lesion  in  the  gastric  mucosa, 
upon  whether  the  processes  of  digestion  are 
actually  amiss,  or  only  subjectively  annoying ; 
whether  the  general  or  the  local  condition  is 
the  more  important ;  and  upon  the  greater 
likelihood  of  benefiting  the  one  by  preliminary 
attention  to  the  other  than  vice  versa. 

Alkalies  given  before  meals  tend  to  increase 
the  acidity  of  the  gastric  contents  after  them ; 
dilute  mineral  acids,  too,  act  conversely.  Given 
with  or  after  food  they  exactly  reverse  their 
actions.  The  effect,  however,  of  alkalies  given 
with  or  after  food  in  lowering  the  acidity  of 
the  stomach  contents  is  purely  equational,  and 
exactly  corresponds  in  degree  and  duration  to 
the  amount  introduced.  If  sufficient  time 
elapses  before  emptying  of  the  stomach  the 
decrease  may  become  increase,  the  presence  of 
the  alkali  inciting  an  enhanced  secretion  of 
hydrochloric  acid.  As  the  secretion  of  this  acid 
is  governed  by  the  force  of  the  exciting  stimulus, 
and  displays  an  intimate  connection  with  the 
degree  and  character  of  gastric  acidity  present, 
the  introduction  of  alkalies  into  the  stomach 
calls  for  greater  secretion  of  acid,  of  acids  or 
less. 

Alkaline  drugs,  therefore,  given  to  quell 
acidit}'-  in  reality  serve  ultimately  to  heighten 
it;  acids  recommended  for  hyj^o- acidity  are 
liable  to  weaken  in  place  of  strengthening  the 
already  deficient  acid  secretion.  These  state- 
ments only  apply  when  disturbing  complications 
are  absent. 

The  therapeutic  value  of  the  digestive  fer- 
ments is  a  disputed  matter.  Predigested  food 
often  proves  of  great  if  temporary  service ;  but 
the  exhibition  of  pepsin,  pancreatin,  etc.,  by  the 
mouth  most  probably  exerts  less  beneficial  effect 
in  gastric  errors  than  has  been  ascribed  to  it  by 
some. 


Dilute  hydrocyanic  acid  in  small  doses 
frequently  repeated,  with  or  without  some 
form  of  bismuth,  often  suffices  to  soothe  gastric 
pain ;  now  and  then,  if  severe  in  character, 
morphina  or  codeina  may  be  required. 

Instrumental  Measures.  —  Lavage  is  un- 
doubtedly  of  service  in  certain  cases,  but  its 
beneficial  properties  have  probably  been  much 
exaggerated,  and  certainly  its  practice  has  often 
been  abused.  Lavage  may  be  imperative  in 
pronounced  dilatation  of  the  stomach,  or  ex- 
cessive pyloric  stenosis  ;  in  other  cases  the 
influence  of  contemporary  treatment,  medicinal 
and  dietetic,  and  the  effect  upon  the  psychical 
centres  exerted  by  the  details  of  the  process, 
require  to  be  eliminated.  Where  removal  of 
the  stomach  contents  from  time  to  time  is  not 
obligatory  by  reason  of  some  absolute  hindrance 
to  their  downward  passage,  lavage  if  habitual  is 
unnatural,  illogical,  betokening  absence  of  re- 
source on  the  part  of  the  physician,  or  the 
induction  of  a  habit  contributed  to  by  him. 

Electricity  applied  to  the  surface  of  the 
stomach  itself,  externally  over  the  gastric 
region,  or  over  the  segments  of  the  spinal 
cord  related  to  it,  sometimes  produces  very 
beneficial  results ;  but  the  effects  produced  by 
it  are  of  so  variable  a  nature,  that  actual  trial 
alone  can  suffice  to  prove  whether  it  may  be 
of  service  or  not  in  any  particular  case.  Further 
allusion  to  the  merits  or  demerits  of  these,  and 
of  the  many  other  instrumental  means  of  intra- 
gastric treatment  which  have  been  devised,  goes 
beyond  the  scope  of  this  article. 

Diet. — It  is  as  important  to  base  the  choice  of  a 
suitable  diet  upon  the  nature  of  each  individual 
case,  as  it  is  proper  to  modify  the  lines  of  medi- 
cinal treatment  upon  the  same.  Too  frequently 
some  particular  form  of  diet  comes  to  be  recom- 
mended as  a  routine  practice  for  all  dyspepsias, 
whatsoever  be  the  type.  The  favourite  diet 
may  vary  from  time  to  time,  seldom  from  case 
to  case.  Personally  the  writer  has  little  faith 
in,  and  considerable  distrust  of,  the  imposition 
of  strict,  rigid  rules  for  diet,  of  restriction  within 
narrow  limits  as  to  food,  definite,  or  what  is  still 
worse,  indefinite  in  duration.  In  simple  tran- 
sient catarrh,  or  in  cases  of  acute  gastritis,  brief 
limitation  to  the  simplest  food  proves  excellent. 
In  the  majority  of  the  more  prolonged  cases  of  in- 
digestion, and  these  are  the  cases  which  most  often 
call  for  medical  treatment,  a  longer  or  shorter 
course  of  restriction  to  a  few  specified  food 
articles  frequently  takes  the  form  of  punish- 
ment, and  defeats  its  own  object  by  arousing 
feelings  of  repulsion  through  the  constant 
sameness  of  the  viands  permitted,  and  of  depres- 
sion consequent  thereon.  Monotony  deadens 
enjoyment,  weakens  appetite,  injures  digestive 
power,  while  increasing  morbid  nerve  influence. 

It  were  more  rational  to  be  guided  by  signs 
shown  by  nature,  and  to  endeavour  to  facilitate 
the  progress  towards  recovery  along  natural  lines, 
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than  to  institute  for  a  considerable  period  of  time 
immutable  and  cribbed  conditions,  disregarding 
any  changes  which  may  occur  intercurrently — 
conditions  as  unlike  the  salutary  variations 
always  exhibited  in  nature's  doings  as  is  possible. 

How  far  psychical  changes  in  temperament 
represent  concrete  alterations  of  substance  in 
nerve  ganglia,  or  differences  in  the  processes 
productive  of  nerve  force,  is  as  yet  undecided ; 
be  the  relation  what  it  may,  psychical  tempera- 
ment exerts  marked  influence  over  functional 
activity  throughout  the  body,  and  concerns  our 
methods  of  therapy.  All  that  tends  to  depress 
the  mind  tends  to  diminish  functional  activity, 
and  to  intensify  or  prolong  existing  morbid 
conditions.  The  dietetic  rule,  which,  while 
benefiting  the  more  local  errors  of  digestion, 
is  best  calculated  to  stimulate  the  psychical 
functions,  and  not  to  cause  mental  depression, 
which  progresses  in  variety  of  available  foods 
as  the  condition  of  the  patient  improves,  while 
strictly  remaining  within  the  limits  of  tolerance, 
is  the  rule,  the  adoption  of  which  is  likeliest  to 
be  followed  by  satisfactory  results,  general  as 
well  as  local,  and  lasting  in  effect. 

Gastric  processes  are  principally  concerned 
in  the  digestion  of  proteids,  in  the  disintegra- 
tion of  masses  of  flesh,  and  in  the  thorough 
intermixture  of  all  the  food -stuffs  taken. 
Normally  it  has  little  or  no  action  on  cai-bo- 
hydrates  or  fats,  except  by  reason  of  its  acidity 
in  preventing  their  fermentation.  Wherever 
the  secretion  of  hydrochloric  acid  is  decreased, 
and,  therefore,  abnormal  fermentative  changes 
in  carbohydrate  substances  facilitated,  farina- 
ceous foods  should  be  largely  forbidden,  especially 
those  which  are  most  readily  fermentescible. 
The  diet  given,  varied  according  to  circum- 
stance, should  be  mainly  composed  of  the 
blandest  forms  of  proteid  foods,  never  taken 
in  large  quantity  at  any  one  time.  The  normal 
powers  of  digestion  possessed  by  the  stomach 
juice  are  lessened ;  they  should,  therefore,  be 
given  an  easier  task  to  do,  while  guarded  as 
far  as  possible  from  further  irritation. 

Indeed,  it  almost  seems  to  be  quite  rational 
to  assume  that  whenever  the  stomach  is  sick 
the  diet  should  mainly  consist  of  that  class  of 
food-stuffs  which  is  naturally  acted  upon  by  its 
secretions,  discarding  the  foods  which  are  almost 
as  foreign  bodies  to  it. 

Nervous  Dyspepsia. — The  multitudinous  mani- 
festations of  indigestion  proceeding  from  nervous 
causes  require  both  local  and  general  treatment. 
Here,  again,  the  subject  is  complicated  by  the 
question  of  post  hoc,  vel  propter  hoc.  Are  the 
symptoms  the  result  of  morbid  nervous  affec- 
tion, or  have  the  dyspeptic  lesions  brought  on 
nervous  disorder  1  While,  again,  the  possibility 
of  a  purely  reflex  causation  of  the  symptoms  of 
indigestion  adds  to  the  difficulty. 

As  a  rule  local  treatment  can  only  be  palli- 
ative, although  in  so  far  as  it  benefits  the 


general  nutrition  of  the  body  it  helps  towards 
ultimate  cure ;  while  removal  of  the  source  of 
the  nervous  disturbance  is  the  real  goal  to  be 
aimed  at.  If  the  symptoms  arise  reflexly  from 
local  disease  in  other  regions,  as  is  frequently 
the  case,  relief  will  follow  most  surely  from  the 
cure  or  improvement  of  the  remote  causal 
agency.  Diseased  conditions  of  the  large  bowel 
and  rectum,  of  the  female  pelvic  organs,  dis- 
placements of  other  abdominal  viscera  than  the 
stomach,  pregnancy,  and  disordered  menstrua- 
tion, may  require  attention.  In  several  instances 
the  writer  has  procured  rapid  relief  of  dyspeptic 
symptoms  in  women  at  or  past  the  menopause, 
or  who  had  undergone  double  ovariotomy,  by 
the  sole  employment  of  ovarian  extract  or 
didymin — all  local  calls  for  treatment  being 
entirely  ignored.  When  the  underlying  cause 
consists  in  nervous  debility,  neurasthenia,  or 
nervous  irritability,  choice  of  correct  therapeutic 
measures  is  a  matter  for  grave  consideration. 
Treatment  of  symptoms  in  accordance  with  the 
nature  of  the  local  lesions  inducing  them,  as 
revealed  by  analytical  examinations  of  the 
gastric  contents,  or  in  the  light  of  previous 
experience  of  like  cases,  prohibition  of  dietetic 
transgressions,  and  prescription  of  nerve  seda- 
tives may  help.  Far  more  benefit  follows 
change  of  habit,  of  environment,  and  of  interest ; 
less  (or  more)  professional  work  or  manual 
labour ;  less  (or  more)  physical  and  mental 
exercise ;  less  (or  more)  opportunity  for  careful 
regard  to  personal  traits,  phenomena,  and  wants. 
Many  of  the  victims  of  nervous  dyspepsia,  who 
have  developed  hypochondriacal  tendencies, 
derive  special  benefit  from  change  of  scene 
and  circumstance,  with  absence  from  routine 
work,  and  diversion  of  thought.  Others,  again, 
seem  to  experience  a  larger  degree  of  relief  from 
assiduous  local  therapy,  especially  if  employ- 
ment of  physical  methods  be  associated  with  it. 

Excessive  emaciation  in  neurasthenic  subjects, 
with  neurotic  dyspepsia,  especially  that  type 
known  as  anorexia  nervosa,  can  only  be  success- 
fully treated  away  from  home  and  by  some 
form  of  the  treatment  associated  with  the  name 
of  Weir-Mitchell,  into  which  rest,  massage,  and 
a  generous  supply  of  simple  food  enter. 

In  Ancemia  and  Chlorosis. — In  treating  the 
symptoms  of  chronic  indigestion  so  often  met 
with  in  anaemic  and  chlorotic  subjects  the 
possibility  of  gastric  ulcer  should  always  be 
borne  in  mind, — acute,  in  course  of  formation, 
and  existing  in  part,  or  chronic,  imperfectly 
healed,  or  cicatrised.  The  increased  sensitive- 
ness of  the  nerve-endings  in  the  gastric  mucous 
membrane  towards  the  irritant  effects  of  free 
acid  in  the  contents,  because  of  the  lowered 
nutritive  properties  of  the  blood  supplied  to 
them,  must  also  be  taken  into  account.  Their 
digestive  powers  may  be  normal,  along  with 
severe  symptoms  of  gastric  disorder,  arising 
solely  from  the  anaemic  state  of  the  blood. 
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When  the  symptoms  observed  point  to  irri- 
tative dyspepsia,  and  the  gastric  contents 
contain  a  normal  proportion  of  free  hydro- 
chloric acid,  or  even  a  somewhat  diminished 
amount,  treatment  should  be  directed  towards 
mitigation  of  the  irritant  effects  of  the  free 
acid  and  improvement  of  the  state  of  the  blood. 
In  such  cases  many  of  the  ferrous  salts  are  well 
tolerated. 

It  is  a  much  more  troublesome  matter  to 
treat  successfully  ansemia  complicated  by  atonic 
and  hypo-acid  indigestion,  for  htematinic  drugs 
are  ill  borne  by  the  stomach,  w^hile  measures 
devised  for  removal  of  the  gastric  condition  are 
often  prone  to  harm  rather  than  benefit  the 
aneemia.  The  most  i-ational  method  to  adopt, 
perhaps,  is  to  endeavour,  in  the  first  place,  to 
improve  the  powers  of  gastric  digestion,  giving 
at  the  same  time  such  non-irritating  tonic  drugs, 
not  necessarily  ferruginous,  as  strychnine,  phos- 
phoric acid,  etc.,  and  then  combining  with  the 
gastric  measures,  when  the  stomach  has  re- 
covered much  of  its  tone,  one  of  the  least 
astringent  preparations  of  iron  —  selection  of 
the  individual  form  being  made  in  each  case 
after  careful  consideration  of  all  the  surround- 
ing circumstances,  and  guided  by  the  results  of 
actual  trial. 

Dilated  Stoinach. — As  the  symptoms  of  in- 
digestion accompanying  dilatation  of  the  stomach 
are  mainly  those  of  delayed  emptying  of  that 
viscus,  with  consequent  stasis  of  and  subsequent 
onset  of  fermentative  processes  in  its  contents, 
treatment  must  be  directed  towai'ds  removal  or 
relief  of  such  aberration  of  function,  but  nuist 
also  take  cognisance  of  the  primary  cause  which 
has  led  to  the  dilatation,  whether  it  is  the 
sequel  to  pyloric  obstruction,  organic  or  spas- 
modic ;  be  the  result  of  myasthenia  gastrica, 
with  loss  of  resiliency  of  the  muscular  coat ;  of 
habitual  over-filling  of  the  organ  throughout 
a  prolonged  period  of  time  ;  of  frequent  over- 
distension in  flatulent  dyspepsia  ;  or,  again,  the 
after-eflfect  of  repeated  and  protracted  attacks  of 
chronic  catarrh.  Little  can  be  done  to  relieve 
the  symptoms  which  are  due  to  organic  pyloric 
stenosis,  save  by  regular  removal  of  the  stomach 
contents  with  the  stomach  tube,  after  every 
chance  has  been  given  for  the  absorption  of  all 
available  nutriment  through  the  stomach  mucous 
membrane  on  each  occasion ;  or  by  operative 
interference  and  excision  of  the  constricted 
pylorus  with  formation  of  a  gastro- duodenal 
intercommunication.  Spasmodic  closure  of  the 
pyloric  sphincter  is  commonly  the  result  of 
irritation  from  hyperacid  contents  of  neurotic 
origin ;  and  the  gastric  dilatation  which  some- 
times follows  repeated  attacks  of  this  form  of 
contracture,  may  readily  disappear  on  removal 
of  the  exciting  cause,  provided  that  hypertrophy 
of  the  pyloric  tissues  has  not  been  induced  to 
any  great  extent. 

The    treatment   of   gouty   indigestion,  par- 


ticularly where  the  indigestion  belongs  to  the 
chronic  nervous  variety,  is  fraught  with  many 
difficulties.  The  gastric  and  intestinal  symp- 
toms can  rarely  be  treated  save  to  the  detri- 
ment of  the  gout;  the  gout,  but  with  harm 
to  the  dyspepsia.  In  some  it  may  appear 
advisable  to  deal  directly  with  the  digestive 
symptoms  first ;  in  others  to  influence  them 
indirectly  through  the  alleviation  of  the  gouty 
habit.  If  the  type  of  indigestion  present  permit, 
fractional  dieting,  mostly  by  milk,  with  copious 
flushings  out  of  the  organism  with  large  amounts 
of  plain  water,  or  non-irritating  mineral  waters, 
such  as  Contrexeville,  may  benefit  both  factors. 

Indig'O.  See  Pigments  of  the  Body  and 
Excreta  {Indigo  Figments) ;  Toxicology 
(Arsenic) ;  Urine,  Pathological  Changes  in 
{Calcidi,  Indigo). 

Indig'Ouricl. — The  presence  of  indigo  in 
the  urine,  due  to  decomposition  of  indican. 

Indol. — Amido-ethyl-benzene.  See  F^ces 
(Odour,  Aromatic  Substances) ;  Physiology, 
Food  and  Digestion  {Bacterial  Action  in  the 
Alimentary  Canal) ;  Physiology,  Excretion 
{Urine,  Sid^jhnr-containing  Bodies). 

Indoxyl.  See  Physiology,  Excretion 
{Urine,  Sulphur -containing  Bodies) ;  Urine, 
Pathological  Changes  in  {Aromatic  Substances). 

IndOXyluria. — The  presence  of  indoxyl 
{'j.v.)  in  the  urine. 

Induced  Electricity.  See  Physio- 
logy, Tissues  {Muscle,  Methods  of  causing  Con- 
traction). 

Induction  of  Labour.  See  Labour, 
Operations  {Prematur-e  Induction  of  Labour). 

Induration. — An  increase  in  the  con- 
sistence of  an  organ  or  tissue  due  to  the  growth 
in  it  of  tissues  harder  than  that  of  which  it  is 
normally  composed,  e.g.  fibrous  tissue ;  it  may 
be  caused  by  prolonged  venous  congestion. 

Industrial  Diseases.   See  Trades, 

Dangerous  ;  Toxicology. 

Inebriate  Act.  *S'ee  Alcoholism  (7Vea^ 
ment.  Social). 

Inebriety.    &e  Alcoholism  ;  Vice. 

Inertia. — Atony  or  diminished  power  of 
action,  e.g.  inertia  uteri,  when  in  labour  that 
organ  has  its  power  of  contraction  lessened,  and 
mental  inertia  in  which  there  is  sluggishness  of 
mental  action. 

Infancy  and  Infant.  See  Atrophy, 
Infantile  ;  Children,  Development  of  ;  Chil- 
dren, Clinical  Examination  of  ;  Cholera 
Nostras;  Climate  {Hot,  Infantile  Mortality); 
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Cretinism  ;  Deafmutism  ;  Deformities  {Infantile 
Hemiplegia, etc.) ;  Deformities (C^t<6  Foot);  Diet; 
Gastro  -  Intestinal  Disorders  op  Infancy; 
Hemoglobinuria  {Infantile) ;  Hip- Joint,  Dis- 
eases OF  {Morbus  Coxce,  Diagnosis) ;  Hysteria  in 
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The  importance  of  an  accurate  knowledge  of  the 
principles  and  practice  of  infant  feeding  can 
hardly  be  overestimated.  The  appalling  mor- 
tality of  infancy  is  due  in  no  small  degree 
either  directly  or  indirectly  to  faulty  feeding. 
Nor  is  this  faultiness  of  feeding  limited  to  the 
poorer  classes,  it  is  by  no  means  uncommon 
amongst  the  wealthy,  and  it  would  seem  to  be 
due  more  often  to  ignorance  than  to  lack  of 
means. 

Of  recent  years  much  has  been  written  con- 
cerning the  physiology  and  chemistry  of  infant 
feeding,  and  there  is  a  growing  tendency  in 
practice  also  to  transfer  the  feeding  of  infants 
from  the  old  rule  of  thumb  to  the  region  of 
exact  science.  In  the  present  article  the  physio- 
logical and  chemical  aspects  of  the  subject  will 
be  considered  chiefly  in  their  direct  bearing  upon 
the  practical  problems  of  infant  feeding,  but  it 
may  be  well  to  make  some  preliminary  remarks 
with  reference  to  these  points. 


In  a  general  way  it  may  be  said  that  infants 
require  the  same  food -constituents  as  adults. 
To  repair  the  waste  of  tissue  metabolism  at  any 
pei'iod  of  life  the  food  must  contain  five  elements, 
namely,  proteids,  hydrocarbons,  carbohydrates, 
salts,  and  water.  But  the  most  elementary 
knowledge  of  the  physiology  of  infancy  shows 
that  these  constituents  must  be  supplied  in  very 
different  forms  and  proportions  from  those  which 
can  be  used  for  adults  or  even  for  children  over 
the  age  of  two  years. 

During  the  first  six  months  of  life  the  teeth 
have  usually  not  yet  appeared,  no  food  therefore 
which  requires  mastication,  such  as  bread, 
potatoes,  or  puddings,  can  be  suitable  at  that 
age,  indeed  in  many  cases,  even  at  the  age  of 
twelve  months,  the  teeth  are  not  sufficiently 
advanced  to  deal  with  such  articles  of  diet. 

The  saliva  and  pancreatic  secretion  only 
gradually  acquire  their  full  amylolytic  power. 
The  writer  found  that  distinct  though  feeble 
amylolytic  action  was  exerted  by  an  infusion  of 
the  parotid  gland  from  an  infant  still-born  at 
full  term ;  it  would  seem,  however,  that  the 
saliva  does  not  acquire  any  considerable  degree 
of  this  power  until  the  infant  is  three  months 
old,  while  the  pancreatic  secretion  which  plays  the 
most  important  part  in  the  digestion  of  starch 
does  not  attain  to  its  full  amylolytic  power  until 
several  months  later,  perhaps  not  luitil  the  end  of 
the  tenth  or  eleventh  month.  For  this  reason  the 
carbohydrate  element  in  food  must  not  be  sup- 
plied in  the  form  of  starch  during  the  earlier 
months  of  life,  it  must  be  given  in  the  form  of 
sugar.  The  difficulty  in  digesting  such  articles 
as  bread,  potatoes,  or  any  of  the  numerous  so- 
called  "  infant-foods  "  which  contain  starch,  can 
therefore  readily  be  understood.  The  gastric 
juice  which  plays  the  chief  part  in  the  digestion 
of  proteids  has  its  peptonising  powers  well 
developed  from  the  time  of  birth,  so  physiolo- 
gists tell  us ;  but  experience  shows  that  these 
powers  are  but  feeble  compared  with  those  in 
older  children,  and  that  any  but  the  most  easily 
digestible  of  proteids  quickly  overtax  the  infant's 
stomach.  This  is  particularly'  noticeable  in  the 
difficulty  which  infants  find  in  digesting  the 
casein  in  cow's  milk.  But  here  another  peculi- 
arity of  early  life  has  to  be  considered.  The 
thinness  and  weakness  of  the  muscular  wall  of 
the  stomach  and  its  feeble  contractions  render 
peristalsis  less  effective  than  in  later  life,  so  that 
solid  masses,  such  as  are  formed  by  the  casein 
of  cow's  milk,  may  be  less  thoroughly  mixed 
with  the  gastric  secretion,  and  therefore  less 
easily  digested. 

But  there  are  other  considerations  which 
determine  to  some  extent  the  diet  of  infancy. 
Metabolism  at  this  period  is  altogether  more 
rapid  than  in  later  years  ;  infancy  is  jmr  excel- 
lence the  age  of  construction.  Never  again  does 
anything  occur  comparable  to  the  extraordinary 
rapidity  of  growth  in  infancy.    That  an  infant 
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should  actually  double  its  weight  in  five  months 
and  treble  it  in  twelve  is  evidence  of  the  marvel- 
lous activity  of  tissue  growth  at  this  period. 
To  supply  material  sufficiently  rapidly,  not 
merely  to  compensate  for  the  waste  which 
accompanies  metabolism,  but  also  to  serve  for 
the  building  of  the  growing  structure,  it  is 
necessary  to  feed  much  more  frequently  than  in 
later  life,  and  to  give  the  food  in  such  a  form 
that  it  shall  be  capable  of  ready  absorption  and 
assimilation.  The  most  perfect  fulfilment  of 
these  requirements  is  seen  in  the  mother's  milk, 
with  its  finely  divided  curd,  so  easily  acted  upon 
by  the  gastric  juice,  its  comparatively  large  pro- 
portion of  soluble  proteid,  and  still  larger  pro- 
portion of  soluble  carbohydrate. 

The  importance  of  a  large  proportion  of  fat 
in  the  diet  corresponds  to  the  vital  necessity  for 
warmth  at  this  age.  To  supply  this  warmth  the 
infant  requires  a  considerably  larger  proportion 
of  hydrocarbon,  the  heat-producing  element  in 
the  food,  than  adults  do.  Physiological  obser- 
vations have  shown  that  while  for  an  adult  the 
proportion  of  fat  to  proteid  required  is  about  1 
to  3,  for  infants  it  is  nearly  2  to  1.  But  the 
need  of  warmth  is  certainly  not  the  only  reason 
why  more  fat  is  required  for  infants  than  for 
adults.  It  would  seem  that  fat,  taken  as  such 
in  the  food,  plays  an  important  part,  directly  or 
indirectly,  in  the  growth  of  the  tissues ;  in  par- 
ticular there  is  strong  evidence  to  show  that  if 
the  food  be  deficient  in  fat  the  growing  bone  is 
very  apt  to  show  rickety  deformities. 

Human  Milk 

The  only  food  which  fulfils  all  the  require- 
ments of  early  infancy  is  human  milk,  and  the 
nearer  any  other  food  approximates  in  its 
character  to  human  milk  the  more  suitable  it  is 
for  the  feeding  of  infants. 

Human  milk  is  an  opaque,  yellowish -white 
fluid,  with  an  average  specific  gravity  of  1030- 
1032  (the  writer  found  variations  from  1027  to 
1034).  It  is  neutral  or  faintly  alkaline  in  re- 
action. Its  taste  is  sweet.  It  is  usually  sterile, 
but  recent  investigation  has  shown  that  this  is 
not  always  so,  the  staphylococcus  aureus  and 
albus  are  sometimes  found  in  it,  and  it  seems 
probable  that  these  and  other  bacteria  may  find 
their  way  into  the  ducts  from  the  outside. 

Microscopic  examination  shows  that  the  milk 
consists  of  two  parts:  (i.)  A  colourless, plasma, 
which  contains  proteids  and  salts  in  solution ; 
(ii.)  Globules  of  fat  suspended  in  the  plasma. 
The  proteids  found  dissolved  in  the  plasma  are 
chiefly  of  two  kinds:  (1)  Casein,  or  more  accu- 
rately speaking,  caseinogen,  which  is  precipitated 
by  acids,  and  also  by  a  special  ferment,  rennet, 
hi  the  gastric  juice ;  (2)  Lactalbumen,  which  is 
not  precipitated  either  hy  acids  or  by  rennet, 
but  is  coagulated  by  boiling.  The  fat  globules 
in  Inmian  milk  measure  from  to  ^TiViju  ii^ch 
in  diameter. 


Many  analyses  of  human  milk  have  been 
made  with  widely-varying  results.  The  practi- 
cal difficulty  is  great,  for  unless  the  whole  con- 
tents of  the  breast  are  used  no  strictly  accurate 
result  can  be  obtained,  and  it  is  not  easy  to 
secure  the  whole  of  the  milk.  The  discrepancies 
between  various  observations  are  no  doubt  due 
partly  to  this  fact,  for  the  composition  of  the 
milk  varies  according  to  the  part  taken  for 
examination.  The  milk  may  be  divided  into 
three  portions,  the  fore-milk,  the  middle-milk, 
and  the  after-milk  or  strippings.  An  examina- 
tion of  the  fat  alone  will  show  how  widely  these 
may  differ  in  composition.  In  a  specimen  of 
fore-milk  the  writer  found  1"4  per  cent  of  fat, 
in  one  of  after-milk  10  per  cent  of  fat;  in  one 
case  the  fore-milk  showed  only  "4  per  cent  of  fat, 
while  the  middle-milk  showed  3-2  per  cent. 
The  proportion  of  proteid,  similarly,  is  found  to 
increase  gradually,  being  lowest  in  the  fore-milk 
and  highest  in  the  after-milk.  It  is  obvious, 
therefore,  that  to  obtain  the  average  proportions 
of  the  various  constituents  a  mixed  sample  of  the 
whole  contents  of  the  breast  should  be  taken. 
In  practice  this  is  seldom  possible,  and  the  next 
best  course  is  to  use  only  the  middle-milk,  from 
which  presumably  a  fair  average  estimate  can 
be  obtained.  A  convenient  method  is  to  inquire 
how  long  the  infant  usually  takes  to  empty  the 
breast,  and  then  to  direct  that  it  shall  be  put  to 
the  breast  for  one -third  of  this  time,  usually 
about  five  minutes,  after  which  the  specimen  of 
milk,  which  should  not  be  less  than  one  ounce, 
is  drawn  off  for  analysis. 

The  average  composition  of  human  milk, 
calculated  from  various  published  analyses,  may 
be  stated  as  follows  : — 

Proteids   P^r  cent.  Variations. 

Lactalbumen,  1"4  }^     '       '  2  0  (1  4  8) 

Fat   3-5  (2-4-4-2) 

Lactose   7-0  (5 -8-7 -4) 

Salts   -2  (•1--37) 

Water   87-3  (86  7-88 -5) 

Colostrum.  —  During  the  first  two  or  three 
days  after  parturition,  before  the  flow  of  milk  is 
established,  the  mother's  breast  yields  a  fluid, 
colostrum,  which  has  a  somewhat  different  com- 
position. It  contains  less  fat  and  sugar,  but  a 
larger  proportion  of  proteid.  Microscopically, 
also,  it  shows  certain  large,  round,  or  ovoid 
granular  bodies,  the  "  colostrum  corpuscles," 
which  are  three  or  four  times  as  large  as  the  fat 
globules  in  later  milk.  In  addition  to  its  food- 
value  the  colostrum  has  been  thought  to  have 
some  laxative  effect ;  this  is  certainly  not  due  to 
excess  of  fat ;  in  ten  samples  examined  by  the 
writer  the  average  percentage  of  fat  was  2*4,  and 
some  contained  only  I'O  or  1-2  per  cent.  The 
curd  formed  with  an  acid  was  in  some  of  these 
cases  much  firmer  and  larger  than  is  usually 
found  in  ordinary  human  milk. 
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Breast-Fbeding 

Importance  of  Breast- Feeding. — No  artificial 
infant  feeding  can  ever  be  so  satisfactory  as 
nature's  method  of  suckling  at  the  mother's 
breast.  One  can  hardly  condemn  too  strongly 
the  selfishness  of  those  women  who  refuse  to  feed 
their  infants  in  the  natural  way  because  suckling 
interferes  with  their  social  pleasures  or  engage- 
ments. From  some  statistics  collected  by  the 
writer  at  the  Hospital  for  Sick  Children,  it  would 
seem  that  90  per  cent  of  the  fatal  cases  of 
diarrhcea  in  infancy  occur  in  those  who  are 
being  partially  or  entirely  hand-fed,  only  10  per 
cent  are  in  infants  fed  entirely  at  the  breast. 

Artificial  feeding  is  responsible  for  the  vast 
majority  of  the  cases  of  gastro-intestinal  dis- 
order in  infancy,  while  infantile  scurvy  and 
rickets  are  pre-eminently  diseases  produced  by 
artificial  diet,  and  that  too  in  many  cases  where 
considerable  care  has  been  exercised  in  the 
feeding  of  the  infant.  Even  where  a  scanty 
secretion  of  milk  or  other  circumstances  render 
it  impossible  for  the  mother  to  feed  the  child 
entirely  at  the  breast,  it  is  most  important  that 
she  shovild  continue  partial  breast-feeding,  for  it 
has  been  shown  that  even  partial  suckling  con- 
siderably diminishes  the  risk  of  fatal  diarrhcea, 
and  also  the  liability  to  other  disorders  which 
are  due  to  artificial  feeding. 

Conditions  which  contra  -  indicate  Breast- 
Feeding.  —  In  many  cases  arrest  of  the  milk 
secretion  necessitates  feeding  by  hand,  but  there 
are  other  conditions  which  may  make  it  advis- 
able to  wean  the  infant. 

General  debility  in  the  mother  is  sometimes 
a  sufficient  reason  for  weaning  the  child  ;  too 
often,  however,  this  is  merely  an  excuse  for 
getting  out  of  a  disagreeable  duty,  and  because 
a  mother  says  she  "never  could  suckle  her 
children,"  it  by  no  means  follows  that  she  can- 
not suckle  her  present  infant ;  the  medical  man 
must  judge  for  himself  whether  the  general  ill- 
health  is  sufficient  to  justify  partial  or  complete 
weaning  of  the  infant. 

It  occasionally  happens  that  the  mother's 
milk  persistently  disagrees  with  the  infant. 
The  reasons  for  this  will  be  considered  below ; 
here  it  need  only  be  pointed  out,  that  in  many 
cases  by  proper  regulation  of  the  mother's 
habits  and  diet  it  is  possible  to  correct  the 
fault  in  the  milk,  and  that  until  such  an  effort 
has  been  made  the  child  should  not  be  weaned. 

Tuberculosis  in  the  mother  makes  it  unadvis- 
able  for  her  to  suckle  her  infant.  If  one  may 
judge  from  the  experimental  evidence  as  to 
tuberculous  cows  the  risk  of  infection  is  ex- 
tremely small,  unless  the  breast  itself  is  tuber- 
culous ;  but  so  long  as  there  is  any  active 
tuberculosis  in  the  body  the  possibility  of 
infection  by  the  milk  cannot  be  absolutely 
excluded,  and,  moreover,  the  activity  of  the 
disease  in  the  mother  seems  in  some  cases  to 


be  increased  by  suckling,  so  that  it  is  wiser  on 
the  whole  to  wean.  The  presence  of  old  tuber- 
culous lesions,  such  as  spinal  curvature  or  scars 
of  tuberculous  glands,  so  long  as  they  are 
quiescent  and  there  is  no  active  focus  of  infec- 
tion elsewhere,  need  not  prevent  the  mother 
from  suckling  her  infant. 

Syphilis  in  the  mother  does  not  per  se  contra- 
indicate  suckling,  except  in  the  very  rare  cases 
where  syphilis  is  acquired  during  pregnancy 
and  the  child  shows  no  evidence  of  syphilitic 
taint.  Where  the  mother  shows  no  symptoms 
of  syphilis,  but  the  infant  shows  evidence  of 
the  inherited  disease,  there  is  some  doubt  as  to 
whether  suckling  should  be  allowed.  Apparent 
exceptions  to  CoUes's  law  have  occurred,  in 
which  the  infant  has  infected  the  mother  in 
this  way,  but  such  cases  are  extremely  rare, 
and  the  vital  importance  of  breast-feeding, 
especially  for  the  weakly  syphilitic  infant,  has 
to  be  balanced  against  the  very  remote  chance 
of  infecting  the  mother. 

The  risk  of  infection  is  probably  much  greater 
for  a  wet-nurse,  who  certainly  should  never  be 
allowed  to  nurse  such  an  infant. 

Infants  have  occasionally  acquired  syphilis 
after  birth ;  the  risk  of  infection  from  such 
infants  is  great,  and  necessitates  immediate 
weaning. 

The  occurrence  of  an  acute  febrile  disease  on 
the  mother,  if  it  last  more  than  two  or  three 
days,  may  necessitate  taking  the  child  from  the 
breast,  partly  because  the  milk  under  these 
conditions  sometimes  disagrees  with  the  child, 
and  partly  for  the  mother's  sake  ;  but  it  is  well 
to  remember  that  even  after  the  child  has  been 
kept  from  the  breast  for  two,  three,  or  even  four 
weeks,  it  is  sometimes  possible  to  start  the  flow 
of  milk  again  by  putting  the  child  back  to  the 
breast,  and  in  some  cases  the  secretion  will  con- 
tinue if  the  milk  is  drawn  off  by  a  breast-pump 
regularly  during  the  mother's  illness.  Often, 
however,  the  milk  ceases  altogether  if  suckling 
is  stopped,  even  for  a  few  days  ;  it  is  important, 
therefore,  not  to  take  the  child  from  the  breast 
unless  it  becomes  absolutely  necessary.  Puer- 
peral fever  or  any  other  of  the  infectious  fevers 
necessitate  weaning. 

The  return  of  the  menses  during  lactation 
is  no  reason  in  itself  for  weaning.  An  idea 
seems  to  be  prevalent  that  when  this  occurs 
the  milk  necessarily  becomes  harmful  to  the 
infant.  Undoubtedly  the  milk  does  sometimes 
disagree  with  the  infant  during  the  menstrual 
period,  but  even  where  this  occurs  the  disturb- 
ance is  usually  only  transitory  and  slight,  and 
more  often  there  is  no  disturbance  whatever. 
That  some  variation  may  occur  in  the  composi- 
tion of  the  milk  during  menstruation  has  been 
shown  by  analysis,  in  some  cases  the  proteids 
and  fat  have  been  increased,  in  others  dimin- 
ished ;  but  in  most  cases  the  variation  is  so 
slight  as  to  pi'oduce  no  evil  effect. 
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Pregnancy  occurring  during  lactation  does 
not  necessarily  call  for  immediate  weaning.  It 
seldom  happens  that  pregnancy  occurs  before 
the  infant  is  some  months  old,  and  lactation 
can  usually  be  prolonged  with  safety  for  three 
or  four  months  after  the  mother  becomes  pre- 
gnant ;  it  is  generally  wiser  not  to  continue  the 
suckling  longer  than  this,  especially  where  the 
mother  has  had  previous  miscarriages  or  is  in 
feeble  health.  If  the  quality  of  the  milk  seems 
to  be  poor  the  infant  should  be  weaned.  Dr. 
Cheadle  states  that  the  only  case  in  which  he  has 
seen  rickets  occur  in  an  infant  at  the  breast  was 
one  in  which  pregnancy  occurred  during  lactation. 

Failure  of  nutrition  or  symptoms  of  gastro- 
intestinal disturbance  in  the  infant  are  con- 
sidered last  in  this  connection,  for  it  is  rarely 
indeed  that  they  contra-indicate  breast-feeding. 
One  of  the  commonest  of  complaints  is  that  the 
mother's  milk  "does  not  seem  to  satisfy  the 
child,"  and  mothers  sometimes  suggest  weaning, 
or  more  often  the  addition  of  artificial  food,  on 
this  accoimt.  Such  a  complaint  should  never 
be  considered  adequate  reason  for  premature 
weaning.  In  many  such  cases  the  apparent 
hunger  of  the  infant  is  really  the  result  of 
dyspepsia  from  too  frequent,  too  greedy,  or  too 
irregular  feeding,  and  the  child  becomes  more 
content  when  the  breast-feeding  is  properly 
regulated ;  in  other  cases  the  milk  is  scanty, 
but  by  judicious  dieting  of  the  mother  it  may 
be  possible  to  increase  the  supply ;  in  others 
again,  but  these  more  rare,  the  composition  of 
the  mother's  milk  is  at  fault,  and  if  it  cannot 
be  altered  by  proper  regulation  of  the  mother's 
habits  it  may  be  necessary  to  wean  the  infant. 
These  points  will  be  considered  more  fully  below, 
here  it  will  be  sufficient  to  say  that  even  partial 
artificial  feeding  is  not  to  be  recommended  unless 
absolutely  necessary,  and  in  all  such  cases  the 
surest  guide  is  the  progress  of  the  infant's 
weight ;  complete  weaning  is  only  very  rarely 
to  be  recommended  in  such  cases. 

Directions  for-  Breast  -  Feeding.  —  An  infant 
should  be  put  to  the  breast  within  three  or 
four  hours  of  birth;  by  the  mere  action  of 
sucking  it  stimulates  the  mother's  uterus  to 
contract,  and  the  possible  laxative  action  of  the 
colostrum  apart  from  its  nutritive  value  may 
be  beneficial.  As  a  rule,  for  the  first  two  or 
three  days  the  very  small  amount  of  colostrum 
which  is  obtainable  is  quite  sufficient,  but  when 
the  infant  is  very  feeble  it  is  sometimes  advis- 
able to  give  it  other  food ;  for  this  purpose 
whey  may  be  given  from  a  spoon  (a  dessert- 
spoonful or  tablespoonful  every  three  or  four 
hours)  until  the  secretion  of  milk  is  established. 
Infants  will  sometimes  refuse  the  breast  alto- 
gether owing  to  the  mother's  awkwardness  in 
giving  it;  it  may  therefore  be  necessary  to 
explain  the  manner  of  nursing,  especially  to  a 
young  mother.  The  child  should  be  held  on 
the  arm  of  the  same  side  as  the  breast  which  is 
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to  be  used,  in  a  comfortable  semi -recumbent 
position,  with  the  head  slightly  raised  and  the 
body  tilted  slightly  towards  the  mother,  who 
should  bend  slightly  forward.  The  nipple 
should  be  supported  between  the  index  and 
the  middle  fingers  of  the  disengaged  hand, 
which  can  thus  be  used  either  to  control  the 
flow  of  milk  by  squeezing  the  nipple  between 
the  fingers,  or  to  assist  the  flow  by  compressing 
the  breast  with  the  palm  of  the  hand. 

Depressed  nipples  may  give  considerable 
trouble.  The  putting  of  the  infant  to  both 
breasts  shortly  after  birth  while  they  are  still 
flaccid  before  the  milk  secretion  begins,  allows 
it  to  grasp  the  nipple  and  pull  it  out  more 
easily  than  it  could  when  the  breast  is  tense ; 
but  in  many  cases  artificial  suction  is  necessary, 
and  if  this  fail,  and  the  depression  is  such  as  to 
prevent  the  child  from  sucking,  it  is  worth  while 
to  try  whether  sucking  can  be  accomplished 
through  a  rubber  nipple  attached  to  a  glass 
breast-shield.  As  a  last  resource  the  milk  may 
be  drawn  off  by  a  breast  pump,  and  given  to 
the  child  in  a  spoon  or  bottle  as  long  as  the 
milk  can  be  obtained  thus. 

The  breasts  should  be  used  alternately ;  one 
breast  contains,  as  a  rule,  sufficient  milk  for 
one  meal.  The  infant  should  take  about  fifteen 
minutes  to  empty  the  breast ;  it  should  never 
be  allowed  to  fall  asleep  with  the  nipple  in  its 
mouth.  It  should  be  accustomed  from  the 
beginning  to  lie  quietly  in  its  cot  after  feeding  : 
many  infants  will  vomit  if  jolted  in  the  mother's 
arms  just  after  a  meal. 

The  nipple  after  feeding  should  be  washed 
with  warm  water  and  carefully  dried. 

Frequency  and  Regularity  of  Breast-Feeding. — 
During  the  first  two  days  after  birth,  before  the 
milk  secretion  is  established,  the  infant  should 
be  put  to  the  breast  every  four  hours.  After 
this  the  infant  should  be  fed  as  follows  : — 

Interval 
between  Meals. 

To  end  of  first  month     .       .       .2  hours 
To  end  of  third  month  .       .       .    2^  ,, 
Until  weaning       .       .       .       .    3  „ 

Even  from  the  beginning  it  is  important  to 
accustom  the  child  to  miss  one  feed  at  night,  so 
that  a  period  of  at  least  four  hours'  uninter- 
rupted rest  may  be  ensured  to  the  mother. 
This  interval  without  food  can  gradually  be 
increased,  until  at  the  age  of  three  months  the 
infant  will  sleep  as  long  as  six  hours  at  night, 
the  last  feed  being  given  at  11  p.m.,  and  the 
first  morning  feed  at  5  a.m.  After  the  age  of 
six  months  a  healthy  infant  may  be  allowed  to 
sleep  for  as  long  as  seven  or  even  eight  hours 
at  night  if  it  will,  without  being  disturbed  for 
food. 

One  is  sometimes  asked  the  question,  whether 
an  infant  should  be  disturbed  during  the  day 
if  asleep  at  the  time  when  its  feed  is  due. 
Undoubtedly  it  should :  regularity  in  the  time  of 
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feeding  is  most  important  both  for  the  mother's 
sake  and  for  the  child's,  and  the  disturbance 
of  sleep  is  of  little  consequence,  as  an  infant 
usually  falls  asleep  again  very  quickly  after  it 
has  been  fed.  It  is  quite  easy  to  accustom  an 
infant  to  expect  its  meals  at  regular  intervals 
as  timed  by  the  clock  ;  indeed,  some  infants  will 
wake  almost  to  the  minute  when  their  feed  is 
due,  if  only  these  regular  habits  are  insisted 
upon  from  the  very  beginning.  Unfortunately 
the  habit  is  easily  broken,  and  on  this  account 
the  rule  of  regularity  in  infant  feeding  must  be 
as  the  laws  of  the  Medes  and  Persians.  Some 
of  the  commonest  troubles  of  infancy — such  as 
flatulence,  colic,  hiccough,  fretfulness  and  sleep- 
lessness— are  due  to  neglect  of  this  rule. 

Some  writers  have  advocated  the  use  of  one 
artificial  feed  daily,  on  the  ground  that  circum- 
stances may  occasionally  make  it  impossible  for 
the  mother  to  suckle  at  the  proper  time,  and 
that  if  the  infant  is  accustomed  to  take  food 
from  the  spoon  or  bottle  a  difficulty  is  thus 
avoided,  and  also  that  it  facilitates  weaning. 
In  the  present  writer's  opinion  such  artificial 
feeding  as  a  routine  practice  is  certainly  not 
to  be  recommended :  it  encourages  the  mother 
to  think  lightly  of  the  importance  of  breast- 
feeding, in  fact  it  facilitates  neglect  of  her 
duty ;  it  introduces  a  very  serious  element  of 
risk  which  is  totally  unnecessary ;  and,  lastly, 
any  real  difficulty  in  weaning  is  so  exceptional 
that  it  may  be  disregarded. 

Variations  in  Human  Milk 

Qiiantity. — -According  to  some  observations 
quoted  by  Dr.  Holt,  it  would  seem  that  the 
average  quantity  of  milk  secreted  in  the 
twenty-four  hours  increases  gradually  during 
lactation  from  10-16  oz.  at  the  end  of  the  first 
week,  up  to  30-40  oz.  at  the  sixth  to  ninth 
month.  The  amount  taken  by  the  infant  at 
each  feed  also  increases  from  |  to  1^  oz.  during 
the  first  week  up  to  about  3  oz.  at  the  end  of 
the  first  month,  and  then  varies  from  2  oz.  to 
5  oz.  at  the  end  of  the  third  month,  and  from 
3  oz.  to  7  oz.  from  the  third  month  onwards. 
The  accurate  measurement  of  the  milk  secreted 
by  the  mother,  and  also  of  that  taken  by  the 
infant,  is  no  easy  matter.  The  latter  may  be 
determined  roughly  by  weighing  the  infant 
immediately  before  and  after  each  meal ;  the 
total  amount  calculated  thus  for  the  twenty- 
four  hours  gives  approximately  the  quantity 
secreted  in  that  time  by  the  mother.  A  more 
direct  and  accurate  method  of  determining  the 
daily  secretion  would  be  to  draw  off'  the  contents 
of  the  breasts  at  intervals  during  the  day  and 
measure  them,  but  this  is  hardly  ever  feasible. 
Fortunately  for  practical  purposes,  it  is  very 
rarely  necessary  to  make  any  actual  measure- 
ment of  the  milk,  for  any  marked  deficiency  can 
hardly  escape  the  mother's  observation,  and  is 
sometimes  obvious  to  any  one  who  watches  the 
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infant  at  the  breast — it  sucks  vigorously  for  a 
few  minutes,  and  then  failing  to  obtain  milk, 
rejects  the  nipple  and  cries  out  peevishly  ;  in 
other  cases  it  remains  sucking  much  longer  than 
it  should,  perhaps  as  long  as  half  an  hour  or 
more,  evidently  getting  the  milk  very  slowly. 

Deficiency  of  Milk. — Even  if  there  is  reason 
to  think  that  the  quantity  of  milk  secreted  is 
below  the  average,  it  must  not  be  hastily  con- 
cluded that  the  addition  of  artificial  food  is 
necessary.  The  (juantity  may  be  quite  sufficient 
for  the  needs  of  the  infant,  and  the  most  reliable 
criterion  of  this  sufficiency,  as  already  pointed 
out,  is  the  weight  of  the  infant ;  so  long  as  this 
is  increasing  it  is  not  only  unnecessary  but 
unwise  to  make  any  addition.  Where  the  breast 
milk  is  insufficient  it  may  be  increased  by  the 
mother's  taking  milk  and  gruel  freely.  In  some 
cases  the  same  result  may  be  obtained  by  taking 
malt  extract. 

Malted  liquors  certainly  increase  the  flow, 
and  some  mothers  are  enabled  to  feed  their 
infants  by  taking  half  a  pint  of  good  beer  or 
stout  daily  ;  this  is,  however,  quite  unnecessary 
as  a  rule,  and  should  never  be  ordered  without 
special  reason,  for  apart  from  other  obvious 
objections,  the  drinking  of  such  a  beverage  by 
the  mother  sometimes  alters  the  character  of 
the  milk  so  that  it  disagrees  with  the  infant. 

Excess  of  milk  is  quite  uncommon,  and  but 
rarely  calls  for  treatment.  The  fluids  in  the 
mother's  diet  should  be  restricted,  and  if  there 
is  any  sign  of  the  breast  becoming  unduly  hard 
or  tender,  some  of  the  milk  should  be  drawn  oft' 
two  or  three  times  a  day  in  the  intervals 
between  the  infant's  feeds. 

Quality. — The  proportion  of  each  constituent 
of  human  milk  is  subject  to  some  variation,  and 
this  is  noticeable  even  in  samples  taken  from  the 
same  mother  at  short  intervals.  The  sugar  and 
salts  would  seem  to  be  more  constant  than  the 
others,  and  their  slight  variations  are  of  no 
practical  importance.  The  fat  and  proteids  show 
considerable  variations  which  are  of  great  import- 
ance, for  excess  or  deficiency  of  either  of  these 
constituents  may  render  the  milk  unsuitable  for 
the  infant. 

The  actual  proportions  of  each  constituent 
can  only  be  determined  by  analysis.  Unfortu- 
nately there  is  no  simple  method  available  for 
clinical  purposes  in  the  estimation  of  the  pro- 
teids, but  a  rough  estimate  can  often  be  made 
from  the  specific  gravity  if  the  proportion  of  fat 
is  known.  The  sugar  and  salts  may  be  con- 
sidered as  practically  constant,  and  therefore 
any  variation  in  specific  gravity  depends  upon 
the  fats  or  the  proteids.  The  higher  the  pro- 
portion of  fat  the  lower  is  the  specific  gravity, 
and  consequently,  if  with  a  high  proportion  of 
fat  the  specific  gravity  is  high  the  proportion  of 
proteids  must  be  above  the  average  ;  if  with  a  low 
proportion  of  fat  the  specific  gravity  is  low,  the 
proportion  of  proteids  must  be  below  the  average. 
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If  the  proportion  of  fat  is  normal,  then  the 
specific  gravity  will  vary  directly  as  the  pro- 
portion of  proteids. 

For  determining  the  specific  gravity  of  breast 
milk  it  is  convenient  to  use  glass  beads  specially 
made  to  float  in  fluids  of  certain  specific  gravity; 
in  this  way,  with  an  ordinary  test-tube  or  small 
conical  medicine  glass  it  is  possible  to  determine 
the  specific  gravity  where  only  a  few  drachms 
of  breast  milk  can  be  obtained.  It  may  be 
repeated  here  that  only  the  middle-milk  must 
be  used  for  any  such  estimation  of  the  quality  of 
the  milk,  for  as  mentioned  above,  an  entirely 
erroneous  estimate  will  be  obtained  if  either  the 
fore-milk  or  the  after-milk  is  used. 

The  fat  may  be  estimated  by  the  following 
simple  method  : — A  cylindrical'  five-cubic  centi- 
metre measure,  having  a  diameter  of  |  inch,  and 
graduated  in  cubic  centimetres  and  millimetres, 
is  filled  with  the  breast  milk  exactly  up  to  the 
five-cubic  centimetre  mark  ;  it  is  then  corked  and 
allowed  to  stand  in  a  warm  room  (65°  F.)  for 
twenty-four  hours.  The  cream  rises  to  the  top 
and  is  read  off  in  cubic  millimetres.  Empirically 
the  cream  readings  are  found  to  correspond  with 
fat  percentages  approximately  thus  : — 

Cream.  Fat. 

2  cub.  millim.  =  2-8  per  cent 

3  ,,  =  3-5 

4  =  4-4 

5  „        „  =  5-6 

The  method  gives  only  a  rough  approxi- 
mation :  the  ease  with  which  cream  rises  depends 
on  several  varying  factors,  so  that  two  samples 
of  breast  milk  containing  an  equal  quantity  of 
fat  may  show  a  slight  difference  in  the  depth  of 
the  cream.  As  a  simple  clinical  method,  how- 
ever, this  may  be  useful  for  determining  whether 
the  milk  is  poor  or  rich  in  fat.  Any  milk  which 
contains  less  than  2  cub.  millim.  of  cream  may 
certainly  be  considered  deficient  in  fat. 

The  commonest  and  most  serious  defects  in 
breast  milk  are  excess  of  proteid  and  deficiency 
of  fat.  Upon  one  or  other  of  these  two  faults 
depend  many,  perhaps  most  of  the  gastro- 
intestinal disorders  of  infants  at  the  breast.  It 
is  a  matter  of  the  greatest  practical  importance 
in  any  case  where  an  infant  is  not  thriving  at 
the  breast  to  determine  which  constituent  if  any 
is  at  fault ;  too  often  weaning  is  recommended 
without  any  investigation  of  the  milk,  or  with- 
out any  attempt  to  rectify  a  fault  which  can 
sometimes  be  corrected  by  very  simple  means. 

Excess  of  proteid  is  of  course  a  relative  term  : 
the  amount  of  proteid  which  can  be  digested 
varies  with  different  infants.  Excess  may  be 
suspected  where  the  stool  is  pale,  as  if  from 
undigested  curd,  and  therewith  the  infant  suffers 
from  colicky  pain,  constipation,  and  perhaps 
vomiting  of  curd.  Such  a  condition  of  milk 
may  be  habitual  to  a  particular  woman,  and 
may  make  it  almost  impossible  for  her  to  nurse 
her  infant ;  more  often,  however,  it  is  an  induced 


condition,  and  probably  depends  in  many  cases 
on  too  frequent  nursing.  It  has  been  found 
that  the  proteids  in  cow's  milk  are  increased  by 
increasing  the  frequency  of  milking,  and  from 
clinical  experience  it  would  seem  that  the  same 
result  occurs  in  human  milk.  So  that  excess  of 
proteid  may  sometimes  be  reduced  by  lengthen- 
ing the  intervals  between  the  feeds.  In  other 
cases  an  inactive  life  together  with  a  diet  too 
rich  in  proteid  food  is  responsible  for  this  con- 
dition of  milk.  Menstruation  is  sometimes  the 
cause  of  a  temporary  increase  in  the  percentage 
of  proteids. 

Any  defect  in  the  mother's  habits  or  diet 
must  be  remedied,  and  if  after  this  the  infant  is 
still  unable  to  digest  the  proteid  in  the  milk, 
the  diflSculty  can  sometimes  be  overcome  by 
giving  a  tablespoonful  of  plain  water  or  of 
barley  water  to  the  infant  immediately  before 
nursing ;  this  seems  to  dilute  the  proteid,  and 
in  some  cases  entirely  obviates  the  difficulty. 
If  this  fails,  the  administration  of  a  small  dose 
of  sod.  bicarb,  (gr.  ij.)  with  papain  (gr.  j.) 
immediately  before  feeding  sometimes  proves 
successful. 

Deficiency  of  proteid  seldom  occurs  apart 
from  deficiency  of  fat,  and  when  both  are 
deficient  the  clinical  results  are  generally  due 
rather  to  the  lack  of  fat  than  to  the  lack  of  pro- 
teid. Such  a  poor  milk  generally  has  a  watery 
appearance,  and  is  very  apt  to  produce  trouble- 
some flatulence  ;  the  child  may  cease  to  gain 
weight,  and  may  even  waste  although  the  flow 
of  milk  is  abundant.  In  such  cases  the  mother 
has  sometimes  been  poorly  fed,  and  the  milk 
may  be  improved  by  increasing  the  proteids  in 
the  diet,  and  by  attention  to  the  mother's 
general  health. 

Excess  of  fat  is  quite  uncommon  and  hardly 
ever  produces  any  bad  symptoms ;  but  the 
writer  has  thought  that  occasionally  troublesome 
vomiting  may  have  been  produced  thus.  A 
reduction  of  the  quantity  of  food,  especially  of 
meat  and  eggs,  taken  by  the  mother  may  reduce 
the  percentage  of  fat. 

Deficiency  of  fat  is  much  less  rare,  and  may 
occur  alone  or  in  association  with  deficiencj^'of 
proteid.  Infants  fed  on  such  milk  fail  to  increase 
in  weight  as  they  should,  they  suffer  from  chronic 
constipation  and  its  attendant  troubles,  and 
may  even  show  signs  of  rickets.  It  is  often 
possible  to  detect  any  considerable  deficiency  of 
fat  by  a  mere  inspection  of  the  milk,  which  has 
a  watery,  greyish  appearance,  but  this  of  course 
gives  only  a  very  rough  idea  of  the  degree  of 
deficiency.  In  any  case  where  there  is  reason 
to  suspect  that  the  infant  is  suffering  from  such 
a  deficiency  of  fat,  an  accurate  analysis  of  the 
milk  should  be  made  if  possible,  or  the  fat  may 
be  estimated  by  the  simple  method  suggested 
above.  Human  milk  should  certainly  show  not 
less  than  3  per  cent  of  fat,  and  any  proportion 
lower  than  2  per  cent  is  likely  to  be  associated 
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with  some  disorder  or  failure  of  nutrition  in  the 
infant.  If  it  is  found  by  repeated  estimations 
that  the  proportion  of  fat  is  continuously  low, 
an  attempt  should  first  be  made  to  increase  it 
by  increasing  the  proteids  in  the  mother's  diet. 
For  this  purpose  meat,  poultry,  or  fish,  and  oat- 
meal porridge  are  valuable,  and  at  the  same 
time  eggs  and  milk  should  be  taken  freely.  As 
far  as  possible  worry  is  to  be  avoided,  and  work 
or  recreation  must  always  stop  short  of  fatigue. 
If  these  measures  fail  to  increase  the  proportion 
of  fat  the  deficiency  must  be  made  up  by  giving 
the  infant  two  or  three  feeds  daily  of  hot  water 
and  cream,  or  whey  and  cream  (see  "  Artificial 
Feeding,"  p.  396),  or  if  this  is  not  convenient, 
cod-liver  oil  in  doses  of  10  to  20  drops  according 
to  the  age  of  the  infant  may  be  given  two  or 
three  times  a  day. 

Deficiency  of  fat  is  not  to  be  regarded  as  a 
reason  for  weaning  :  fat  can  readily  be  supplied 
in  an  easily  digestible  form  by  supplementing 
the  mother's  milk  as  suggested,  whereas  if  the 
child  is  weaned  entirely  it  becomes  necessary 
to  supply  proteids  also,  and  experience  shows 
that  one  of  the  chief  difficulties  in  artificial 
feeding  is  to  supply  the  proteids  in  a  digestible 
form. 

Conditions  in  the  Alother  affecting  the  Milk. — 
The  effect  of  menstruation  and  of  pregnancy  on 
lactation  has  already  been  considered.  The 
milk  may  be  diminished  in  quantity  or  lost 
altogether  as  the  result  of  worry  or  mental 
shock.  The  quality  of  the  milk  is  also  some- 
times seriously  affected  by  any  strong  emotion, 
such  as  fright,  anger,  or  grief,  and  under  these 
conditions  the  milk  may  cause  severe  gastro- 
intestinal disturbance  in  the  infant.  Where 
this  occurs  the  infant  should  be  fed  artificially 
for  one  or  two  days  if  necessary,  and  then  again 
tried  at  the  breast.  In  some  very  emotional 
women  the  milk  fluctuates  so  frequently  in 
quality  that  it  may  be  necessary  to  wean 
altogether. 

Effect  of  Drugs. — Certain  drugs  are  found  to 
be  excreted  partly  in  the  milk,  and  may  thus 
affect  the  infant.  Of  these  the  most  important 
are  belladonna  and  atropin,  potassium  iodide 
and  bromide,  salicylates,  arsenic,  and  saline 
purgatives.  There  is  some  evidence  that  opium 
and  morphia  given  to  the  mother  may  affect  the 
infant,  and  in  one  case  a  fatal  result  has  been 
recorded.  Other  drugs  have  occasionally  been 
found  in  the  milk,  but  not  in  sufficient  amount 
to  be  of  any  practical  importance. 

The  administration  of  drugs  to  the  mother 
for  the  sake  of  their  action  on  the  infant  has 
little  if  any  advantage,  and  has  very  obvious 
disadvantages ;  besides  the  unpleasantness  to 
the  mother,  the  effect  on  the  infant  is  very  un- 
certain, and  there  is  no  means  of  accurately 
regulating  the  dose  which  the  infant  obtains ; 
it  is  far  simpler  and  more  effectual  to  give  the 
drugs  to  the  infant  in  the  usual  way. 


Weaning 

Time  of  Weaning. — This  must  be  determined 
chiefly  from  the  circumstances  of  the  individual 
case.  As  a  rule  an  infant  should  not  be  weaned 
earlier  than  the  end  of  the  ninth  month,  nor 
later  than  the  end  of  the  twelfth  month.  It  is 
very  unadvisable  to  wean  during  the  hot  weather; 
in  the  writer's  opinion  it  is  often  better  to  con- 
tinue suckling  even  as  late  as  the  thirteenth  or 
fourteenth  month,  if  in  this  way  weaning  during 
the  hot  weather  can  be  avoided.  It  is  wise,  also, 
not  to  wean  at  a  time  when  teething  is  causing 
much  disturbance ;  weaning  should  be  done  if 
possible  in  an  interval  between  the  cutting  of 
teeth.  Any  transitory  disorder,  gastro-intestinal 
or  otherwise,  is  usually  sufficient  reason  for 
postponing  the  time  of  weaning.  The  conditions 
which  may  call  for  premature  weaning  have 
already  been  considered. 

Method  of  Weaning. — Weaning  may  be  sudden 
or  gradual.  The  sudden  cessation  of  suckling 
is  hardly  ever  to  be  recommended,  except  in 
those  cases  where  the  obstinate  refusal  of  the 
infant  to  take  artificial  food  as  long  as  it  is 
suckled  makes  it  necessary  to  stop  breast-feeding 
altogether.  Gradual  weaning  is  more  satisfac- 
tory in  everyway.  The  breast  feeds  are  gradually 
replaced  by  artificial  feeds,  until  at  the  end  of 
four  or  five  weeks  all  the  meals  consist  of 
artificial  food.  The  infant  in  this  way  gradually 
becomes  accustomed  to  its  altered  diet,  and 
digestion  is  much  less  likely  to  be  upset.  Many 
infants  wean  themselves  :  sometimes  quite 
suddenly  they  seem  to  take  a  dislike  to  the 
breast,  and  refuse  to  suck;  in  some  cases  it  is  only 
one  breast  which  the  child  refuses,  and  partial  or 
entire  suckling  may  be  continued  with  the  other. 
This  refusal  often  occurs  at  a  time  when  the 
milk  is  becoming  scanty,  at  other  times  no  cause 
whatever  for  the  sudden  dislike  can  be  found. 

Wet-Nuksing 

W^here  the  mother  is  unable  for  any  reason 
to  suckle  her  infant  the  question  arises  whether 
a  wet-nurse  should  be  employed.  There  can  be 
no  doubt  that,  so  far  as  the  nature  of  the  food 
goes,  the  only  perfect  way  of  replacing  the 
mother's  milk  is  by  a  wet-nurse;  but  the 
objections  to  this  method  are  so  very  serious 
that  it  is  now  comparatively  seldom  used.  The 
neglect  of  the  nurse's  own  infant,  possibly  at  the 
cost  of  its  life ;  the  immoral  character  of  some 
of  the  women  thus  employed ;  the  difficulty  of 
excluding  the  presence  of  syphilis  in  women 
of  whose  previous  histoiy  nothing  is  known  ; — 
these  are  some  of  the  weightier  objections,  to 
which  have  to  be  added  such  minor  points  as 
the  inconvenience  to  the  household  which  the 
presence  of  such  a  nurse  often  involves,  and  the 
costliness  of  such  a  method  of  feeding. 

If  it  is  decided  to  employ  a  wet-nurse  she 
must  first   be   thoroughly   examined  by  the 
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medical  man,  particularly  for  the  presence  of 
tubercle  or  syphilis.  Quite  recently  the  writer 
had  under  his  care  an  infant  whose  wet-nurse 
had  deliberately  concealed  the  fact  that  she 
had  haemoptysis,  and  although  she  had  been 
examined  by  a  medical  man,  it  was  not  until 
she  had  suckled  the  infant  several  months  that 
the  fraud  was  discovered  by  her  becoming 
acutely  ill  with  tuberculosis.  The  nurse's  infant 
should  also  be  examined  if  possible,  partly  to 
see  whether  it  shows  any  evidence  of  syphilis, 
and  partly  to  ascertain  whether  it  has  thriven 
on  its  mother's  milk. 

In  the  choice  of  a  wet-nurse,  her  age  and  the 
age  of  her  infant  are  of  much  less  importance 
than  the  character  of  her  milk,  and  this  should 
be  ascertained  by  the  clinical  methods  described 
above,  or  better  still  by  having  an  accurate 
analysis  made.  Inspection  of  the  milk  and  also 
of  the  breasts,  which  should  be  full  and  firm, 
will  also  give  some  idea  of  the  quantity  and 
quality  of  the  milk. 

The  diet  of  a  wet-iuirse  must  be  regiilated  on 
the  same  lines  as  those  laid  down  for  the  nursing 
mother,  but  with  this  caution,  that  as  she  has 
usually  come  from  very  poor  circumstances,  a 
too  plentiful  or  too  rich  diet  may  easily  alter 
the  quality  of  her  milk,  so  that  it  may  disagree 
with  her  nursling.  For  the  same  reason,  if  she 
has  been  accustomed  previously  to  hard,  active 
life  it  is  important  that  she  should  have  plenty 
of  exercise,  otherwise  the  combination  of  a  liberal 
diet  with  insufficient  exercise  is  almost  sure  to 
produce  milk  too  rich  in  proteid  and  fat. 

The  employment  of  a  wet-nurse  is  by  no 
means  always  a  success ;  not  every  woman's 
milk  agrees  with  every  infant,  and  even  if  at 
first  the  nurse's  milk  agrees  it  is  liable  to  any 
of  the  changes  to  which  a  mother's  milk  is 
subject,  and  may  at  any  time  cease  to  agree 
with  the  infant ;  and  lastly,  such  women  require 
constant  supervision  to  see  that  they  discharge 
their  important  duties  faithfully. 

Artificial  Feeding 

When  the  mother  is  unable  to  suckle  her 
infant,  the  most  readily  available,  and  in  most 
cases  the  best  substitute  for  breast-feeding  is 
cow's  milk ;  but  as  will  be  seen,  cow's  milk  re- 
quires modification  to  adapt  it  to  the  needs  of 
the  infant,  and  to  carry  out  this  modification 
intelligently  some  knowledge  of  the  composition 
of  cow's  milk,  and  of  the  points  wherein  it  differs 
from  human  milk,  is  essential. 

Cow's  willc,  when  first  drawn  from  the  udder, 
has  an  amphoteric  reaction,  but  as  it  reaches 
the  consumer  it  is  generally  faintly  acid.  Its 
specific  gravity  varies  from  1029  to  1035. 
Microscopically  it  resembles  human  milk  in 
consisting  of  a  colourless  plasma  in  which  are 
suspended  fat  globules  :  the  average  size  of  these 
globules,  however,  is  larger  than  in  human  milk. 
The  plasma,  as  in  human  milk,  contains  pro- 


teids,  sugar,  and  salts  in  solution,  but  the  pro- 
portions are  not  the  same  as  in  human  milk. 

The  composition  of  cow's  milk  varies  con- 
siderably :  the  following  average  obtained  from 
analyses  made  by  several  observers  is  therefore 
only  approximate ;  the  proportions  in  human 
milk  are  given  here  for  comparison  : — 


Cow's  Milk— 
Proteids — 
Casein,  3 '25 
Lactalbumin, 
Fat 

Sugar  . 
Salts  . 
Water  . 

Human  Milk— 

Proteids — 
Casein,  '6 
Lactalbumin, 

Fat 

Sugar  . 
Salts  . 
Water  . 


.J 


4'0  per  cent 

3-  5 

4-  0 

87-8 


2"0  per  cent 

3-5 
7-0 
•2 

87-3 


It  will  be  seen  that  the  chief  difterences  in 
composition  are  the  much  larger  proportion  of 
proteids  and  the  much  smaller  proportion  of 
sugar  in  cow's  milk.  But  the  proteids  show  an 
even  more  important  difference,  for  while  in 
human  milk  they  consist  chiefly  of  lactalbumin, 
in  cow's  milk  they  consist  chiefly  of  casein  :  the 
proportion  of  casein  to  lactalbumin  in  cow's  milk 
is  about  4  :  1,  in  human  milk  it  is  about  1  :  2. 
The  practical  significance  of  this  difference  is 
readily  appreciated  if  samples  of  the  two  kinds 
of  milk  are  taken  in  two  test-tubes,  and  some 
weak  hydrochloric  acid  is  added.  Large  solid 
masses  of  curd  are  at  once  formed  in  the  cow's 
milk,  while  the  human  milk  shows  only  very 
fine  flocculent  shreds  of  curd  floating  in  it. 
Similar  changes  occur  in  the  stomach,  but  the 
formation  of  curd  here  is  due  not  only  to  the 
acid  in  the  gastric  juice,  but  also  to  a  milk- 
curdling  ferment,  rennet.  Another  important 
difference  is  the  sterility  of  himian  milk  in  con- 
trast with  the  large  number  of  bacteria  present 
in  cow's  milk  as  it  reaches  the  consumer ;  the 
alkalinity  of  human  milk  also  contrasts  with 
the  acidity  of  cow's  milk. 

Modification  of  Cow's  Milk.  —  It  is  obvious 
that  in  order  to  reduce  the  proportion  of  pro- 
teids to  the  standard  of  human  milk  some 
dilution  will  be  necessary.  For  this  purpose 
various  diluents  are  available,  but  the  choice  of 
the  diluent  in  any  particular  case  is  often  a 
matter  of  considerable  importance. 

Plain  water,  as  the  simplest  and  least  ex- 
pensive, is  most  commonly  used ;  such  simple 
dilution  not  only  reduces  the  percentage  of  pro- 
teid, but  also  materially  reduces  the  size  of  the 
curd.  In  many  cases  this  is  all  that  is  required 
to  enable  the  infant  to  digest  the  casein  ;  in 
others,  however,  this  is  not  sufticient,  and  the 
digestion  of  the  curd  may  be  assisted  by  using 
some  thickened  fluid  as  a  diluent. 
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Barley  water  is  often  used  in  this  way,  and 
whatever  may  be  the  rationale  of  its  use,  there 
can  be  no  doubt  that  some  infants  will  digest 
milk  diluted  thus  when  they  are  unable  to  digest 
milk  diluted  with  plain  water.  It  may  be  that 
such  a  thickened  fluid  does  to  some  extent 
mechanically  hinder  the  formation  of  large  curds, 
but  from  a  series  of  experiments  made  by  the 
writer,  it  would  seem  that  this  attenuating 
action,  if  present  at  all,  is  extremely  slight, 
and  it  has  been  denied  altogether  by  some 
observers. 

As  a  food  in  itself  barley  water  has  but  little 
value  ;  its  most  important  constituent  is  starch, 
and  although  this  is  present  in  very  small  pro- 
portion, it  sometimes  causes  trouble,  especially 
in  the  earlier  months  of  infancy.  Flatulence 
and  colic,  and  occasionally  diarrhoea,  have  seemed 
in  the  writer's  experience  to  be  due  to  the  use 
of  barley  water  as  a  diluent.  On  the  other 
hand,  the  laxative  effect  of  barley  water  may 
be  useful  for  an  infant  who  is  suffering  from 
habitual  constipation.  Rice  water  and  oatmeal 
water  are  sometimes  used  in  the  same  way. 
The  former  has  less  laxative  action  than  barley 
water,  and  may  therefore  be  useful  where  there 
is  a  tendency  to  diarrhoea.  Oatmeal  water, 
although  it  has  a  distinct  laxative  effect,  con- 
tains less  starch  than  barley  water,  and  may 
agree  where  barley  water  has  failed.  Gelatine 
is  occasionally  used  in  the  form  of  a  thin  jelly, 
in  the  proportion  of  one  teaspoonful  to  about 
four  ounces  of  milk  and  water. 

The  methods  of  preparation  of  these  diluents 
are  as  follows  : — 

Barley  water  is  made  by  putting  two  tea- 
spoonfuls  of  pearl  barley  into  a  pint  of  cold 
water,  boiling  slowly  down  to  two-thirds  of  a 
pint,  and  then  straining ;  or  by  mixing  one  tea- 
spoonful  of  prepared  barley  (in  powder)  with 
one  pint  of  boiling  water,  and  then  boiling  for 
ten  minutes.  Whichever  way  it  is  made,  a  fresh 
supply  must  be  prepared  twice  a  day,  and  it 
must  be  kept  in  a  cool  place. 

Rice  water  is  made  by  soaking  one  tablespoon- 
ful  of  rice,  which  has  previously  been  washed  with 
cold  water,  in  a  quart  of  water  at  tepid  heat  for 
three  hours ;  it  is  then  boiled  slowly  for  an  hour, 
after  which  it  is  strained. 

Oatmeal  water  is  made  by  mixing  one  table- 
spoonful  of  oatmeal  with  a  pint  of  boiling  water, 
and  boiling  slowly  for  one  hour ;  water  must  be 
added  as  necessary  to  make  up  the  quantity 
after  boiling  to  one  pint ;  then  strain. 

Gelatine  jelly  is  made  by  soaking  one  tea- 
spoonful  of  gelatine  in  a  teacupful  of  cold  water 
for  three  hours,  then  standing  it  in  hot  water 
which  is  kept  boihng  until  the  gelatine  is 
dissolved. 

Another  method  which  is  occasionally  useful, 
and  which,  perhaps,  has  some  mechanical  action 
as  suggested  above,  is  to  add  to  the  milk,  after 
dilution  with  plain  water,  a  very  small  quantity 


of  some  malted  preparation  of  cereals,  such  as 
Mellin's  food;  half  a  teaspoonful  or  one  tea- 
spoonful  of  this  added  to  the  feed  of  milk  and 
water  will  sometimes  enable  an  infant  to  digest 
the  casein  of  the  milk. 

Lime-water  may  often  be  used  with  advantage 
instead  of,  or  in  addition  to  plain  water.  This 
not  only  serves  to  dilute  the  proteids,  but  also 
seemed,  in  some  experiments  made  by  the  writer, 
to  have  a  definite  though  slight  effect  in  diminish- 
ing the  size  and  firmness  of  the  curd  ;  it  also 
corrects  the  acidity  of  the  cow's  milk,  and  un- 
doubtedly increases  its  digestibility.  Lime-water 
should  be  used  in  the  proportion  of  at  least  one 
tablespoonful  to  a  three-ounce  mixture  of  milk 
and  water.  A  solution  of  sodium  bicarbonate 
(gr.  iv.  to  gj.)  may  be  used  similarly  ;  it  has  the 
advantage  that  it  does  not  cause  constipation  as 
lime-water  often  does.  For  this  very  reason, 
however,  lime-water  is  usually  to  be  preferred 
as  a  diluent  in  cases  of  diarrhea,  and  in  such 
cases  two  tablespoonfuls  may  be  given  in  a  three- 
ounce  feed.  The  more  concentrated  form  of 
lime-water  known  as  liquor  calcis  saccharatus  is 
sometimes  more  convenient ;  a  teaspoonful  of 
this  to  four  tablespoonfuls  of  water  gives  a 
solution  of  nearly  the  same  strength  as  the 
ordinary  lime-water.  A  simpler  way  of  using  it 
is  to  add  the  saccharated  lime  solution  directly 
to  the  food,  for  instance,  to  a  three-ounce  feed 
of  milk  and  water  fifteen  drops  of  the  li(iuor 
calcis  saccharatus  should  be  added. 

The  addition  of  an  equal  quantity  of  any  of 
the  diluents  mentioned  will  reduce  the  propor- 
tion of  proteids  in  cow's  milk  to  2  per  cent,  as 
in  human  milk ;  but  the  relative  proportions  of 
casein  and  lactalbumin  remain  exactly  as  before, 
so  that  the  casein  is  still  much  more  than  in 
human  milk;  this  can  be  seen  from  the  corn- 
parison  below.  Experience  shows  that  it  is  this 
excess  of  casein,  and  the  large  solid  curd  result- 
ing therefrom,  which  is  the  chief  difficulty  in 
the  use  of  cow's  milk  for  infants'  food,  and  in 
many  cases  an  infant  will  not  digest  cow's  milk 
until  the  dilution  is  carried  so  far  that  the  casein 
is  reduced  to  about  the  same  percentage  as  in 
human  milk, — in  other  words,  the  cow's  milk 
has  been  diluted  with  three  or  even  four  times 
its  quantity  of  the  diluent. 

Whatever  dilution  is  used  it  is  evident  that 
all  the  other  constituents  of  the  milk  are  diluted 
at  the  same  time,  so  that  the  percentage  of  fat 
which  was  previously  the  same  as  in  human 
milk  becomes  too  low,  and  the  already  insuffi- 
cient proportion  of  sugar  becomes  even  less 
sufficient.  This  may  be  seen  from  the  following 
figures : — • 

Cow's  Milk  diluted  with  an  equal  quantity  of  Water— 
Proteids — 

Casein,  1-63         ")  _      2-0  per  cent 

Lactalbumin,  '37  / 

Fat  }T° 

Sugar  '-^'O  ,t 
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Human  Milk  — 
Proteids — 

Lactalbumin,  1"4  }       '       '       '      ^  ^  ^'^^  "^^^^ 

Fat  3-5  „ 

Sugar  7-0 

It  is  necessary,  therefore,  not  merely  to  dilute 
the  cow's  milk  in  order  to  reduce  the  percentage 
of  proteids,  but  also  to  add  fat  and  sugar  in 
order  to  bring  the  proportion  of  these  up  to  the 
standard  of  human  milk. 

Addition  of  Fat. — -The  supply  of  a  proper 
proportion  of  fat  is  a  matter  of  the  greatest 
importance  in  the  feeding  of  infants.  One  of 
the  commonest  faults  in  infant  feeding  at  the 
present  time  is  the  use  of  food  containing  too 
little  fat,  and  many  cases  of  chronic  constipa- 
tion, failure  of  nutrition,  and  rickets  are  due  to 
this  deficiency.  Taking  human  milk  as  the 
standard,  one  would  say  that  3-4  per  cent  is  the 
proper  proportion,  and  although  some  infants 
will  make  satisfactory  progress  on  less  than 
this,  it  seems  probable  that  3  per  cent  is  the 
minimum  which  should  be  allowed ;  certainly 
a  proportion  of  fat  below  2  per  cent  at  any 
period  during  the  first  year  of  life  is  often  asso- 
ciated with  some  disorder  of  nutrition. 

If  cream  containing  a  known  percentage  of 
fat  can  be  obtained  it  is  a  simple  matter  to 
correct  the  deficiency  of  fat  in  the  milk.  In 
towns  where  centrifugal  machines  are  used  in 
the  separation  of  cream,  it  may  be  possible  to 
obtain  cream  which  contains  a  fairly  constant 
average  percentage  of  fat.  Observations  by  the 
writer  showed  that  fresh  cream,  as  supplied  by 
London  dairies,  contains  on  the  average  about 
48  per  cent  of  fat ;  but  even  such  cream  showed 
considerable  variation  (36-8-54  per  cent)  in  its 
proportion  of  fat,  and  it  is  much  to  be  desired 
tliat  a  standardised  cream  should  be  more 
generally  obtainable.  If  the  cream  used  con- 
tains 48  per  cent  fat,  it  is  evident  that  one 
teaspoonful  in  a  three-ounce  feed  will  raise  the 
fat  2  per  cent ;  so  that  if  used  with  a  three- 
ounce  mixture  of  equal  parts  of  cow's  milk  and 
water,  it  will  raise  the  proportion  of  fat  from 
1'75  to  3'75  per  cent.  Any  desired  percentage 
of  fat  can  be  obtained  by  similar  calculation. 

Cream  is  the  upper  portion  of  milk  into 
which  the  fat  globules  have  risen  either  (1)  by 
gravity,  that  is,  the  milk  has  been  allowed  to 
stand  until  more  or  less  of  the  fat  has  risen  to 
the  top,  which  has  then  been  skimmed  off  as 
"cream,"  or  (2)  by  centrifugalisation.  The 
other  constituents  of  milk  remain  practically 
unaltered,  both  in  quality  and  quantity  in  the 
cream,  and  therefore,  to  be  strictly  accurate,  it 
would  be  necessary  to  take  into  account  the 
proteids  and  sugar  of  cream  when  we  add  it  to 
the  infant's  food  ;  for  practical  purposes,  how- 
ever, the  quantity  of  the  centrifugalised  cream 
used  is  so  small  that  in  most  cases  the  relatively 
minute  proportion  of  those  other  constituents 


can  be  neglected,  and  only  the  fat  in  the  cream 
needs  to  be  considered. 

Perhaps  the  simplest  way  to  obtain  a  stand- 
ardised cream  is  to  prepare  it  at  home  by 
allowing  a  quart  of  milk  to  stand  for  three 
hours  in  a  cool  place,  in  a  glass  water-bottle 
such  as  can  be  obtained  from  any  scientific 
instrument  maker  for  three  or  four  shillings, 
with  a  tap  near  the  bottom  of  the  vessel.  After 
the  milk  has  stood  for  three  hours  the  lower 
portion  is  drawn  off,  and  can  be  used  as  skimmed 
milk  for  domestic  purposes,  the  upper  part  into 
which  the  fat  has  risen,  the  cream,  is  used  for 
the  infant.  The  percentages  of  fat  thus  obtained 
can  be  seen  from  the  following  table ;  they  are 
only  averages,  for,  as  already  mentioned,  the 
rate  at  which  fat  rises  depends  on  several 
varying  factors ;  but  these  figures  are  suffi- 
ciently accurate  for  practical  purposes,  they 
were  obtained  with  average  London  milk  : — 

Quantity  of  Upper  Milk  (Cream) 

from  each  quart  of  milk.  Proportion  of  Fat. 

One  pint  .  .  .  .  .    5"5  per  cent 

Fifteen  ounces  .  .  .  .    6"5  ,, 

Ten  ounces  .  .  .  .8  ,, 

Five  ounces  .  .  .  .11  ,, 

Such  top-milk  or  cream  can  be  used  either  as 
an  addition  to  a  mixture  of  milk  and  water  to 
increase  the  fat,  or  more  simply  with  direct 
dilution  with  water.  Thus  the  addition  of  a 
tablespoonful  of  the  11  per  cent  cream  to  a 
three-ounce  mixture  of  equal  parts  of  milk  and 
water,  will  raise  the  fat  percentage  from  1'75 
to  about  3'2  ;  or  the  dilution  of  one  part  of 
this  1 1  per  cent  cream  with  two  parts  of  water 
will  give  a  fat  percentage  of  about  3 '7. 

One  great  drawback  to  the  use  of  mixtures 
which  contain  added  cream  is  the  difficulty, 
especially  in  towns,  of  obtaining  it  fresh. 
Amongst  the  poor  also  the  expense  makes  it 
impossible  in  many  cases  to  obtain  cream. 

A  plain  mixture  of  milk  and  water  is  there- 
fore commonly  used,  and  the  results  are  some- 
times quite  satisfactory ;  but  in  a  considerable 
proportion  of  cases  the  inevitable  deficiency  of 
fat  in  the  mixture  leads  to  some  failure  of 
nutrition,  or  to  some  degree  of  rickets. 

Where  no  more  accurate  method  can  be 
carried  out,  it  is  well  to  adopt  the  simple  plan 
of  allowing  the  milk  to  stand  in  a  jug  for  an 
hour  or  more,  and  then,  with  as  little  shaking 
as  possible,  pour  off  the  top  half  to  be  used  in 
preparing  the  infant's  food  ;  a  valuable  increase 
of  fat  is  obtained  in  this  way. 

Where  even  this  is  impossible  the  milk  should 
be  given  with  the  least  possible  dilution  con- 
sistent with  the  digestion  of  the  casein,  and,  if 
necessary,  the  deficiency  of  fat  must  be  made 
good, by  the  daily  administration  of  small  doses 
of  cod-liver  oil.  The  writer  has  sometimes  used 
a  little  butter,  a  piece  about  the  size  of  a  large 
pea,  dissolved  and  shaken  up  well,  in  a  three- 
or  four-ounce  feed  of  diluted  milk  ;  the  proper- 
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tion  of  fat  may  be  raised  in  this  way  nearly 

1  per  cent.  Infants  generally  tolerate  this 
amount  of  butter  well,  but  the  method  is  not  to 
be  recommended  where  cream  can  be  obtained, 
for  the  butter  does  not  mix  easily  with  the 
milk,  it  has  a  taste  which  may  be  disliked,  and 
it  is  often  adulterated,  especially  with  preserva- 
tives which  may  do  harm. 

Addition  of  Sugar. — Whatever  strength  of 
cow's  milk  is  used  the  addition  of  sugar  is 
necessary  to  bring  the  proportion  up  to  that 
found  in  human  milk.  For  this  purpose  milk- 
sugar  is  preferable  to  cane-sugar.  A  stand- 
ardised solution  of  milk-sugar  is  sometimes  used 
for  the  dilution  of  milk,  but  this  has  the  dis- 
advantage that  the  solution  must  be  frequently 
made  afresh  to  prevent  its  undergoing  fermen- 
tation. It  is  quite  as  simple  and  usually  much 
more  convenient  to  add  the  milk-sugar  directly 
to  the  diluted  milk ;  and  if  it  be  remembered 
that  one  level  teaspoonful  (75  grains)  of  the 
powdered  milk-sugar  in  a  three-ounce  mixture 
gives  a  proportion  of  about  5  per  cent  of  sugar 
the  calculation  is  simple  enough.  Thus  in  a 
three-ounce  mixture  of  equal  parts  of  milk  and 
water,  which,  as  already  pointed  out,  contains 

2  per  cent  of  sugar,  the  addition  of  one  level 
teaspoonful  of  milk-sugar  will  raise  the  propor- 
tion to  7  per  cent ;  and  in  6  oz.  of  such  a 
mixture  the  addition  of  two  teaspoonfuls  of 
milk-sugar  will  have  the  same  effect. 

The  use  of  milk-sugar  is  not  a  matter  of  great 
importance,  cane-sugar  will  serve  the  purpose 
almost  equally  well,  and  amongst  the  poorer 
classes  it  is  commonly  used  on  account  of  its 
cheapness.  If  ordinary  white  lump  sugar  is 
used  a  lump  about  half  an  inch  square  should 
be  used  to  a  three-ounce  mixture  of  milk  and 
water. 

Milk  Mixtures. — Of  recent  years  there  is  a 
growing  tendency  to  the  use  of  carefully  calcu- 
lated formulae  in  the  modification  of  milk  for 
infant  feeding,  with  the  object  of  approximating 
more  nearly  to  the  standard  of  human  milk. 
This,  undoubtedly,  is  a  step  in  the  right  direc- 
tion, and  it  is  much  to  be  desired  that  such 
careful  modification  should  be  more  generally 
carried  out ;  but  at  the  same  time  it  must  be 
remembered  that  an  infant  is  not  a  test-tube, 
and  that  no  amount  of  mathematical  precision 
in  the  calculation  of  formulte  will  eliminate  the 
idiosyncrasies  of  the  infant.  We  may  deter- 
mine to  a  nicety  the  percentage  of  each  con- 
stituent in  a  mixture,  but  the  much  more 
serious  difficulty  still  remains  to  know  what 
particular  percentage  will  suit  any  given  case. 
There  is  no  golden  rule  whereby  to  determine 
this;  one  can  judge  to  some  extent  from  the 
age  of  the  infant,  but  the  requirements  of  each 
individual  case  must  remain  to  a  large  extent  a 
matter  of  experiment.  The  proportions  of  fat 
and  sugar  which  are  required  vary  very  little 
at  any  period  during  the  first  year  of  life ;  the 


former  should  be  3-4  per  cent,  the  lower  pro- 
portion being  given  during  the  first  few  weeks, 
the  sugar  should  be  6-7  per  cent.  The  propor- 
tion of  proteid  is  the  chief  difficulty ;  the 
following  proportions  can  only  be  taken  as  a 
rough  guide,  for  infants  of  the  same  age  differ 
considerably  in  their  power  of  digesting  the 
proteids  of  cow's  milk  : — 

Percentage 

Age.  of  Proteid. 

1  or  less 


1st  week 
2nd  week  to  6th  week 
6th  week  to  3rd  month  . 
3rd  month  to  6th  month 
6th        ,,      8th  ,, 
8th         „      12th  ,. 


1-5 

1-  75 

2-  0 

2-  5 

3-  0 


These  proportions  can  be  approximately 
obtained  by  diluting  the  milk  according  to  the 
following  table  : — 

Milk.  Water. 
1st  week  1  3 


2nd  week  to  6th  week  . 
6th  week  to  3rd  month  . 
3rd  month  to  6th  month 
6th        ,,  8th 
8th        ,,      12th  ,, 


If  the  milk  is  diluted  in  this  way,  and  the 
quantity  of  each  feed  is  regulated  according  to 
the  table  given  below,  the  addition  of  one  tea- 
spoonful of  48  per  cent  centrifugalised  cream, 
and  of  milk-sugar  in  the  proportion  of  about 
one  teaspoonful  to  every  3  oz.  of  the  mix- 
ture, will  give  satisfactory  proportions.  For 
example  : — 

Approximate 
Proportion. 

Formula.  Per  cent. 

1st  week — 

Milk,  1  tablespoonful      .       .    Proteid,  1 
Water,  2  tablespoonfuls  .       .    Fat,       3  "8 
Lime-water,  1  tablespoonful    .    Sugar,    6 '5 
Cream  (48  p.c),  1  teaspoonful 
Milk-sugar,  half  a  teaspoonful 

(Half  this  quantity  to  be  given  as  a  feed.) 

2nd  to  6  th  week — 

Milk,  2  tablespoonfuls  .  .  Proteid,  I'S 
Water,  3        ,,  .       .    Fat,  3-2 

Lime-water,  1  tablespoonful    .    Sugar,    6  "3 
Cream  (48  p.c),  1  teaspoonful 
Milk-sugar,  1  level  ,, 

6th  week  to  3rd  month — 

Milk,  3  tablespoonfuls  .  .  Proteid,  1'6 
Water,  3i  .       .    Fat,  3-2 

Lime-water,  1  tablespoonful    .    Sugar,    6  "5 
Cream  (48  p.c),  1  teaspoonful 
Milk-sugar,  1  level  ,, 

3rd  to  6th  month — 

Milk,  4  tablespoonfuls    .       .    Proteid,  2-0 
Water,  3         ,,  .       .    Fat,  3-25 

Lime-water,  1  tablespoonful    .    Sugar,    6  "5 
Cream  (48  p.c),  1  teaspoonful 
Milk-sugar,  1  level  ,, 

6th  to  8th  month- 
Milk,  8  tablespoonfuls     .       .    Proteid,  2-6 
Water,  2        ,,  .       .    Fat,  3-4 

Lime-water,  3  tablespoonfuls  .    Sugar,  7'0 
Cream  (48  p.c),  1  teaspoonful 
Milk-sugar,  li  ,, 

8th  to  12th  month- 
Milk,  12  tablespoonfuls  .       .    Proteid,  3 
Water,  2         ,,  .        .    Fat,  3-4 

Lime-water,  2  tablespoonfuls  .    Sugar,    6  "2 
Cream  (48  p.c),l  teaspoonful 
Milk-sugar,  2  ,, 
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If  a  weaker  cream  is  used,  so  that  larger 
quantities  are  required,  it  becomes  necessary  to 
take  into  account  the  proteid  and  sugar  as  well 
as  the  fat  in  the  cream  ;  and  often  it  is  con- 
venient to  use  such  a  thin  cream  instead  of 
milk  as  the  basis  of  the  mixture.  The  proteids 
and  sugar  in  any  cream  are  practically  in  the 
same  proportion  as  in  milk.  An  8  per  cent 
cream  can  be  obtained  as  described  above  by 
taking  the  upper  10  ounces  from  a  quart  of 
milk  which  has  been  allowed  to  stand  for  three 
hours.  Such  a  cream  only  requires  dilution 
and  the  addition  of  sugar.  For  an  infant  be- 
tween the  ages  of  6  weeks  and  3  months  such  a 
mixture  as  the  following  is  suitable : — 

Approximate 
Proportion. 
Formula.  Per  cent. 

Cream  (8  p.c. ),  3  tablespoonfuls  Proteid,  1'7 

Water,  3  tablespoonfuls    .       .  Fat,  3 '3 

Lime-water,  1  tablesj)oonful      .  Sugar,  6  "6 
Milk-sugar,  1  teaspoonful 

At  six  months  it  may  be  used  with  an  equal 
quantity  of  diluent,  thus  : — 


Formula. 

Cream  (8  p-c.),  6  tablespoonfuls 
Water,  5  tablespoonfuls 
Lime-water,  1  tablesjjoonful 
Milk-sugar,  2  teaspoonfuls 


Approximate 
Proportion. 
Per  cent. 

Proteid,  2 
Fat,  4 
Sugar,  7 


Similarly  by  using  the  upper  15  ounces  (6 '5 
per  cent  fat)  from  the  quart  of  milk,  and  dilut- 
ing with  an  equal  quantity  of  water,  a  mixture 
is  obtained  containing  proteids  2  per  cent,  fat 
3'25  per  cent ;  or,  by  using  the  upper  5  ounces 
(11  per  cent  fat),  and  diluting  with  twice  the 
quantity  of  water,  a  mixture  is  obtained  with 
proteids  1"3  per  cent,  fat  3  7  per  cent. 

The  percentages  obtained  by  any  such  methods, 
even  with  the  utmost  care,  are  necessarily  only 


classes.  Home  modification  is  much  less  ex- 
pensive, and  is  quite  satisfactory  where  proper 
care  is  taken.  For  the  hard-working  poor  even 
such  modification  may  be  impossible,  and  for 
them  any  elaborate  formulfe  are  mere  counsels 
of  perfection.  Simple  dilution  with  plain  water, 
or  barley  water,  according  to  the  table  given 
above,  with  the  addition  of  a  small  lump  of 
white  sugar  to  each  feed,  often  gives  very  good 
results  ;  and  if  the  deficiency  of  fat  be  made 
good  by  daily  administration  of  cod -liver  oil, 
infants  fed  thus  may  do  perfectly  well. 

Quantity  and  Frequency  o/ if ea^s.— Whatever 
food  is  used  it  is  most  important  that  feeding 
should  be  regular.  The  tendency  is  to  feed  an 
infant  too  often  and  with  too  large  quantities. 
The  infant  who  is  fed  "  whenever  it  cries  "  can- 
not be  expected  to  digest  its  food,  and  it  is  not 
surprising  if  an  infant  vomits  when  it  is  allowed 
to  take  a  much  larger  quantity  than  the  stomach 
can  possibly  hold  without  considerable  over-dis- 
tension. The  average  capacity  of  the  stomach, 
according  to  Dr.  Holt,  is  at  birth  1--  oz.,  at 
three  months  4^  oz.,  at  six  months  6  oz.,  and  at 
twelve  months  9  oz.  Some  post-mortem  observa- 
tions made  by  the  writer  agreed  fairly  closely 
with  these  measurements,  and  clinical  experience 
has  shown  that  at  these  ages  these  are  about 
the  quantities  which  a  healthy  infant  is  able  to 
digest.  Of  course  some  latitude  must  be  allowed 
for  the  constitution  of  the  particular  infant :  a 
vigorous  baby  above  the  average  size  may  be 
able  to  digest  and  may  require  a  larger  feed 
than  a  smaller  infant  of  the  same  age.  Some 
infants  are  habitually  "small  feeders,"  and  will 
thrive  on  smaller  qviantities  than  those  men- 
tioned. 

The  following  table  may  serve  as  a  guide  for 
the  feeding  of  an  average  healthy  infant : — 


Age. 

Interval  between 
Feeds. 

Quantity. 

Number  of 
Meals. 

Total  Amount  in 
24  hours. 

First  week  .... 
2nd  week  to  6th  week  . 
6th  week  to  3  montlis  . 
3  months  to  6  months  . 
6  months  to  8  months  . 
8  months  to  12  months 

2  hours 

2  ,, 
2i  „ 

3  „ 
3  ,, 
3  „ 

1  oz. 

li  to  2  oz. 

3  to  4  oz. 

4  to  6  oz. 

6  to  7  oz. 

7  to  8  oz. 

10 
8 
6 
6 
6 
5 

10  oz. 

12  to  16  oz. 
18  to  24  oz. 
24  to  36  oz. 
36  to  42  oz. 
35  to  40  oz.  (with 
additional  food) 

approximate,  for  the  composition  of  milk,  even 
from  the  same  cow,  varies  not  merely  from  day 
to  day,  but  even  at  different  hours  of  the  day  ; 
and  although  this  variation  is  somewhat  less  in 
the  mixed  milk  of  commerce,  it  is  still  present, 
and  in  cream  it  is  still  more  marked. 

Some  of  the  large  London  dairy  companies 
now  undertake  the  preparation  of  milk  mixtures 
according  to  prescriptions  from  medical  men, 
and  this  at  once  simplifies  the  matter ;  but  the 
costliness  of  such  a  luxury  places  it  at  present 
beyond  the  reach  of  any  but  the  wealthier 


The  infant  should  be  accustomed,  as  in  breast- 
feeding, to  sleep  several  hours  at  night  without 
being  fed ;  the  interval  should  be  increased 
gradually  from  four  hours  during  the  first  week 
up  to  six  hours  at  three  months,  and  with  some 
infants  seven  or  eight  hours  at  six  months. 

Boiling,  Pasteurisation,  and  Sterilisation  of 
Milk. — Cow's  milk  and  cream  as  they  reach 
the  consumer  contain  a  considerable  number  of 
bacteria,  and  it  has  been  proved  beyond  dispute 
that  some  of  the  acute  specific  fevers,  particu- 
larly  typhoid,   scarlet,   and  diphtheria,  have 
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occasionally  been  conveyed  by  milk  ;  recently, 
also,  much  attention  has  been  paid  to  the  trans- 
mission of  tuberculosis  in  this  way,  and  it  has 
been  shown  that  milk  from  cows  with  tuber- 
culosis of  the  udder  frequently  contains  the 
tubercle  bacillus ;  the  risk  of  infection  is  un- 
doubtedly a  real  one,  but  the  frequency  of  its 
occurrence  has  probably  been  greatly  exag- 
gerated. A  much  commoner  and  more  widely 
disastrous  infection  from  milk  is  that  which 
produces  summer  diarrhoea ;  whatever  may  be 
the  micro-organism  which  produces  it,  there  can 
be  little  doubt  that  milk  infection  is  chiefly 
responsible  for  the  terrible  mortality  from  in- 
fantile diarrhoea.  {See  "  Gastro-intestinal  Dis- 
orders of  Infancy.") 

For  the  prevention  of  these  various  risks 
three  methods  of  preparing  the  milk  are  avail- 
able :  (1)  Boiling,  (2)  Pasteurisation,  (3)  Steril- 
isation. 

Boiling  is  at  once  the  simplest  and  the  least 
objectionable  method  of  preparing  the  milk ; 
but  it  must  be  understood  that  by' 'boiling" 
the  writer  means  simply  heating  the  milk  just 
to  the  boiling-point,  and  then  at  once  stopping 
the  process.  It  is  advisable  to  stir  the  milk 
frequently  during  the  heating,  so  that  the 
whole  of  it  may  be  heated  to  the  boiling-point. 
Bacteriological  observations  have  shown  that  for 
all  practical  purposes  milk  which  has  been  treated 
thus  is  a  perfectly  safe  food  so  far  as  any  risk  of 
infection  is  concerned  ;  even  virulent  tuberculous 
milk  was  found  to  be  innocuous  after  exposure 
to  a  temperature  of  only  1 85°  F.  for  five  minutes 
(Woodhead).  Prolonged  boiling  for  five,  ten,  or 
fifteen  minutes,  and  a  fortiori  for  such  periods 
as  half  an  hour  or  one  hour,  is  not  only  un- 
necessary, but  in  some  way  seems  to  impair  the 
nutritive  value  of  the  milk.  A  sufficient  quan- 
tity of  the  food  to  last  twelve  hours  can  be  pre- 
pared twice  daily ;  the  milk  and  cream  should 
be  mixed  before  the  boiling  is  carried  out,  but 
if  lime-water  is  to  be  used  it  should  be  added 
subsequently,  as  some  chemical  change  seems  to 
be  produced  by  boiling  it  with  the  milk. 

After  boiling,  the  mixture  should  be  put  at 
once  into  clean  bottles,  which  are  closed  with 
tight- fitting  stoppers,  and  should  be  rapidly 
cooled  in  cold  water,  or  on  ice,  and  then  kept 
in  some  cool  place  until  required. 

Compared  with  pasteurisation  boiling  has  the 
disadvantage  that  it  gives  the  milk  a  taste  which 
some  infants  may  dislike,  but,  as  a  matter  of 
fact,  very  few  infants  object  to  it,  so  that  this 
is  seldom  a  practical  difficulty.  The  coagulation 
of  the  lactalbumin  by  boiling  is  also  a  disadvant- 
age, as  it  reduces  to  some  extent  the  nutritive 
value  of  the  milk. 

Prolonged  boiling,  like  other  methods  of  com- 
plete sterilisation,  has  been  shown  to  produce 
some  change  in  the  milk  whereby  it  loses  its 
antiscorbutic  power ;  and  the  continuous  use  of 
such  milk  is  liable  to  produce  infantile  scurvy. 
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So  far  all  are  agreed ;  but  there  is  more  to  be 
said  on  this  point.  Infants  come  under  notice 
every  now  and  then  who  have  been  fed  continu- 
ously on  milk  which  has  been  boiled  for  fifteen 
minutes,  or  perhaps  longer ;  they  show  no  evi- 
dence whatever  of  pronounced  scurvy,  but  they 
are  "not  getting  on,"  they  are  peevish  and 
miserable,  their  skin,  instead  of  showing  a  clear 
healthy  colour,  shows  an  earthy  pallor,  only 
less  marked  than  the  anaemia  of  scurvy,  their 
muscles  are  flabby,  and  they  are  not  gaining 
weight  as  they  should ;  there  is,  in  fact,  a 
cachexia,  which  is  hardly  defined  enough  to  be 
called  scurvy,  but  may  well  be  the  vanishing 
point  of  scurvy — and  this  appears  to  be  due  in 
some  cases  to  overboiled  milk,  but  much  more 
often  to  sterilisation.  If,  however,  milk  be 
heated  only  just  to  the  boiling-point,  and  then 
immediately  cooled,  it  would  seem  that  the  risk 
of  any  such  cachexia  is  considerably  diminished. 

Pasteurisation  of  milk  consists  in  keeping  it 
at  a  temperature  of  155°-165°  F.  for  twenty  to 
thirty  minutes.  This  is  found  to  render  the 
milk  innocuous,  so  far  as  pathogenic  micro- 
organisms are  concerned,  but  like  heating  just 
to  the  boiling-point,  or  even  boiling  for  two  or 
three  minutes,  it  does  not  necessarily  render  the 
milk  "  sterile  "  in  the  strict  sense  of  the  word. 

Various  forms  of  apparatus  are  made  for  this 
purpose  under  the  name  of  "sterilisers,"  this 
term  being  loosely  used  to  include  both  pasteur- 
ising and  sterilising  apparatus.  The  principle 
is  the  same  in  most  of  these  forms  :  the  milk  is 
placed  in  an  inner  vessel  which  is  surrounded 
by  a  jacket  of  cold  water,  into  which  a  thermo- 
meter passes,  the  water  is  slowly  raised  to  a 
temperature  of  155°-165°  F.,  and  the  source  of 
heat  is  then  removed ;  the  milk  is  left  sur- 
rounded by  this  heated  water  for  twenty 
minutes.  An  ordinary  deep  tin  saucepan,  with 
a  wire  or  perforated  tin  tray  suspended  in  it,  as 
in  a  fish-kettle,  so  that  the  bottle  of  milk  may 
not  be  overheated  by  contact  with  the  bottom 
of  the  saucepan,  will  suit  the  purpose  admir- 
ably ;  a  hole  is  bored  in  the  lid,  and  a  high 
temperature  thermometer,  which  can  be  bought 
from  any  scientific  instrument  maker,  passes 
through  a  cork  fitted  into  this  hole,  into  the 
water  inside  the  saucepan.  A  glass  bottle  which 
contains  the  milk,  and  is  stoppered  with  a  plug 
of  cotton  wool,  is  placed  on  the  tray  in  the 
saucepan,  and  surrounded  with  cold  water  up 
to  the  level  of  the  milk  ;  the  saucepan  is  then 
placed  on  the  fire,  or  more  conveniently  over  a 
gas-jet,  and  the  contents  are  slowly  heated  until 
the  thermometer  projecting  through  the  lid 
registers  160°  F.,  the  saucepan  is  then  removed 
from  the  fire,  and  after  twenty  minutes  the 
bottle  of  milk  is  taken  out,  the  cotton  wool  is 
replaced  by  a  tight-fitting  stopper,  and  the 
bottle  is  then  rapidly  cooled,  and  kept  in  some 
cool  place  until  required  for  use. 

Whether   pasteurisation   is  altogether  free 
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from  the  risk  of  producing  the  cachectic  con- 
dition which  may  result  from  prolonged  feeding 
with  sterilised  milk,  and,  to  a  less  degree,  from 
the  use  of  overboiled  milk,  is  at  least  open  to 
doubt. 

Sterilisation  means,  properly  speaking,  the 
destruction  of  all  bacteria  and  spores,  so  that 
milk  thus  treated  will  keep  indefinitely.  This 
is  accomplished  by  subjecting  the  milk  to  pro- 
longed boiling  in  the  usual  way  for  an  hour  or 
more,  or  by  the  use  of  superheated  steam.  For 
domestic  purposes  an  apparatus  exactly  similar 
to  that  used  for  pasteurising  is  most  convenient ; 
the  temperature,  however,  is  raised  to  212°  for 
not  less  than  forty  minutes.  Although  in 
most  cases  this  will  render  the  milk  completely 
sterile,  it  does  not  necessarily  do  so,  the  spores 
of  some  micro-organisms  resist  such  a  tempera- 
ture for  a  much  longer  time. 

Such  a  method  of  preservation  is  now  widely 
practised  for  commercial  purposes ;  sterilised 
milk  can  be  obtained  in  most  towns,  and  it  is 
to  be  remembered  that  "humanised  milk,"  as 
sold  in  the  shops,  is  also  sterilised.  These 
sterilised  preparations  are  very  useful  where, 
for  any  reason,  for  example  in  travelling,  it  is 
impossible  to  obtain  fresh  milk.  In  some  cases, 
also,  sterilised  milk  seems  to  be  more  easily 
digested  than  milk  prepared  in  other  ways,  and 
some  observers  have  obtained  good  results  by 
feeding  infants  on  undiluted  milk  which  has 
been  heated  to  212°  F.  for  forty  minutes. 

But  what  has  been  said  of  overboiled  milk 
applies  with  much  greater  force  to  milk  sterilised 
by  prolonged  exposure  to  a  high  temperature. 
The  writer's  experience  has  convinced  him  that 
the  prolonged  use  of  sterilised  milk  is  respon- 
sible, not  only  for  that  comparatively  rare 
condition  which  we  recognise  as  fully  developed 
scurvy,  but  also  for  the  less  rare  but  not  less 
important  condition  of  malnutrition  and  cachexia 
which  has  been  described  above.  In  the  present 
state  of  our  knowledge  it  is  impossible  to  explain 
why  only  a  limited  number  of  the  cases  fed 
thus  develop  these  untoward  symptoms,  but  it 
is  very  important  that  their  relation  to  such 
feeding  should  be  recognised. 

To  sum  up,  one  may  say  that  either  heating 
just  to  the  boiling-point,  or  pasteurisation,  is 
much  to  be  preferred  to  sterilisation,  using  this 
term  in  its  strict  sense.  All  these  methods  of 
preparation  are  to  be  regarded  as  necessary 
evils,  not  as  virtues  in  themselves.  The  ideal 
to  be  aimed  at  is  not  the  destruction  of  micro- 
organisms by  processes  which  may,  and  almost 
certainly  do,  diminish  the  nutritive  value  of  the 
milk,  but  the  prevention  of  such  contamination 
by  properly  regulated  sanitation  in  cow-sheds 
and  in  the  purveying  of  milk.  Lastly,  it  may 
be  pointed  out  that  no  method  of  preparation 
can  make  a  bad  milk  good;  a  milk  which  is 
"only  slightly  turned  "  remains  unfit  for  infant 
food  whatever  may  be  done  to  it,  and  a  milk 
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which  is  poor  in  fat  does  not  become  any  the 
richer  by  being  "sterilised." 

Subsequent  Care  of  the  Milk. — Whatever 
precautions  are  taken  in  preparing  the  milk,  it 
must  be  remembered  that  if  exposed  to  the 
air  afterwards  it  quickly  becomes  contaminated 
again  with  micro-organisms,  and  decomposes 
quite  as  rapidly,  if  not  more  rapidly  than 
fresh  milk.  The  jug  in  which  it  is  placed 
should  be  cleansed  with  boiling  water  just 
before  and  after  use,  and,  so  long  as  the 
milk  is  in  it,  should  be  kept  covered  in  a 
cool  place.  A  better  way  is  to  use  bottles 
properly  cleansed  with  boiling  water,  which  can 
be  stoppered  with  sterilised  wool,  or  with  some 
tight-fitting  stopper.  In  many  of  the  special 
forms  of  apparatus  now  sold  for  pasteurising  or 
sterilising,  the  milk  to  be  prepared  is  already 
placed  in  feeding-bottles  stoppered  with  wool  or 
special  stoppers,  so  that  it  is  only  necessary  to 
replace  the  stopper  by  a  teat  when  the  infant  is 
to  be  fed. 

Feeding-Bottles  and  their  Use. — The  best  form 
of  bottle  is  the  boat-shaped  feeder,  to  one  end 
of  which  a  teat  is  directly  attached.  A  rubber 
tube  is  to  be  avoided,  it  is  almost  impossible  to 
clean  it  thoroughly,  it  becomes  coated  with 
stale  milk  and  bacteria,  and  is  a  fruitful  source 
of  danger.  Before  and  after  use  the  bottle 
should  always  be  well  washed  with  boiling 
water,  and  in  the  intervals  between  feeds  both 
bottle  and  teat  should  be  kept  in  water  to 
which  a  good  pinch  of  borax  has  been  added. 
The  teat  especially  must  be  carefully  cleansed, 
the  inside  is  apt  to  become  foul.  Recently  a 
mere  conical  cap  which  can  be  turned  inside 
out  for  cleansing  purposes  has  come  into  use, 
but  it  has  the  practical  disadvantage  that  it 
lacks  a  shield,  and  a  vigorous  baby  will  some- 
times nearly  choke  itself  by  cramming  the 
whole  of  the  teat  into  its  mouth. 

The  size  of  the  holes  in  the  teat  is  a  matter 
of  some  importance.  Vomiting  is  sometimes 
due  to  the  use  of  a  teat  in  which  the  holes  are 
so  large  that  the  child  gets  its  food  too  quickly. 
On  the  other  hand,  the  writer  was  recently  con- 
sulted by  an  anxious  mother  on  account  of  the 
supposed  sudden  failure  of  appetite  in  her  infant. 
After  sucking  at  the  bottle  a  few  minutes  it 
would  cry  fretfully  and  refuse  it.  Examination 
of  the  teat,  which  was  a  new  one,  showed  that 
the  holes  were  so  small  that  it  was  only  just 
possible  by  very  forcible  sucking  to  get  any 
milk  through.  Enlargement  of  these  with  a 
pin  speedily  set  matters  right.  It  makes  little 
difference  whether  the  holes  are  simple  round 
punctures  or  of  leech-bite  shape  so  long  as  the 
child  can  draw  the  milk  at  a  suitable  rate. 

The  milk  should  be  warmed  to  about  100°  F. 
just  before  the  meal ;  this  may  be  done  by 
standing  the  bottle,  up  to  the  level  of  the 
surface  of  the  milk,  in  a  jar  of  water  as  hot  as 
the  hand  can  comfortably  bear  for  about  five 
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minutes,  or  more  accurately  by  such  an  appara- 
tus as  has  been  described  above  for  pasteurising, 
the  thermometer  being  kept  at  100°  F.  for  about 
three  minutes. 

The  bottle  must  be  gradually  tilted  by  the 
nurse  as  the  child  empties  it,  so  that  the  nipple 
end  shall  be  kept  full  to  prevent  the  child 
sucking  in  air.  The  infant  should  be  accus- 
tomed to  take  its  food  without  interruption,  the 
whole  meal  lasting  ten  to  twenty  minutes,  after 
which  any  remaining  milk  must  be  thrown 
away,  and  the  bottle  washed  and  put  away. 


are  some  infants  who  will  not  thrive  on  cow's 
milk  however  carefully  it  is  diluted,  and  for 
such  it  is  necessary  to  find  some  other  method 
of  feeding. 

For  those  who  are  able  to  afford  it  the  milk 
of  the  ass  or  the  goat  is  sometimes  successful  as 
a  substitute  for  mother's  milk,  but  by  no  means 
always,  and  such  milk  should  never  be  ordered 
without  due  regard  to  the  cause  of  the  failure 
to  thrive  on  cow's  milk.  This  will  be  better 
understood  from  a  comparison  of  the  analyses 
of  these  various  milks  : — 


Human  Milk. 

Cow's  Milk. 

Asses'  Milk 
(Winter-Blyth). 

Goat's  Milk 
(Winter-Blyth). 

Proteid 

Fat  . 
Sugar 
Salts  . 

r  Casein,  '6 
2-0-  Lact- 
ic albumin,  1  '4 
3-5 
7-0 
•2 

(Casein,  3 "25 
4-0-  Lact- 

(albumin,  •75 

3-  5 

4-  0 
•7 

(Casein,  1"0 
1-8  J  Lact- 
ic albumin,  "8 
1-0 
5-5 
•4 

C  Casein,  3-0 
3  "7-^  Lact- 
ic albumin,  "7 
4-2 
4-0 
■5 

(Under  the  head  of  lactalbumin  in  the  analyses  of  asses'  milk  and  goat's  milk  peptones  amounting  to 
about  "1  per  cent  have  been  included  for  convenience.) 


The  infant  should  not  be  allowed  to  take  its 
food  in  a  desultory  way,  lingering  over  its 
bottle  for  half  an  hour  or  more,  or  still  worse, 
being  allowed  to  suck  even  after  the  bottle  is 
empty  in  order  to  keep  it  quiet. 

Additional  Food. — Supposing  an  infant  to  be 
making  satisfactory  progress  on  diluted  cow's 
milk,  the  question  arises.  How  soon  should  any 
additional  food  be  given  ?  As  a  general  rule  no 
other  food  of  any  kind  is  required  until  the 
infant  is  at  least  seven  months  old,  and  many 
infants  will  do  well  without  any  addition  to 
their  diet  until  nine  months  old.  The  best 
guide  is  the  weight  of  the  infant,  so  long  as  this 
is  increasing  satisfactorily  the  diet  is  sufficient. 

As  early  as  the  third  or  fourth  month  a  small 
quantity  of  a  completely  malted  food,  such  as 
Mellin's,  can  be  added  to  one  or  two  of  the 
feeds  daily  without  doing  any  harm,  but  it  is 
seldom  necessary.  At  the  age  of  six  or  seven 
months  one  of  the  partially  malted  foods,  such 
as  AUenbury  No.  3,  or  Nestle's  Food,  which 
contain  some  unconverted  starch,  may  be 
cautiously  added  to  one  or  two  meals  in  the 
day.  If  these  are  well  taken,  some  prepared 
wheat  flour  or  a  Robb's  biscuit  may  be  given 
once  or  twice  a  day  at  the  age  of  nine  or  ten 
months,  and  about  the  same  time  the  yolk  of 
an  egg  lightly  boiled  may  be  given  occasionally. 
At  the  age  of  twelve  months  a  tablespoonful  of 
crumbled  stale  bread  or  a  rusk  soaked  in  milk 
or  in  red  gravy  from  underdone  meat  may  be 
allowed  once  a  day,  and  a  little  later  mealy 
potato  mashed  into  a  fine  flour  and  beaten  up 
with  milk  may  be  given  two  or  three  times  a 
week. 

Milk  of  Animals  other  than  the  Cow 
Asses^  Milk,  Goat's  Milk. — Unfortunately  there 


It  will  be  seen  that  asses'  milk  is  much  poorer 
than  cow's  milk  both  in  proteids  and  in  fat  (in 
a  specimen  examined  by  the  writer  the  fat 
amounted  to  only  -3  per  cent).  The  casein 
forms  a  very  fine  flocculent  curd  almost  like 
that  in  human  milk,  and  therefore  may  be 
digested  well,  where,  as  usually  happens,  the 
trouble  in  digesting  cow's  milk  is  due  to  the 
casein.  Its  extreme  poorness  in  fat,  however, 
makes  it  unsuitable  for  continued  use,  and  asses' 
milk  must  be  regarded  only  as  a  temporary 
food  suitable  for  very  young  or  very  weakly 
infants,  or  for  such  a  feeble  condition  of 
digestion  as  is  left  after  a  severe  attack  of 
gastro-enteritis.  It  has  a  laxative  action,  which 
is  also  sometimes  useful,  but  may  make  it 
unsuitable  where  there  is  any  tendency  to 
diarrhoea. 

Goat's  milk,  on  the  contrary,  is  almost  as 
rich  in  casein  as  cow's  milk  and  is  richer  in 
cream.  It  might  be  expected,  therefore,  that 
it  would  be  useless  ordering  goat's  milk  where 
there  is  difficulty  in  digesting  casein ;  this, 
however,  does  not  necessarily  follow,  for  in 
some  observations  made  by  the  writer,  the  curd 
given  by  goat's  milk  with  hydrochloric  acid  was 
much  more  finely  divided  than  that  given  by 
cow's  milk  under  similar  conditions.  A  trial  of 
goat's  milk  may  therefore  be  useful  even  where 
the  infant  is  unable  to  digest  the  casein  of  cow's 
milk.  Some  infants  thrive  excellently  on  goat's 
milk,  and  in  the  country  where  a  field  is  avail- 
able it  is  not  an  expensive  matter  to  keep  a 
goat.  One  infant  under  the  writer's  care  was 
fed  on  goat's  milk  for  several  months ;  the  goat 
cost  fourteen  pence  a  week  to  keep,  and  yielded 
at  least  two  to  three  pints  of  milk  twice  a  day. 
Goat's  milk,  of  course,  requires  dilution  in  the 
same  way  as  cow's  milk. 
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Ewe's  Milk  and  Mare's  Milk  have  also  been 
used  for  infants.  The  former  is  even  richer  in 
fat  and  casein  than  goat's  milk,  and  is  hardly 
likely  to  suit  an  infant  who  cannot  digest  cow's 
milk.  Mare's  milk  is  slightly  poorer  in  fat  and 
casein  than  cow's  milk,  and  occupies  in  this 
respect  an  intermediate  position  between  cow's 
milk  and  asses'  milk. 

With  the  more  intelligent  modification  of 
cow's  milk  which  is  practised  nowadays,  the 
necessity  for  the  use  of  the  milk  of  other 
animals  has  become  less,  and  it  is  now  com- 
paratively seldom  that  any  of  those  mentioned 
here  are  used. 

Milk  Preparations 

"  Humanised  Milk"  as  sold  by  many  of  the 
larger  dairy  companies,  is  of  considerable  value 
as  a  temporary  food,  where  for  any  reason  it  is 
impossible  to  carry  out  the  careful  modification 
of  cow's  milk  at  home. 

The  term  "  humanised "  simply  means  that 
the  percentages  of  fat,  proteid,  and  sugar  have 
been  modified  to  bring  the  milk  as  near  as 
possible  in  composition  to  human  milk,  and  the 
principles  of  preparation  are  exactly  the  same 
as  those  already  described  for  the  home  modi- 
fication of  milk.  Some  humanised  milk,  how- 
ever, has  its  digestibility  further  increased  by 
partial  pancreatisation,  a  process  which  will  be 
described  below. 

Humanised  milk  is  now  commonly  sold  in  two 
or  three  different  strengths,  so  that  the  per- 
centage of  proteid  can  be  increased  as  the 
infant's  powers  of  digestion  increase. 

As  a  temporary  measure  such  milk  is  often  of 
great  value,  and  the  writer  has  obtained  excel- 
lent results  from  it ;  but  it  is  apt  to  be  forgotten 
that  these  commercial  preparations  have  been 
sterilised,  usually  by  prolonged  exposure  to 
high  temperature,  and  have  not  therefore  the 
full  value  of  fresh  milk.  In  this  way  they  are 
inferior  to  the  home  modifications  of  fresh  milk. 
It  happens  not  uncommonly  that  an  infant 
thrives  well  for  a  few  weeks,  or  two  or  three 
months,  on  "  humanised  milk,"  and  then  begins 
to  fail  and  to  show  the  same  vague  symptoms 
which  have  already  been  described  as  due  to 
the  prolonged  boiling  or  sterilising  of  milk. 
These  sterilised  preparations,  therefore,  should 
not  be  used  alone  for  long  periods ;  it  is  prefer- 
able, if  possible,  to  modify  fresh  milk  at  home 
as  directed  above. 

Peptonised  Milk. — Under  the  name  of  pep- 
tonisation  are  generally  included  two  different 
processes  for  the  predigestion  of  foods.  In  the 
one  the  ferment  of  the  gastric  juice,  pepsin,  is 
used  ;  in  the  other  the  ferments  of  the  pancreas. 
The  latter  is  by  far  the  more  convenient  to  use 
for  the  predigestion  of  milk,  for  not  only  is  it 
said  to  act  with  special  ease  on  the  casein  of 
cow's  milk,  but  it  also  acts  in  an  alkaline  or 
neutral    medium,  whereas   pepsin   requires  a 


distinctly  acid  medium.  By  this  predigestion 
the  proteids  including  the  casein  are  more  or 
less  completely  converted  into  soluble  peptones 
which  are  easily  absorbed. 

Various  methods  of  peptonisation  are  in 
vogue.  A  very  simple  and  effectual  method  is 
to  mix  a  quarter  of  a  pint  of  boiling  water  with 
half  a  pint  of  cold  milk,  then  add  the  following 
powder :  Extract,  pancreatis  (Armour's)  gr.  ijs., 
sod.  bicarb,  gr.  x.,  and  allow  to  stand  in  front 
of  the  fire  for  ten  minutes  with  occasional  stir- 
ring, then  heat  the  mixture  just  to  the  boiling- 
point.  This  final  heating  stops  the  action  of 
the  ferment,  which  if  continued  too  long  gives 
an  unpleasant  taste  to  the  milk ;  the  heat  at 
the  same  time  serves  to  destroy  any  micro- 
organisms in  the  milk.  Fairchild's  peptogenic 
milk  powder  is  very  similar  in  composition,  and 
used  according  to  the  directions  supplied  with 
it  produces  an  easily  assimilated  milk  mixture, 
in  which  the  casein  is  partially  digested,  and 
which,  according  to  Dr.  Leeds's  analysis,  closely 
resembles  human  milk  in  its  composition. 
Benger's  liquor  pancreaticus  is  used  thus  :  Half 
a  pint  of  boiling  water  is  mixed  with  a  pint  of 
cold  milk,  two  teaspoonfuls  of  the  liquor  with 
20  grains  of  sodium  bicarbonate  are  added,  and 
the  whole  mixture  is  kept  in  front  of  a  fire  for 
about  one  hour  and  then  boiled.  If  used  with- 
out further  dilution  this  mixture  requires  the 
addition  of  about  half  a  teaspoonful  of  milk- 
sugar  to  every  three  ounces.  Fairchild's  zymine 
(gr.  V.  with  sod.  bicarb,  gr.  xv.,  the  contents  of 
one  of  the  glass  tubes  in  which  it  is  sold)  can 
be  used  similarly. 

Whatever  method  is  adopted  the  degree  of 
peptonisation  can  be  regulated  by  the  time  the 
peptonising  process  is  continued.  In  discon- 
tinuing the  use  of  peptonised  milk  it  is  often 
useful  to  reduce  the  time  of  peptonisation 
gradually,  so  that  more  and  more  of  the  work 
of  digestion  may  be  left  to  the  infant's  stomach. 
In  this  way  many  an  infant  who  seems  unable 
to  digest  cow's  milk  may  gradually  be  coaxed 
into  digesting  it  without  artificial  aid. 

For  some  conditions  peptonised  milk  is  par- 
ticularly valuable.  The  miserable  emaciated 
infant,  who,  in  spite  of  much  care  in  the  dilu- 
tion of  milk,  is  continually  whining  or  scream- 
ing with  flatulence  and  colic,  whose  bowels  are 
costive,  and  stools  consist  largely  of  undigested 
curd,  will  often  turn  the  corner  and  make  rapid 
progress  on  peptonised  milk  ;  so,  too,  the  infant 
who  is  just  convalescent  from  an  attack  of 
gastro-enteritis,  and  whose  stomach,  as  so  often 
happens,  seems  to  have  lost  in  great  measure 
its  digestive  power,  is  often  benefited  by  the  use 
of  peptonised  milk  for  two  or  three  weeks. 

But  there  are  certain  disadvantages  attaching 
to  peptonised  milk  which  it  is  well  to  remember. 
It  has  a  laxative  effect  which  is  not  always 
desirable,  and  in  some  infants  causes  trouble- 
some diarrhoea.     It  must,  therefore,  be  used 
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with  caution  where  there  is  any  tendency  to 
looseness  of  the  bowels.  If  this  predigested 
milk  is  used  too  long  it  is  sometimes  very 
difficult  to  return  to  ordinary  milk,  the  stomach 
refuses  to  do  its  work  after  having  it  done  for  it 
so  long.  Lastly,  in  the  process  of  peptonisation 
the  milk  loses  its  antiscorbutic  value,  and  an 
infant  fed  for  several  weeks  on  peptonised  milk 
may  develop  infantile  scurvy. 

Whey  is  often  very  useful  for  infants  who  are 
unable  to  digest  casein.  It  is  made  either  by 
the  addition  of  an  acid  or  by  the  action  of 
rennet  on  milk.  A  convenient  method  is  to  use 
essence  of  rennet  or  Benger's  curdling  fluid. 
Add  one  teaspoonful  of  either  of  these  to  half  a 
pint  of  milk,  which  has  been  wai*med  to  about 
98°  F. ;  let  it  stand  before  the  fire  until  the 
curd  has  set,  then  break  up  the  curd  thoroughly 
with  a  fork,  and  allow  it  to  stand  for  fifteen 
minutes,  then  strain  off  the  curd,  and  heat  the 
whey  to  the  boiling-point. 

Where  rennet  or  essence  of  rennet  is  not 
obtainable,  lemon  juice  may  be  used  in  the 
proportion  of  one  teaspoonful  to  half  a  pint  of 
milk ;  such  lemon  whey  is  particularly  useful 
as  a  food  in  infantile  scurvy.  In  some  cases 
sherry  whey  is  more  useful,  especially  where  it 
is  desired  to  combine  a  stimulant  with  the 
food  ;  in  the  extreme  exhaustion  of  acute  gastro- 
enteritis, or  in  the  late  stages  of  marasmus,  few 
foods  are  so  well  taken.  For  infants,  also, 
whose  digestion  has  become  so  enfeebled  by  a 
long  course  of  unsuitable  diet  that  they  seem 
scarcely  able  to  digest  anything,  the  sherry 
whey  seems  to  act  both  as  a  stimulant  to  the 
gastric  function  and  an  easily  assimilated  food, 
so  that,  after  a  few  days,  it  is  possible  to  add 
cautiously  other  food,  and  so  gradually  to  en- 
courage the  infant  to  take  a  more  nourishing 
diet.  Sherry  whey  is  made  by  heating  half  a 
pint  of  milk  just  to  the  boiling-point,  adding  a 
good  wineglassful  of  sherry,  then  heating  to  the 
boiling-point  and  allowing  to  stand  until  the 
curd  has  settled ;  the  curd  is  then  separated 
from  the  whey  by  straining  through  muslin. 

Whey  is  milk  from  which  the  casein  has  been 
removed;  but  the  casein  in  its  precipitation 
carries  with  it  the  greater  part  of  the  fat 
globules,  so  that  the  constituents  of  whey  are 
the  lactalbumin,  sugar,  and  salts  of  milk,  with 
very  little  of  the  fat  and  practically  none  of  the 
casein.  It  is,  therefore,  not  suificiently  nourish- 
ing for  prolonged  use ;  the  proportion  of  fat,  in 
particular,  is  seriously  deficient ;  it  amounts, 
according  to  Koenig,  only  to  -24  per  cent,  while 
the  proteid  amounts  only  to  '82  per  cent.  If 
whey  is  to  be  used  for  more  than  a  few  days, 
therefore,  it  is  generally  advisable  to  add  cream  : 
and  many  infants  will  make  excellent  progress 
for  several  weeks  on  a  mixture  of  whey  and 
cream  alone.  The  addition  of  a  little  raw  meat 
juice  to  two  or  three  feeds,  or  the  substitution 
of  one  or  two  feeds  of  veal  broth  or  chicken 


broth,  will  rectify  the  low  percentage  of  pro- 
teid s.  A  useful  mixture  may  be  obtained  by 
adding  cream  and  sugar  in  the  following  pro- 
portions : — 

Whey  4  tablespoonfuls. 

Cream  (48  per  cent)      .       .    1  teaspoonful. 
Milk-sugar    ....    Half  a  teaspoonful. 

For  an  infant  who  is  able  to  digest  more  proteid 
a  small  quantity  of  casein  may  be  added  by 
using  the  weaker  home-made  8  per  cent  cream ; 
thus — 

Whey   .       .       .       .       .6  tablespoonfuls. 
Cream  (8  per  cent)       .       .2  ,, 
Milk-sugar   ....    1  teaspoonful. 

When  the  digestion  is  still  further  improved, 
ordinary  milk  may  be  added  to  the  whey  (after 
this  has  been  boiled  to  stop  the  action  of  the 
curdling  ferment),  and  such  a  mixture  as  the 
following  may  be  given  : — 

Milk  3  tablespoonfuls. 

Whey  .3 

Cream  (48  per  cent)      .       .    1  teaspoonful. 
Milk-sugar   .       .       .       .1  ,, 

Where  cream  or  milk  is  used  with  whey  it  is 
necessary  to  use  rennet-made  whey  which  has 
been  boiled — not  the  acid  or  sherry  whey,  for 
in  these  the  acidity  may  curdle  the  added 
cream  or  milk. 

Koumiss  may  be  mentioned  here,  but  is 
rather  suitable  for  children  over  the  age  of  two 
years  than  for  infants.  As  originally  used  by 
the  Tartars,  it  was  made  from  mare's  milk  or 
asses'  milk,  with  kefir  grains,  consisting  of  yeast 
and  bacteria.  In  this  country  it  is  made  from' 
cow's  milk  with  ordinary  brewers'  yeast. 

At  the  Hospital  for  Sick  Children,  Great 
Ormond  Street,  a  not  unpleasant  preparation 
has  been  made  by  the  following  method  : — Mix 
together  new  milk  40  oz.,  water  40  oz.,  brewers' 
yeast  1  oz.,  and  loaf  sugar  3  oz.,  in  an  open 
jar ;  allow  the  mixture  to  stand  at  30°  C.  for 
five  or  six  hours.  When  bubbles  of  gas  begin 
to  rise  in  it,  add  milk  40  oz.,  water  40  oz.,  and 
milk-sugar  4i-  oz. ;  then  bottle,  being  careful  to 
secure  the  corks  with  string  or  wire.  Keep  in 
a  cool  place  for  five  days  before  using.  It  must 
be  tapped  with  a  champagne  cannula,  not  by 
removing  the  cork.  This  has  been  used  with 
satisfactory  results  for  older  children  in  con- 
valescence from  acute  disease,  and  is  sometimes 
useful  for  infants  with  troublesome  vomiting. 
It  contains  alcohol  in  very  small  quantity,  1-2 
per  cent,  about  a  quarter  of  the  amount  present 
in  ordinary  London  porter,  and  therefore  is  to 
some  extent  a  stimiilant.  It  has  a  somewhat 
beery  taste,  and  is  markedly  acid.  It  is  very 
deficient  in  fat,  and  in  this  respect  is  a  poor 
food  for  young  children,  except  for  very  short 
periods.  Prepared  according  to  the  method 
described  above,  it  contained,  in  two  samples 
examined  by  the  writer,  1  per  cent  of  fat,  and 
about  the  same  proportion  was  found  in  samples 
obtained  from  shops  ;  but  one  supplied  by  a 


406  INFANT 


London  dairy  company  contained  only  "05  per 
cent  of  fat. 

In  these  days  of  sterilisation,  it  is  interesting 
to  note  that  the  value  of  koumiss  as  a  food  in 
certain  cases  is  undeniable  ;  but  none  the  less 
bacteriological  examination  showed  in  all  the 
specimens  examined  by  the  writer  that  it  was 
swarming  with  micrococci,  as  appears  to  be 
always  the  case  from  its  method  of  preparation. 

Condensed  Milk. — This  is  cow's  milk  which 
has  been  evaporated  in  vacuo,  and  then  sterilised 
by  heat.  It  is  sold  in  two  varieties  —  (1) 
sweetened,  (2)  unsweetened.  The  better- class 
brands  are  made  from  whole  milk,  i.e.  milk 
from  which  none  of  the  cream  has  been  removed, 
or  even  from  milk  to  which  cream  has  been 
added ;  but  a  very  large  quantity  of  the  cheap 
condensed  milk  is  made  from  skimmed  or  separ- 
ated milk  which  has  lost  nearly  all  its  cream, 
and  which,  therefore,  even  if  it  were  fresh, 
would  be  totally  imfit  for  infant  food. 

The  ordinary  sweetened  condensed  milk  con- 
tains a  large  quantity  of  added  cane-sugar. 
The  average  composition  of  the  better -class 
brands,  as  calculated  from  published  analyses 
quoted  by  Blyth,  is  as  follows  ; — 

Proteids   10"9  per  cent 

Fat   9-5 

Sugar — 

Cane-sugar,  41-1\  p.  „ 

Milk-sugar,  13 'l  /        '       "  -'"^ 

Salts   2-03  ,. 

Water   21-37  ,, 

It  will  be  seen  that  in  order  to  reduce  the  per- 
centage of  sugar  to  the  correct  proportion,  about 
7  per  cent,  it  is  necessary  to  dilute  sweetened 
condensed  milk  with  seven  times  its  quantity  of 
water,  with  the  following  approximate  result : — 

Proteids   1  -3  ijcr  cent 

Fat   1-1 

Sugar   67 

Salts  -2 

Water   90-7  ,, 

Such  a  mixture  contains  altogether  too  little 
fat,  but  the  directions  on  some  of  the  brands 
recommend  even  further  dilution.  P"'or  instance, 
in  one  (Sledge  Brand)  examined  by  the  writer, 
the  fat  amounted  to  9-5  per  cent,  the  directions 
recommended  dilution  with  11  parts  of  water 
for  the  first  month,  and  then  with  8  parts  of 
water  for  the  second  and  third  months,  making 
the  proportions  of  fat  respectively  -8  per  cent 
and  -1  per  cent.  The  proteids,  also,  with  such 
dilution,  become  very  deficient.  As  a  matter  of 
fact  these  directions  are  rarely  carried  out  with 
any  accuracy,  for  the  milk  is  measured  with  a 
teaspoon,  which  is  then  used  to  stir  it  into  the 
water ;  condensed  milk,  being  very  thick,  clings 
to  the  teaspoon,  which  may  thus  contain  as 
much  as  3  or  4  drachms.  In  this  way  the 
writer  has  found  the  percentage  of  fat,  where 
condensed  milk  was  prepared  nominally  in  the 
proportion  of  a  teaspoonf  id  to  4  ounces  of  water, 
to  be  as  much  as  3-2  per  cent.    In  such  a  case, 
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however,  the  lessened  dilution  of  fat  meant  also 
lessened  dilution  of  sugar,  which  was  altogether 
in  excess  (probably  about  18  per  cent).  There 
is,  in  fact,  no  via  media  in  using  the  ordinary 
sweetened  condensed  milk,  either  the  sugar 
must  be  seriously  in  excess,  or  the  fat  must  be 
seriously  deficient. 

With  the  inferior  sweetened  condensed  milk 
which  the  poor  buy  at  about  half  the  price  of 
the  better-class  brands,  the  deficiency  of  fat  is 
even  worse.  The  proportion  of  fat  in  some  of 
these  was  as  low  as  0'4  per  cent  (Dyer),  and  as 
the  sugar  is  as  excessive  as  in  the  better-class 
brands  they  require  similar  dilution ;  the  result 
is  a  proportion  of  fat,  in  some  of  these,  amount- 
ing to  barely  0"5  per  cent.  It  is  hardly  to  be 
wondered  at  that  rickets  and  marasmus  should 
result  from  such  a  diet. 

Unsweetened  condensed  milk  of  a  reliable 
brand  is  much  more  satisfactory  in  this  respect ; 
it  contains  no  cane-sugar,  and  requires  much 
less  dilution,  so  that  the  percentage  of  fat  is  not 
so  greatly  diminished.  In  the  manufacture  of 
some  of  these  brands  the  fat  has  been  increased 
by  the  addition  of  cream  before  condensation. 
The  Viking  Brand,  in  the  sample  examined  by 
the  writer,  contained  1 1  per  cent  of  fat ;  the 
"Ideal"  contained  10-4  per  cent;  the  "First 
Swiss"  (Romanshorn),  9-4  per  cent.  These  re- 
quire dilution  with  about  three  times  their 
quantity  of  water  to  bring  the  other  con- 
stituents to  suitable  proportions  :  the  percentage 
of  fat  thus  becomes  2-75,  2*6,  and  2-35  respec- 
tively. Milk  -  sugar  should  be  added  to  this 
unsweetened  milk  in  the  proportion  of  half  a 
teaspoonful  to  3  ounces  of  the  diluted  mixture. 
The  unsweetened  milk  should  be  used  within 
thirty-six  hours  of  opening  the  tin ;  it  decom- 
poses much  more  rapidly  than  the  sweetened 
milk,  in  which  the  cane-sugar  acts  as  a  preser- 
vative. Condensed  milk  has  its  value  as  a 
temporary  food,  where  it  is  impossible  to  obtain 
fresh  cow's  milk,  or  where  an  infant  is  unable 
to  digest  ordinary  diluted  cow's  milk.  With  an 
acid  condensed  milk  gives  a  large  firm  clot,  very 
like  that  formed  in  fresh  milk,  but,  in  spite  of 
this,  it  is  certainly  more  easily  digested  by  some 
infants.  If  its  use  has  to  be  continued  several 
weeks  the  deficiency  of  fat  should  be  corrected 
by  the  addition  of  |-1  teaspoonful  of  fresh  (48 
per  cent)  cream  to  each  3-4  oz.  feed,  so  as  to 
bring  the  fat  in  the  mixture  to  at  least  3  per 
cent.  The  unsweetened  milk  should  always  be 
used  in  preference  to  the  sweetened ;  but  if 
only  the  sweetened  is  available  (the  other  costs 
rather  more,  owing  to  its  more  rapid  decom- 
position after  opening,  and  therefore  cannot 
always  be  used  by  the  poor),  it  should  be  diluted 
freely,  so  as  to  reduce  the  sugar  to  6-7  per  cent, 
and  then  enriched  by  the  addition  of  cream. 
It  may  also  be  necessary  to  give  raw  meat  juice 
once  or  twice  a  day  to  correct  the  deficiency  of 
proteids. 
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Condensed  milk  should  not  be  used  as  the 
only  food  for  an  infant,  except  for  very  short 
periods.  A  very  large  proportion  of  the  infants 
fed  entirely  or  almost  entirely  on  condensed 
milk  develop  rickets,  partly,  no  doubt,  owing 
to  the  excess  of  sugar,  but  perhaps  more  on 
account  of  the  deficiency  of  fat.  Moreover,  in 
the  process  of  condensation  the  milk  has  lost  its 
antiscorbutic  properties,  and  the  use  of  con- 
densed milk  is  a  not  uncommon  factor  in  the 
etiology  of  infantile  scurvy. 

Proprietary  Foods 

The  name  of  these  is  legion,  and  it  would  be 
impossible  to  describe  them  all  in  detail.  There 
are  few  of  them  which  are  not  occasionally  of 
use,  and  still  fewer  which  could  not  be  usefully 
dispensed  with.  Almost  all  of  them  are  pre- 
parations of  cereals,  and  as  such,  almost  all 
contain  starch,  but  with  this  important  differ- 
ence, that  while  in  some  of  them  the  starch 
has  been  partially  or  completely  converted  into 
the  soluble  carbohydrates,  dextrin,  maltose,  or 
glucose,  in  others  the  starch  remains  unaltered. 
It  is  upon  the  degree  of  this  conversion  of  the 
starch  and  upon  the  amount  of  fat  present  that 
the  value  of  any  individual  preparation  chiefly 
depends.  None  of  the  so-called  "  infant  foods  " 
which  contain  unconverted  starch  should  be 
given  to  an  infant  under  the  age  of  six  months ; 
most  infants  are  much  better  without  any  of 
these  preparations  until  the  age  of  nine  months, 
and  even  then  only  those  in  which  the  starch 
has  been  partially  converted  should  be  allowed. 

A  very  serious  defect  in  all  these  "  foods  "  is 
the  low  proportion  of  fat ;  some,  indeed,  scarcely 
contain  any  fat  at  all,  and,  prepared  as  they 
commonly  are  by  the  simple  addition  of  water, 
they  are  totally  unfit  for  infant  food.  In  some 
of  them  this  deficiency  is  to  some  extent 
corrected  by  giving  them  with  diluted  milk ; 
but  the  fat  value  of  the  mixture  is  scarcely 
greater  than  that  of  the  diluted  milk  alone,  so 
that  the  addition  of  cream  would  be  necessary 
to  make  the  fat  sufficient. 

The  scurvy-producing  tendency  of  all  these 
feeds  is  now  well  recognised,  and,  indeed,  in  the 
majority  of  the  cases  of  pronounced  infantile 
scurvy  which  have  come  imder  the  writer's 
observation,  the  infants  had  been  fed  on  one  or 
other  of  these  so-called  "  infant  foods."  Why 
they  should  produce  scurvy  is  less  evident ;  but 
this  much  seems  clear,  that  the  fault  is  a 
negative  one  rather  than  a  positive :  it  would 
seem  that  in  some  way  the  food  is  "  devitalised  " 
in  the  process  of  manufacture,  as  milk  is  by 
sterilising,  and  to  a  lesser  degree  by  boiling, 
and  that  the  lack  of  this  "vital  element,"  if  one 
may  use  such  a  vague  term,  is  the  cause  of  the 
scurvy.  Here,  again,  the  writer  would  like  to 
emphasise  the  fact  that  weeks,  perhaps  months, 
before  an  infant  shows  any  definite  symptoms 
of  scurvy,  there  may  be  a  condition  of  cachexia 


and  malnutrition  which  is  as  definitely  related 
to  the  use  of  these  sterilised  "  infant  foods  "  as 
is  the  classical  condition  with  spongy  gums  and 
subperiosteal  haemorrhages.  If,  therefore,  any 
of  these  preparations  are  to  be  used  for  more 
than  a  few  weeks,  an  adequate  supply  of  fresh 
food  of  some  sort  should  be  given ;  and  it  may 
be  pointed  out  in  this  connection  that  the 
addition  of  only  a  small  quantity  of  milk, 
especially  if  it  has  been  boiled,  is  not  necessarily 
sufficient  to  prevent  the  development  even  of 
severe  scurvy.  The  antiscorbutic  power  of  milk 
is  definite,  but  feeble ;  and  if  only  small 
quantities  of  milk  can  be  given,  it  may  be 
necessary  to  supplement  it  with  raw  meat  juice 
or  lemon  whey. 

Such  methods,  however,  are  bvit  unsatisfactory 
at  the  best,  and  the  need  for  them  should  not 
be  allowed  to  arise.  There  are  very  few  cases 
in  which  any  of  these  proprietary  foods  should 
be  allowed  to  become  the  principal  article  of 
diet ;  and,  in  spite  of  all  the  advertisements, 
there  is  not  a  single  "  infant  food "  in  the 
market  which  can  adequately  replace  cow's  milk 
as  a  food  for  infants. 

With  all  their  very  serious  faults,  however, 
some  of  the  proprietary  foods  have  their  value. 

Dried  milk  pre^yarations  in  particular  are 
often  well  digested  by  infants  who  are  quite 
unable  to  digest  ordinary  cow's  milk  ;  some  of 
the  best  known  of  these  are  the  Allenbury  foods, 
No.  1  and  No.  2,  and  Horlick's  malted  milk. 
These  contain  no  starch,  and  when  diluted  with 
water  according  to  the  manufacturer's  directions 
they  contain  respectively  2  6  per  cent,  2*4  per 
cent,  and  1"6  per  cent  of  fat  (the  latter  was 
obtained  when  four  teaspoonfuls  of  Horlick's 
malted  milk  were  added  to  four  ounces  of 
water).  The  curd  produced  by  the  addition 
of  an  acid  to  these  preparations  is  much  finer 
than  in  ordinary  cow's  milk,  and  seems  to  be 
easily  digested.  Such  preparations  are  useful 
in  some  cases  of  gastro-intestinal  disorder  in 
infancy,  but  should  only  be  used  as  temporary 
foods. 

Another  milk  preparation  is  Nestle's  food,  but 
this  diff^ers  from  the  preceding  in  containing  a 
considerable  quantity  of  unconverted  starch, 
together  with  some  soluble  carbohydrates  ;  it  is, 
in  fact,  a  combination  of  a  milk  food  and  a 
partially  malted  cereal  food.  When  diluted 
according  to  the  directions  it  is  very  deficient 
in  fat,  containing  considerably  less  than  1  per 
cent,  and  the  presence  of  starch  makes  it  wholly 
unsuitable  for  infants  under  the  age  of  six 
months ;  after  that  age  it  may  be  useful  given 
once  or  twice  a  day  to  accustom  the  infant 
gradually  to  a  starch-containing  food. 

Completely  malted  cereal  foods  can  be  given  at 
a  much  earlier  age  than  those  which  contain 
unconverted  starch.  Perhaps  the  best  known 
example  of  such  a  preparation  is  Mellin's  food. 
This  contains  no  starch,  and  consists  chiefly  of 
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soluble  carbohydrates,  together  with  a  fair  pro- 
portion of  proteid.  It  contains  only  a  trace  of 
fat  ("IS  per  cent),  but  as  this  food  is  always  to 
be  used  with  cow's  milk  the  fat  deficiency  is  less 
important.  Such  a  preparation  as  this,  which  is 
intended  as  an  addition  to,  not  a  substitute  for, 
cow's  milk,  is  much  less  open  to  objection  than 
the  other  foods,  and  there  can  be  no  doubt  that 
in  some  cases  the  addition  of  one  teaspoon ful  or 
two  of  Mellin's  food  to  one  or  two  of  the  milk 
foods  daily  proves  useful,  not  only  by  its  own 
nutritive  value,  but  also  by  facilitating  the 
digestion  of  the  milk.  MeUin's  food  has,  how- 
ever, a  laxative  effect,  which,  although  often 
useful,  may  contra-indicate  its  use  where  there 
is  any  looseness  of  the  bowels.    As  already  said. 

Composition  of 


diet  in  the  second  and  later  years.  It  is  true 
that  a  certain  number  of  infants  can  and  do 
digest  such  foods  as  early  as  the  seventh  month, 
but  these  are  the  exceptions,  and  more  often  the 
result  is  flatulence  and  colic,  if  not  more  serious 
disturbance  of  digestion.  The  use  of  such  foods 
during  the  first  six  months  of  life  is  a  common 
cause  of  the  pitiable  condition  of  misery  and 
marasmus  which  is  so  frequently  seen  amongst 
the  infants  of  the  poor. 

The  proportions  of  the  more  important  con- 
stituents of  some  of  the  best  known  of  the 
proprietary  foods  may  be  seen  from  the  follow- 
ing table,  which  has  been  compiled  from  analyses 
published  by  various  observers,  several  by  Dr. 
Leeds : — 
Proprietary  Foods 


Starch 

Soluble  carbohydrates 

(Sugar,  dextrin,  etc.) 
Fat  .       .       .  . 
Nitrogenous  bodies  . 
Ash  . 


AUenbury 
No.  1. 

AUenbury 
No.  2. 

Horlick's 
Malted 
Milk. 

Mellin. 

Nestle's 
Food. 

Savory 
& 

Moore. 

AUenbury 
No.  3. 

Ridge's. 

0-0 

0-0 

00 

0-0 

36-86 

36-36 

60-01 

77-96 

65-48 

69-02 

63-59 

68-18 

40-9 

44-83 

25-1 

5-19 

13-15 

12-48 

8-4 

0-18 

4-25 

0-43 

1-05 

0-63 

14-25 

12-5 

21-85 

10-07 

11-0 

9-63 

10-23 

9-24 

4-75 

4-08 

3-95 

3-75 

1-7 

0-89 

0-6 

0-6 

milk  properly  diluted  is  usually  the  only  food 
an  infant  requires  until  the  age  of  six  or  seven 
months,  but  where  there  is  difficulty  in  digesting 
casein,  especially  if  there  is  also  troublesome 
constipation,  and  nutrition  seems  to  be  failing,  a 
small  quantity  of  Mellin's  food  may  be  given 
occasionally  in  the  milk  with  advantage  at  as 
early  an  age  as  three  months. 

Partially  malted  cereal  foods  which  contain 
some  unconverted  starch  form  the  majority  of 
the  advertised  "  infants'  foods."  Such  are  the 
AUenbury  No.  3  food  and  Savory  &  Moore's 
food.  The  latter,  when  mixed  with  a  warm 
fluid,  either  water  or  milk,  as  directed,  under- 
goes changes  by  which  the  starch  is  partially 
converted,  owing  to  the  presence  of  malt 
diastase  in  the  dry  preparation.  Benger's  food 
is  somewhat  similar,  but  the  partial  conversion 
of  starch  is  accomplished  by  pancreatic  ferments. 

Such  foods  are  very  deficient  in  fat,  and 
vmless  made  with  milk  are  wholly  unsuitable 
for  the  feeding  of  infants ;  used  with  milk,  how- 
ever, they  are  sometimes  of  service  during  the 
later  months  of  the  first  year.  They  should  not 
be  given  with  every  feed,  once  or  twice  in  the 
day  is  usually  sufficient,  starch  being  thus 
cautiously  introduced  into  the  diet. 

Farinaceous  foods,  in  which  there  has  been 
little  or  no  conversion  of  starch,  such  as  Ridge's 
food,  Neaves'  food.  Frame  food,  entire  wheat 
flour,  and  the  ordinary  home-made  arrowroot  or 
corn-flour,  and  the  various  "biscuits,"  can 
seldom  be  taken  with  advantage  earlier  than 
the  tenth  month,  and  in  most  cases  are  better 
avoided  until  the  end  of  the  first  year.  They 
all  have  their  use,  and  are  valuable  additions  to 


Eggs  and  Meat  Foods 

The  value  of  eggs  as  a  fat-containing  food  is 
perhaps  hardly  sufficiently  appreciated.  The 
yolk  of  an  egg  contains  nearly  30  per  cent  of 
fat,  and  in  this  respect  is  a  most  desirable  food 
for  infants.  As  early  as  nine  months  of  age  an 
infant  may  have  the  yolk  of  an  egg  very  lightly 
boiled  once  a  day,  and  during  the  second  year 
eggs  are  an  important  constituent  in  the  dietary 
of  infancy.  The  white  of  an  egg  is  of  value 
chiefly  as  a  proteid  -  containing  food,  and  is 
occasionally  a  useful  addition  to  the  diet  where 
an  infant  is  unable  to  digest  the  proteids  of 
cow's  milk,  and  is  being  fed  with  a  mixture  of 
cream  and  water,  which,  although  containing  a 
sufficiency  of  fat,  contains  very  little  proteid. 
The  white  of  the  egg  must  be  given  raw,  and 
the  most  convenient  way  to  give  it  is  in  the 
form  of  "albumin  water." 

The  white  of  one  raw  egg  is  cut  in  several 
directions  with  a  clean  scissors  and  then  mixed 
with  half  a  pint  of  water,  and  flavoured  with  a 
little  cinnamon  water. 

Given  in  this  form  the  white  of  an  egg  is 
often  very  useful  as  the  only  food  for  twenty- 
four  or  forty-eight  hours  in  cases  of  severe 
vomiting  and  diarrhoea. 

Raw  meat  juice  is  used  similarly  to  supply  the 
proteid  element  where  this  cannot  be  taken  in 
the  form  of  cow's  milk.  Like  the  yolk  of  an 
egg,  raw  meat  juice  is  rich  also  in  iron  and  in 
phosphorus,  and  is  specially  valuable  in  rickets 
and  anseniic  conditions.  An  infant  aged  six 
months  may  take  a  tcaspoonful  of  raw  meat 
juice,  either  sweetened  and  given  alone  in  a 
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spoon,  or  mixed  with  tlie  diluted  milk  (after  it 
is  cool),  or  with  cream  and  water,  three  or  four 
times  a  day :  to  an  infant  of  twelve  months, 
two  tablespoonfuls  of  raw  meat  juice  may  be 
given  in  the  twenty-four  hours. 

Raw  meat  juice  is  made  thus :  scrape  a 
quarter  of  a  pound  of  lean  raw  beef  into  shreds 
in  a  cup ;  add  to  this  two  tablespoonfuls  of  cold 
water,  and  leave  it,  covered  with  a  lid,  to  stand 
in  a  cool  place  for  one  hour ;  then  strain  it,  and 
squeeze  the  juice  out  of  the  raw  beef  through 
muslin. 

Meat  hroths  are  seldom  to  be  recommended 
for  healthy  infants  under  the  age  of  nine  months, 
but  in  cases  of  troublesome  vomiting  or  diarrhoea 
they  may  be  given  at  the  age  of  six  months,  or 
even  earlier,  as  a  temporary  food.  There  are 
infants  who  seem  unable  to  tolerate  fat  for  a 
time,  but  who  will  take  well  a  diet  consisting 
chiefly  of  proteids ;  in  such  cases  veal  broth  or 
chicken  broth  may  be  given  with  occasional 
feeds  of  whey,  to  which  a  little  milk  or  cream 
may  be  added  gradually,  and  in  this  way  a  re- 
turn to  a  proper  proportion  of  fat  may  by  degrees 
be  accomplished.  Mutton  broth,  or,  still  better, 
veal  or  chicken  broth,  are  to  be  preferred  to 
beef  tea,  even  when  this  is  made  very  weak,  for 
the  feeding  of  infants ;  and,  in  the  writer's 
opinion,  the  concentrated  meat  preparations 
which  are  now  so  widely  sold  are  better  avoided 
in  the  feeding  of  healthy  infants.  In  cases 
where  only  very  small  quantities  of  food  can  be 
retained,  and  the  infant  is  becoming  exhausted 
by  severe  vomiting,  a  few  drops  of  some  con- 
centrated meat  preparation  are  often  valuable 
as  a  temporary  food. 

Diet  from  Twelve  to  Eighteen  Months 
At  the  end  of  the  first  year  an  infant  should 
have  five  or  six  meals  in  the  twenty-four  hours, 
the  first  being  at  7  a.m.,  the  last  at  9  or  10 
P.M.  Cow's  milk  must  still  be  the  chief  article 
of  diet ;  but  two  or  three  feeds  in  the  day  may 
now  consist  of  such  starch-containing  foods  as 
finely  crumbled  stale  bread  soaked  in  milk  or 
gravy  ;  or  a  sponge-cake  or  rusk  may  be  given 
sopped  in  milk.  Most  infants  at  this  age  like 
crumbled  bread  soaked  in  the  fat  from  fried 
bacon,  and  it  is  a  useful  addition  to  the  diet  at 
this  age ;  a  few  months  later,  thin  slices  of 
bread  soaked  or  fried  in  the  fat  may  be  given. 
The  yolk  of  an  egg  lightly  boiled,  or  a  custard 
made  with  egg,  should  be  given  occasionally, 
and  once  a  day  a  little  meat  broth  may  take 
the  place  of  milk.  There  is  no  objection  at  this 
age  to  such  foods  as  Chapman's  entire  wheat 
flour,  or  Frame  food,  or  a  little  well -boiled 
porridge  once  a  day,  and  a  thin  slice  of  bread 
and  butter  may  be  allowed  at  two  of  the  meals. 
Diet  from  Eighteen  Months  to  Two  Years 
After  the  age  of  eighteen  months  most  infants 
require  only  four  feeds  in  the  day.  At  least  a 
pint  of  milk  should  be  taken  in  the  twenty- 


four  hours,  but,  in  addition  to  the  food  already 
allowed,  other  articles  may  be  given.  Frame  food 
or  well-boiled  oatmeal,  with  a  drink  of  milk,  will 
make  a  suitable  breakfast,  and  for  one  meal 
in  the  day  there  is  no  objection  to  a  table- 
spoonful  of  well  -  cooked  and  finely  -  mashed 
potato,  which  may  be  mixed  with  milk,  or  with 
the  red  gravy  from  underdone  meat.  Un- 
doubtedly some  infants  can  take  potatoes  with- 
out harm  even  earlier  than  this,  but  a  very 
large  number,  not  only  of  infants,  but  also  of 
older  children,  suffer  from  disorder  of  digestion 
in  consequence  of  being  allowed  potato  too  early 
or  in  too  large  quantity.  It  is  a  food  which 
most  children  like,  and  which  parents  are  only 
too  ready  to  give,  but  it  is  quite  unnecessary, 
and  most  children  are  far  better  without  it  until 
they  are  at  least  eighteen  months  old.  There 
are  few  foods  which  are  more  often  badly  cooked 
than  potatoes,  and  even  when  they  are  properly 
cooked  they  require  to  be  finely  mashed,  not 
merely  pressed  through  a  fork,  which  leaves 
blocks  of  unmashed  potato  to  worry  the  infant's 
digestion. 

A  tablespoonful  of  meat,  very  finely  minced, 
or  torn  into  fine  shreds,  may  be  given  occasion- 
ally with  the  potato ;  underdone  roast  beef  or 
mutton  or  the  white  meat  from  chicken  or 
turkey,  or  a  little  boiled  sole  or  turbot  well 
pounded  are  most  suitable,  and  the  quantity 
may  be  increased  gradually. 

Milk  puddings,  rice,  tapioca,  sago,  or  semolina 
pi'operly  cooked  may  be  given  with  a  little  juice 
from  cooked  fresh  fruit  or  from  prunes ;  junket 
or  blanc-mange  will  also  serve  to  vary  the  diet. 

Bread  and  butter,  rusks  and  sponge-cake,  can 
be  given  more  freely  as  the  child  approaches  the 
end  of  the  second  year ;  but  here  a  word  of 
caution  is  necessary :  whatever  solid  food  is 
given,  the  child  must  be  taught  to  eat  slowly 
and  masticate  thoroughly ;  any  one  who  has 
watched  an  infant  cramming  its  food  into  its 
mouth,  and  bolting  it  with  little  or  no  attempt 
at  mastication,  can  hardly  wonder  that  indiges- 
tion is  the  result ;  nor  is  this  fault  limited  to 
later  infancy,  older  children  are  too  often 
habitual  food  -  bolters,  and  it  may  require 
patience  and  careful  training  to  accustom  them 
to  take  their  food  properly. 

Lastly,  it  may  not  be  out  of  place  to  mention 
the  value  of  cold  water.  Many  parents  and 
nurses  seem  to  be  afraid  to  give  an  infant  cold 
water  to  drink,  as  if  it  had  some  baneful  effect ; 
and,  as  a  consequence,  one  sees,  especially  in 
hot  weather,  infants  crying  fretfully,  not  from 
hunger,  but  from  thirst,  and  they  are  soothed 
at  once  by  a  drink  of  cold  water.  Pure  cold 
water  in  small  quantities — not,  of  course,  to  take 
the  place  of  food,  but  to  relieve  thirst — may  be 
given  at  any  period  of  infancy  ;  and  nurses  often 
need  to  be  told  that  an  infant  who  is  ill,  with  a 
high  temperature,  should  have  the  cold  water 
that  it  craves. 
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Infcinticicle.  See  Medicine,  Forensic 
(^Infanticide). 

Infantilism.  —  The  persistence  of  the 
characters  of  childhood  after  the  period  of 
adolescence  is  reached,  the  individual  so  affected 
being  a  child  physically  and  usually  mentally 
also.    See  Cretinism. 

InfcLfCtion. — The  necrosed  area  produced 
by  the  blocking  of  the  vessel  which  has  supplied 
it  with  blood.  See  Embolism  ;  Heart,  Affec- 
tions OF  Myocardium  and  Endocardium  {Effects 
of  Gardiac  Disease,  Tliromhosis,  Emholism,  and 
Infarction) ;  Liver,  Diseases  of  {Hepatic  In- 
farcts); Lungs,  Gangrene  OF  (^fe'o/or;^);  Lungs, 
Vascular  Disorders  {Pulmonary  Embolism) ; 
Meninges  of  the  Cerebrum  ( Vascular  Disturb- 
ances) ;  Pregnancy,  Diseases  of  Placenta  and 
Cord  {Patholoqical  Infarction). 
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See  also  Alopecia  {Premature  Alopecia,  Etio- 
logy., Infective  Fevers)  ;  Aseptic  Treatment  of 
Wounds  ( Wound  Infection);  Athetosis  {Etiology, 
Infectious  Diseases)  ;  Breath  {Infection  by) ; 
Bronchi,  Bronchitis  {Acute  Bronchitis,  Etio- 
logy, Infective  Causes) ;  Disinfection  ;  Hysteria 
{Etiology,  Infection);  Immunity;  Leucocytosis ; 
Micro  -  Organisms  ;  Mumps;  Myiasis;  Pre- 
gnancy, Intra  -  UTERINE  Diseases  {Infectious 
Fevers) ;  Respiration  {Bacteriological  Aspects) ; 
Skin,  Bacteriology  of  ;  Tonsils,  Diseases  of 
{General  Cojisiderations). 

By  "infection"  is  understood  the  introduction 
into  the  body  of  a  pathogenic  micro-organism 
which  is  capable  of  multiplying  within  it.  Dis- 
eases, therefore,  which  depend  on  such  an  in- 
fection are  called  "infective"  or  "infectious" 
diseases.  For  a  long  time  it  was  the  custom 
to  draw  distinctions  between  infection  and  con- 
tagion, but,  broadly  speaking,  the  process  is  the 
same  in  every  case,  and  all  so-called  contagious 
diseases  are  certainly  infectious  in  the  modern 
sense  of  the  term.  It  is  true,  of  course,  that 
certain  infections  are  only  contracted  by  direct 
contact,  as  for  instance  syphilis,  rabies,  and 
gonorrhoea.  But  others,  such  as  anthrax  and 
small-pox,  can  be  contracted  not  only  by  direct 
contact,  but  also  through  the  intermediary  of 
the  air,  and  are  thus,  to  use  the  old  terms,  both 
contagious  and  infectious.  It  is  more  conven- 
ient, therefore,  to  class  all  diseases  which  depend 
on  the  entrance  of  a  living  organism  into  the 
body  as  "infectious." 

The  living  organisms  which  cause  these  dis- 
eases are  nearly  all  vegetable  in  their  nature, 


and  are  of  the  class  "  fungi."  The  vast  majority 
of  them  are  bacteria.  But  besides  these  vege- 
table organisms  certain  protozoa  may  give  rise 
to  infectious  diseases,  the  most  notable  instance 
being  the  spirillum  of  relapsing  fever.  This  is 
not  the  place  to  discuss  or  open  up  the  whole 
question  of  bacteriology.  It  is  sufficient  to  note 
that  bacteria  are  divided  into  two  main  groups, 
that  of  (a)  parasites,  which  can  exist  and  thrive 
in  living  animal  tissues,  and  that  of  {b)  sapro- 
phytes, which  can  live  outside  living  animal 
tissues,  on  dead  animal  or  vegetable  matter,  or 
on  inorganic  substances.  The  first  group,  again, 
may  be  subdivided  into  those  germs  which  can- 
not exist  outside  living  animal  tissue,  "obliga- 
tory parasites,"  and  those  which  can  do  so  for 
a  longer  or  shorter  period,  "  facultative  sapro- 
phytes." And  the  same  subdivision  may  be 
made  of  the  second  group  into  "  obligatory 
saprophytes"  and  "facultative  parasites." 

Each  micro-organism,  whether  it  be  a  bacillus 
or  some  variety  of  coccus,  has  the  power  when 
growing  on  the  living  tissues  or  in  suitable  media 
of  manufacturing  a  toxine  which  is  peculiar  to 
itself.  In  an  infectious  disease  the  majority  of 
its  distinguishing  symptoms  are  due  to  the  toxine 
rather  than  to  the  presence  of  the  bacillus  itself, 
although  the  latter  may  in  certain  diseases  be 
the  cause  of  local  conditions  which  may  ulti- 
mately cause  the  death  of  the  infected  person. 
How  the  toxine  itself  is  produced  opens  up  a 
question  of  the  greatest  obscurity.  Some  hold 
that  it  is  directly  derived  from  the  cell  plasma 
of  the  bacillus,  and  shares  the  specific  qualities 
of  that  bacillus.  Others,  again,  regard  it  as 
the  result  of  the  action  of  the  bacillus  on  pro- 
teid  substances. 

The  micro-organism  is  introduced  into  the 
human  body  in  a  variety  of  ways.  It  may  be 
in  the  first  place  directly  inoculated.  It  may  be 
inhaled.  It  may  be  ingested.  In  order  that  it 
should  be  introduced  in  one  of  these  ways,  it 
must  either  contaminate  various  articles  with 
which  the  person  attacked  is  in  contact,  or  else 
be  carried  in  the  air,  or,  lastly,  contaminate  food 
or  water.  The  germs  of  some  diseases,  such  as 
small-pox  and  measles,  are  probably  in  most 
cases  inhaled  ;  that  of  typhoid  fever,  on  the 
other  hand,  is  always  ingested.  It  is  possible, 
however,  that  germs  which  are  primarily  inhaled 
may  find  their  way  from  the  mouth  and  pharynx 
to  the  alimentary  canal.  This  would  give  an 
easy  explanation  of  those  cases  of  typhoid  which 
seem  to  be  due  to  dust.  The  action  of  insects 
in  assisting  the  spread  of  infection  depends  on 
their  contaminating  food.  {See  article  "  Dis- 
infection," vol.  ii.) 

After  obtaining  an  entrance  to  the  body,  the 
germ  apparently  lies  more  or  less  latent  for  a  time 
before  it  gives  off  any  marked  amount  of  toxines. 
This  latent  period,  the  period  of  incubation,  dis- 
tinguishes an  infection  from  an  intoxication, 
no  such  latent  interval  occurring  in  the  case  of 
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the  latter.  This  period  may  be  long  or  short. 
Various  infectious  diseases  show  a  range  from  a 
few  hours  up  to  nearly  four  weeks,  some  indeed 
much  longer.  Moreover,  the  period  of  latency 
is  by  no  means  constant  in  the  case  of  any  given 
disease,  the  variation,  for  instance,  in  typhoid 
fever  being  nearly  three  weeks.  It  would  ap- 
pear that  in  some  diseases,  at  least,  the  length 
of  the  incubation  period  may  be  affected  by  the 
dose  of  infection  which  the  subject  has  under- 
gone. The  larger  the  dose  the  earlier  the 
disease  may  begin. 

It  must  always  be  remembered,  in  computing 
the  length  of  an  incubation  period,  that  the 
reckoning  must  be  made  from  the  exposure  to 
infection  to  the  first  rise  of  temperature.  Need- 
less confusion  is  sometimes  caused  by  dating  up 
to  the  time  when  the  rash  of  an  exanthematous 
fever  appears.  Again,  it  must  be  remembered 
in  cases  where  the  latent  period  has  appeared 
unduly  long  that  it  is  perfectly  possible  that 
infective  matter  may  have  been  carried  about 
on  the  clothes  or  elsewhere  by  the  patient,  and 
that  the  real  date  of  infection  was  perhaps  a 
week  subsequent  to  the  last  exposure. 

When  an  infection  has  occurred  it  may  be 
local  or  general.  In  the  first  case,  as  for  in- 
stance diphtheria  or  tetanus,  the  germs  obtain 
a  nidus  at  a  given  spot  and  cause  some  local 
disturbance  and  inflammation.  They  are  not 
found  in  the  blood,  and  the  constitutional  dis- 
turbance set  up  is  due  to  their  toxines  and  not 
to  themselves.  On  the  other  hand,  in  a  disease 
like  anthrax  the  bacilli  are  found  in  the  blood- 
vessels and  the  infection  is  general.  Not  only 
are  the  toxines  in  such  cases  given  off  probably 
more  rapidly,  but  the  mere  mechanical  presence 
of  the  bacilli  may  cause  lesions  of  great  import- 
ance, such  as  emboli. 

Again,  an  infection  may  be  specific  or  non- 
specific. In  many  diseases  we  know  that  the 
germ  with  which  they  are  identified  always 
causes  an  exactly  similar  series  of  symptoms 
and  of  pathological  lesions.  Such  infections  are 
truly  specific.  But  there  are  other  diseases 
"which  are  due  to  micro-organisms,  and  so  must 
be  classed  as  infective,  which  present  the  same 
clinical  and  pathological  features,  and  yet  may 
be  found  in  different  instances  to  be  due  to  per- 
fectly distinct  germs.  Thus  pneumonia  may  be 
due  to  more  than  one  organism,  and  the  same 
holds  true  of  ulcerative  endocarditis.  Suppura- 
tion, again,  may  be  caused  by  quite  a  number 
of  different  micro  -  organisms.  {See  "  Micro- 
organisms "  and  "  Suppuration.") 

The  exact  progress  of  an  infection  when  once 
the  germs  have  obtained  an  entrance  into  the 
body  remains  a  question  for  speculation.  No 
doubt  a  certain  number  of  them  are  destroyed 
by  the  phagocyte  cells,  but  these  cells  are  prob- 
ably without  action  on  the  toxines  given  off"  by 
the  bacteria.  The  sudden  manner  in  which 
many  of  the  acute  infections  start  would  lead 


one  to  believe  that  the  body,  by  means  of  its 
cells  and  fluids,  can  offer  resistance  up  to  a 
certain  point  by  counteracting  in  some  way  or 
other  the  multiplication  and  activity  of  the 
invading  germs.^  After  a  longer  or  shorter 
interval  the  balance  between  the  attack  and 
defence  is  suddenly  lost  and  the  symptoms  of 
the  infection  suddenly  appear.  As  the  infection 
progresses,  various  substances  are  elaborated  by 
the  resisting  organism  which  possess  germicidal 
and  antitoxic  properties,  and  the  invading  germs 
are  by  degrees,  or  in  some  diseases  where  there 
is  a  well-marked  crisis  suddenly,  killed  off  or 
rendered  harmless  and  their  toxines  are  neutral- 
ised. In  some  cases,  however,  the  reaction  of 
the  infected  individual  may  be  below  the  aver- 
age, or,  on  the  other  hand,  the  infection  may  be 
more  severe,  and  the  toxines  not  being  neutral- 
ised the  individual  succumbs  to  toxaemia  and 
dies.  It  must  be  remembered  that  death  may 
also  occur  from  lesions  caused  by  the  presence 
of  the  bacilli,  as  for  instance  death  by  suffoca- 
tion in  laryngeal  diphtheria,  or  by  haemorrhage 
or  perforation  in  typhoid  fever. 

The  amount  of  "  resistance  "  offered  to  various 
infections  by  different  individuals  may  vary 
considerably  ;  that  is  to  say,  there  may  be  an 
actual  predisposition  on  the  part  of  the  individual 
to  certain  infections.  This  predisposition  may 
be  "  natural,"  —  that  is  to  say,  that  certain 
species  of  animals  and  certain  races  of  men  are 
particularly  prone  to  develop  certain  infections, 
— that  is  to  say,  their  natural  resistance  towards 
these  infections  is  below  the  normal.  On  the 
other  hand,  predisposition  may  be  artificial  or 
acquired.  Many  diseases  are  more  easily  con- 
tracted by  persons  whose  power  of  resistance 
has  been  weakened  by  starvation,  fatigue,  loss 
of  blood,  damaged  digestive  power,  or  exposure. 
In  such  cases  the  vitality  of  the  individual  is 
so  depressed  that  germs  which  would  find  no 
chance  of  obtaining  a  lodgment  in  the  tissues 
in  a  state  of  health,  easily  succeed  in  infecting 
him. 

On  the  other  hand,  as  opposed  to  predisposi- 
tion, there  may  be  immunity  to  an  infection. 
This  immunity,  also,  may  be  either  natural  or 
acquired.  Natural  immunitj'^  is  shown  in  the 
cases  of  individuals  who,  frequently  exposed  to 
an  infection,  fail  to  contract  it.  It  may  be  in 
all  probability  inherited.  The  fact  that  the 
father  and  ancestors  of  a  person  have  all  suff'ered 
from  a  given  infection  may  act  as  a  protection 
against  the  child  contracting  that  infection 
badly  or  contracting  it  at  all.  The  converse  of 
this  is  seen  in  the  fatal  ravages  caused  by  such  a 
disease  as  measles,  when  it  is  introduced  into  a 
community  in  which  it  was  previously  unknown. 
Epidemics  in  the  Fiji  and  in  the  Faroe  Islands 
are  instances  of  how  serious  a  comparatively 
mild  disease  may  be  when  it  obtains  a  perfectly 
new  soil.  The  immunity  of  an  animal  to 
1  See  "  Immunity,"  p.  342. 
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infection  may  be  complete,  that  is  to  say,  certain 
species  appear  incapable  of  contracting  certain 
infections,  or  it  may  be  partial,  in  which  case 
the  power  of  resistance  to  a  certain  infection 
appears  increased,  and  the  disease,  if  caught  at 
all,  runs  a  mild  course.  This  natural  immunity 
has  been  variously  attributed  to  (a)  phagocytosis, 
(/S)  to  the  presence  in  the  blood  of  certain  germi- 
cidal bodies  called  "alexins,"  which  are  of  a 
different  nature  from  antitoxins,  and  which  can 
be  separated  from  the  blood  and  tissues  of  most 
animals,  and  (y)  to  a  vital  reaction  of  the  tissues 
at  present  unexplained.  This  subject  is  fully 
discussed  in  the  article  "  Immunity." 

Immunity  may  be  "acquired  "  by  a  previous 
attack  of  the  same  infection.  That  is  to  say, 
one  attack  of  an  infectious  disease  usually  pro- 
tects against  that  disease  for  life,  or  at  least  for 
a  considerable  period.  This  immimity  is  of 
course  acquired  during  the  attack  of  the  in- 
fection, and  it  is  its  establishment  that  leads  to 
a  favourable  termination.  It  may  also  be  con- 
ferred by  vaccination  or  by  the  injection  of 
antitoxin  prepared  from  the  serum  of  an  im- 
munised animal.  Such  antitoxin  may  be  not 
only  prophylactic  in  its  nature,  but  actually 
curative,  and  it  is  on  this  that  treatment  by 
serum  is  based. 

It  must  be  remembered  that  an  infection  is 
not  always  due  to  one  germ  only.  There  may 
exist  what  are  called  "associated  infections," 
where  the  illness  of  the  patient  is  due  to  the 
presence  and  action  of  two  or  more  species  of 
micro-organisms  in  combination.  Thus  clinical 
diphtheria  may  be  not  merely  the  infection  of  a 
nuicous  membrane  by  Loffler's  bacillus.  With 
that  bacillus  may  be  associated  various  other 
forms  of  micro-organisms,  such  as,  notably,  the 
staphylococcus  or  the  streptococcus.  And  a 
throat  which  is  infected  by  these  septic  organisms 
is  very  often  the  starting-point  of  a  toxic  in- 
fection more  severe  than  when  merely  a  pure 
culture  of  the  bacillus  is  present.  In  fact  the 
more  severe  cases  of  diphtheria  are  those  associ- 
ated with  other  micro-organisms.  In  the  same 
way  in  inoculation  experiments  on  animals  it  is 
found  that  certain  microbes  are  far  more 
virulent  in  their  specific  action  if  other  micro- 
organisms are  injected  with  them. 

Further,  two  or  more  pathogenic  germs  can 
exist  in  the  human  subject  concurrently,  and 
independently  of  each  other  produce  the  char- 
acteristic lesions  and  symptoms  associated  with 
each.  In  other  words,  coexistence  of  infectious 
diseases  is  quite  possible,  and,  although  it  is  a 
])ossibility  which  is  too  often  disregarded,  is  com- 
paratively common.  The  old  view  that  two 
infections  cannot  exist  together  is  quite  an  error, 
and  any  one  with  any  experience  of  infectious 
disease  has  seen  scores  of  cases  of  concurrence. 
One  of  the  most  frequent  is  the  concurrence  of 
scarlatina  and  diphtheria.  The  two  diseases 
may  exist  together  from  the  same  date,  or  one 


may  follow  closely  or  tardily  on  the  other. 
Again,  a  combination  of  scarlatina  and  measles 
in  the  same  patient  is  by  no  means  rare.  And 
cases  have  been  noted  in  which  scarlatina, 
diphtheria,  measles,  and  varicella  have  practically 
coexisted. 

The  Prophylaxis  of  Infection. — To  combat 
infection  the  most  efficient  method  is  care  of  the 
general  sanitation  in  the  first  place,  and  of  the 
health  of  the  individual  in  the  second.  Re- 
membering the  various  ways  in  which  infection 
may  be  carried  to  the  individual,  it  is  the  duty  of 
the  community  to  secure  that  he  should  live  in 
a  pure  atmosphere,  have  a  water  and  milk 
supply  that  is  above  suspicion,  and  that  the 
cleanliness  of  streets  and  houses  should  be  made 
an  object  of  rigid  care.  Should  infection  break 
out,  the  local  authority  depends  on,  firstly, 
notification,  a  system  under  which  every  prac- 
titioner who  diagnoses  a  case  of  infectious 
disease  is  bound  to  notify  the  medical  officer  of 
health,  which  enables  that  officer  to  inquire  into 
the  cause  of  the  outbreak  and  take  the  necessary 
measures  for  preventing  its  spread.  Secondly, 
it  depends  on  isolation  of  the  infected  person 
either  in  a  fever  hospital  or  in  suitable  rooms  in 
the  patient's  own  home.  The  latter  plan  is 
seldom  safe  unless  the  house  is  large  and  airy, 
and  the  whole  top  flat  can  be  placed  at  the  dis- 
posal of  the  invalid.  Thirdly,  in  certain  more 
dangerous  diseases,  such  as  plague  or  typhus, 
quarantine  may  be  imposed  on  persons  who  have 
been  in  contact  with  the  sufferer.  Fourthly,  in 
some  diseases  protective  inoculation,  such  as 
antitoxin  in  diphtheria,  or  vaccination  in  small- 
pox, may  be  offered  to  the  so-called  "  contacts." 
In  addition  to  these  steps  great  attention  must 
be  paid  to  disinfection,  and  the  reader  is 
here  referred  to  the  article  under  that  head 
(vol.  ii). 

For  the  benefit  of  medical  ofticers  of  schools 
the  following  rules  will  be  found  useful  : — 

Rules  for  the  Prevention  of  Infectious 
Disease 

1.  The  following  diseases  are  considered  in- 
fectious : — Whooping  cough,  diphtheria,  measles, 
scarlet  fever,  German  measles,  small-pox,  typhus 
fever,  typhoid  fever,  chicken-pox,  mumps,  ring- 
worm. 

2.  At  the  beginning  of  each  term,  cei"tificates, 
which  will  be  duly  sent  to  parents  and  guardians, 
are  required  to  be  shown  to  the  headmaster  on 
the  entry  or  return  of  pupils,  signed  by  the 
parents  or  guardians,  not  earlier  than  the  day 
before  admission,  stating  that  to  the  best  of 
their  knowledge  the  pupil  has  not,  for  at  least 
three  weeks,  been  exposed  to  any  infectious 
disease,  nor  entered  any  house  where  such 
disease  has  existed. 

3.  If  a  pupil  take  an  infectious  complaint,  or 
has  been  in  any  way  exposed  to  infection  during 
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the  holidays,  parents  or  guardians  must  refer  to 
this  list  of  Rules,  and  if  the  case  come  within 
their  scope  must  comnumicate  with  the  head- 
master. 

4.  If  a  pupil  take  an  infectious  complaint,  or 
has  been  in  any  way  exposed  to  infection  during 
the  term,  notice  must  at  once  be  sent  by  the 
parents  or  guardians  to  the  headmaster. 

5.  With  regard  to  Rule  2,  no  pupil  will  be 
allowed  to  enter  or  return  to  school  without  the 
certificate  signed  by  parent  or  guardian.  In 
the  case  of  a  pupil  who  comes  under  Rule  3  or 
4,  he  will  not  be  allowed  to  enter  or  return  to 
school  without  a  printed  form,  signed  by  a 
doctor;  to  the  effect  that  the  said  Rules  have 
been  complied  with. 

6.  Periods  of  absence  for  pupils  who  have 
been  suffering  from  any  of  the  above  diseases  : — 

Whooping-Cough. — Six  weeks  from  the  com- 
mencement of  the  whooping,  provided  the  char- 
acteristic spasmodic  cough  and  the  whooping 
have  ceased. 

Diphtheria.— In  not  less  than  three  weeks, 
when  convalescence  is  completed, — there  being 
no  longer  any  form  of  sore  throat,  nor  any  kind 
of  discharge  from  the  throat,  nose,  eyes,  etc., 
and  no  albuminuria. 

Measles. — In  not  less  than  three  weeks  from 
the  appearance  of  the  rash,  if  all  desquamation 
and  cough  have  ceased. 

Scarlet  Fever. — In  not  less  than  six  weeks 
from  the  appearance  of  the  rash,  if  desquama- 
tion have  completely  ceased,  and  if  there  be  no 
discharge  from  the  nose,  ears,  glands,  or  any 
suppurating  sore. 

German  Measles. — In  not  less  than  two  weeks 
from  the  appearance  of  the  rash. 

Small-pox. — One  week  after  the  crusts  have 
all  separated. 

Typhus  Fever. — When  convalescence  is  com- 
plete, five  weeks. 

Typhoid  Fever. — In  not  less  than  six  weeks 
from  the  commencement  of  the  disease,  or  of  a 
relapse,  if  such  occur. 

Chicken-pox. — One  week  after  the  crusts  have 
all  separated. 

Mumps. — ^Three  weeks  from  the  beginning  of 
the  swelling,  if  all  complications  have  subsided. 

Ringworm. — («)  Of  Body — One  week  after 
the  disappearance  of  the  characteristic  eruption. 
(6)  Of  Scalp — One  month  after  the  pupil  has 
been  certified  by  a  medical  man  to  be  apparently 
free  of  the  disease.  The  pupil  must  also  be 
re-examined  within  two  days  of  return  to  school, 
and  bring  with  him  a  certificate  that  he  is  still 
free  of  the  disease. 

In  addition  to  these  various  periods  the 
patient  must  in  all  cases  be  thoroughly  disin- 
fected {see  vol.  ii.  p.  411). 

7.  In  the  case  of  a  pupil  being  exposed  to 
infection,  the  following  quarantine  times  may  be 
considered  safe  if  thorough  disinfection  be  carried 
out : — 


Whooping-Cough 
Diphtheria 
Measles  . 
Scarlet  Fever  . 
German  Measles 
Small-pox 
Typhus  Fever 
Typhoid  Fever 
Chicken-pox  . 
Mumps  . 


21  days'  quarantine. 

10  „ 

16  „ 

10  „ 

21  „ 

18  „ 

21  „ 

21  „ 

20  „ 

26  „ 


Ringworm  : — (a)  A  pupil  who  has  been 
casually  exposed  to  the  infection  of  ringworm 
must  be  kept  at  home  and  carefully  examined 
daily  for  ten  days  before  being  sent  to  school. 
Should  any  suspicious  spot  appear  during  this 
time  medical  advice  must  be  taken  before  his 
return,  (b)  No  pupil  shall  attend  school  from 
a  house  in  which  there  is  a  case  of  ringworm  of 
the  scalp  within  a  fortnight  of  the  detection 
of  the  disease,  and  then  can  only  attend  if  he 
brings  with  him  a  medical  certificate  that  he  is 
free  from  ring-worm  himself,  and  that  he  has 
been  scrupulously  isolated  during  this  time  from 
the  case  under  treatment. 

JV.H. — As  the  risk  of  infection  in  this  variety 
of  ringworm  is  much  less  in  the  case  of  older 
pupils  (say  over  15),  special  exceptions  may  be 
made  in  their  case  on  communication  with  the 
headmaster  or  headmistress. 

8.  The  fact  of  a  pupil's  having  had  any  of 
the  above  diseases  does  not  exempt  from  the 
above  periods  of  quarantine,  except  in  cases  of 
whooping-cough,  German  measles,  chicken-pox, 
or  mumps,  in  which  cases  a  pupil  may  enter 
or  return  to  school  after  one  day's  quarantine. 

9.  No  pupil  shall  enter  or  return  to  school 
from  a  house  in  which  there  has  been  any 
person  suffering  or  convalescent  from  any  of  the 
above  infectious  diseases,  until  such  house  has 
been  thoroughly  disinfected  to  the  satisfaction 
of  the  medical  man  in  attendance ;  and  it  must 
be  borne  in  mind  that  the  quarantine  must  date 
from  the  time  that  such  disinfection  was  com- 
pleted. 

10.  No  article  of  any  kind  which  has  been 
worn  or  used  by  any  person  suffering  from  in- 
fectious disease,  or  has  been  in  contact  with  any 
such  patient  or  his  attendant,  shall  be  brought 
to  school,  unless  it  has  been  dealt  with  in 
accordance  with  the  suggestions  for  disinfection 
given  (q-v.). 

Note. — Influenza  must  be  considered  an  in- 
fectious disease,  but  as  yet  no  definite  rules 
regarding  the  length  of  quarantine  and  of  the 
infective  period  are  formulated.  Meanwhile  it 
is  recommended  that  any  pupil  who  has  had 
influenza  should  be  thoroughly  convalescent 
before  returning  to  school ;  and  that  pxipils  from 
a  house  in  which  there  is  a  case  of  influenza 
should  be  isolated  from  the  patient,  and  should 
be  kept  at  home  if  they  show  the  slightest  sign 
of  illness. 


414 


INFILTRATION 


Infiltration. — The  deposition  within  and 
diffusion  throughout  an  organ  or  tissue  of  sub- 
stances foreign  to  that  organ  or  tissue  brought 
to  it  generally  in  the  blood  stream.  See  Fatty 
Infiltration  ;  Inflammation  ;  etc. 


Infirmary.    See  Hospitals. 

Inflammation. 

Introductory  .  .  .  .  .414 
The  Phenomena  of  Inflammation — 

Active  HypercBmia  and  Acceleration  .  416 

HypercBmia  and  Retardatioyi        .  .  416 

Escape  of  Fluid  .  .  .  .  .416 
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Chemiotaxis     .        .        .        .  .417 

Fhagocytosis    .        .        .        .  .417 

The  Fole  of  Fixed  Tissue  Cells     .  .419 

Nomenclature  used  in  Inflammation  .  421 


See  also  Appendix  Vermiformis,  Appendicitis  ; 
Arteries,  Diseases  op  (Arteritis,  etc.) ;  Atrophy 
(Result  of  Inflammation) ;  Auditory  Nerve  and 
Labyrinth  {Inflammation  of  the  Labyrinth, 
Acute  and  Chronic) ;  Balneology  (General,  Use 
of  Baths  in  the  Results  of  Inflammation)  ; 
Bladder,  Injuries  and  Diseases  of  (Cystitis) : 
Bladder,  Injuries  and  Diseases  of  (Female 
Bladder,  Cystitis)  ;  Bone,  Diseases  of  (Pyogenic 
Diseases) ;  Brain,  Inflammations  ;  Bronchi, 
Bronchitis  ;  Choroid,  Diseases  of  (Choroi- 
ditis) ;  Colon,  Diseases  of  (Inflammation) ; 
Conjunctiva,  Diseases  of  (Inflammatory  Affec- 
tions); Dermatitis  Herpetiformis;  Diaphragm 
(Inflammation)  ;  Duodenum  (Inflammations) ; 
Dysentery  ;  Ear,  External,  Diseases  op 
{Otitis) ;  Ear,  Acute  Inflammation  of  Middle 
Ear  ;  Ear,  Middle,  Chronic  Suppuration  ; 
Ear,  Middle,  Chronic  Non  -  Suppurative  In- 
flammation ;  Erythema  ;  Fallopian  Tubes 
(Inflammation) ;  Gall  -  Bladder  and  Bile- 
Ducts,  Diseases  of  (Cholecystitis,  etc.) ;  Heart, 
Affections  of  Myocardium  and  Endocardium 
{Endocarditis,  etc.) ;  Intestines,  Diseases  of 
(Enteritis) ;  Iris  and  Ciliary  Bodies  (Inflam- 
matory Affections) ;  Joints,  Diseases  of  (Syno- 
vitis, etc.) ;  Lacrymal  Apparatus,  Diseases  of 
(Diseases  of  Lacrymal  Sac) ;  Larynx,  Acute 
and  Chronic  Inflammations  ;  Leucocytosis  ; 
Liver,  Diseases  of  (Cirrhosis) ;  Mammary 
Gland,  Diseases  of  (Inflammatory  Affections) ; 
Mediastinum  (Mediastinitis) ;  Meninges  of  the 
Cerebrum  (Iiflammations) ;  Muscles,  Diseases 
of  (Inflammatory) ;  Nephritis  ;  Oesophagus, 
Injuries  and  Diseases  of  (Inflammation) ; 
Ovaries,  Diseases  of  (Inflammation) ;  Pan- 
creas, Diseases  of  {Pancreatitis);  Parotid 
Gland  (Inflammatory  Conditions) ;  Peri- 
cardium, Diseases  of  (Pericarditis);  Peri- 
toneum (Peritonitis) ;  Pharynx,  Acute  and 
Chronic  Pharyngitis;  Pleura,  Diseases  of 
(Pleurisy) ;  Pneumonia  ;  Prostate  Gland 
(Inflammation) ;  Rectum,  Diseases  of  (Ulcera- 
tion) ;  Retina  and  Optic  Nerve  (Inflamma- 


tion) ;  Scrotum  and  Testicle,  Diseases  op 
(Orchitis,  Epididymitis);  Stomach  and  Duo- 
denum, Diseases  of  (Inflammation,  Gastritis) ; 
Teeth  (Periodontitis,  etc.)  ;  Thyroid  Gland, 
Medical  (Thyroiditis) ;  Tongue  (Inflammatory 
Affections) ;  Tonsils,  Diseases  of  (Tonsillitis, 
Acute,  Chronic) ;  Urethra,  Diseases  op  (In- 
flammation) ;  Uterus,  Inflammations  of  the  ; 
Vesicul.e  Seminales  (Inflammation). 

Since  the  introduction  of  the  term  inflammation 
to  indicate  the  cardinal  symptoms  of  redness 
(rubor),  swelling  (tumo),  heat  (calor),  and  pain 
(dolor),  which  characterise  the  inflammatory 
processes  when  seen  upon  the  skin  or  other 
similarly  exposed  part,  its  meaning  has  under- 
gone so  many  additions  and  modifications,  that 
it  is  difhcult  to  find  any  two  pathologists  agree- 
ing upon  its  significance.  A  definition  which 
would  be  satisfactory  to  all  is  impossible,  and 
so  much  at  variance  are  their  views  as  to  its 
nature,  that  unity  of  opinion  is  not  likely  ever 
to  be  attained.  Some  would  restrict  it  to  mean 
only  a  local  disturbance  of  nutrition  accom- 
panied by  exudation  from  the  blood-vessels, 
while  others  would  extend  it  to  include  so 
many  other  changes  that  it  becomes  practically 
synonymous  with  local  disease.  Owing  to  the 
differences  of  opinion  being  so  wide  and  practi- 
cally irreconcilable,  it  is  thought  by  many  that 
the  term  inflammation  should  be  discarded  from 
pathological  nomenclature.  This  view  is  prob- 
ably scientifically  correct,  but  it  is  not  likely  to 
prevail.  So  much  valuable  work  has  been  done 
under  the  time-honoured  title  of  inflammation, 
and  so  rich  is  it  as  a  storehouse  of  knowledge, 
that  it  will  not  be  easy,  even  if  it  were  wise,  to 
displace  it  from  its  high  position  in  pathological 
literature.  In  its  earlier  and  simpler  accepta- 
tions it  includes  a  series  of  phenomena  of  pre- 
eminent importance  in  the  study  of  many 
diseases  pretty  generally  recognised  and  under- 
stood by  pathologists.  It  is  important  to  note 
at  once  that  it  is  not  a  simple  vital  process,  but 
a  combination  of  different  vital  processes  which 
may  be  conveniently  studied  and  demonstrated 
by  an  experiment  similar  to  that  originally 
performed  by  Colmheim  upon  the  web  of  the 
frog's  foot.  As  modified  by  Coats,  it  is  so  easy 
of  performance  and  its  phenomena  so  readily 
observed,  that  it  has  long  been  with  teachers 
the  favourite  method  of  introducing  the  subject 
to  their  students.  The  frog  should  be  pithed 
and  curarised.  Its  foot,  with  the  web  spread 
out,  is  fixed  upon  an  ordinary  microscopic  glass 
slide,  so  that  it  may  be  examined  under  the 
microscope.  A  small  portion  of  the  surface  of 
the  web  is  snipped  off  with  scissors,  just  deep 
enough  to  remove  the  epithelial  layers  without 
drawing  blood,  and  the  subsequent  inflam- 
matory processes  carefully  observed.  They  are 
as  follows  :  1.  Active  Hypersemia  and  Accelera- 
tion.— The  arteries  in  the  immediate  neighbour- 
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hood  of  the  injured  part  dilate,  then  the  veins, 
and  the  rate  of  blood-flow  therein  is  obviously 
accelerated.  These  changes  last  a  considerable 
time,  and  are  followed  by  others  generally  in 
about  an  hour.  Many  capillaries  formerly  in- 
visible begin  to  appear  and  become  distended 
with  blood.  2.  Hyperjemia  and  Retardation. — 
After  a  time  the  rate  of  blood-flow  becomes 
slower,  and  continues  to  do  so  until  it  is  slower 
than  normal.  The  vessels,  particularly  the 
capillaries  and  veins,  instead  of  showing  the 
usual  well  -  marked  distinction  between  axial 
stream  of  corpuscles  and  peripheral  stream  of 
plasma  free  from  cells,  show  a  mixing  of  these 
streams.  The  axial  one  broadens  out  and 
gradually  encroaches  upon  the  peripheral  one. 
Then  leucocytes  fall  out  into  this  peripheral 
stream  and  move  slowly  along,  every  now  and 
then  becoming  adherent  for  a  moment  to  the 
vessel  wall  only  to  move  slowly  onwards  again 
at  intervals.  They  may  even  regain  the  axial 
stream.  Blood-plates  often  also  appear  in  this 
marginal  zone.  The  blood-flow  gradually  be- 
comes still  slower,  and  red  blood  corpuscles  pass 
out  into  this  same  zone,  and  soon  all  distinction 
between  axial  and  peripheral  streams  is  lost. 
The  lumen  is  filled  with  a  mass  of  red  and 
white  corpuscles  whose  shape  and  outlines  are 
now  distinctly  seen.  The  latter  gain  the  wall 
of  the  vessel  in  increasing  numbers,  and  adhere 
firmly  to  it,  generally  becoming  pear-shaped 
owing  to  the  pressure  of  the  blood-flow.  The 
slowing  continues  iintil  the  blood  is  moved  on- 
wards merely  by  a  succession  of  jerks,  or  even 
oscillates  slowly  backwards  and  forwards,  ulti- 
mately coming  to  a  complete  standstill,  a  con- 
dition of  stasis.  3.  Exudation  of  Fluid. — A 
considerable  oozing  of  clear  fluid  now  comes 
from  the  wound.  It  began  earlier,  but  has  now 
become  marked.  It  comes  from  the  distended 
vessels,  particularly  the  capillaries  and  veins, 
and  is  generally  spoken  of  as  an  outpouring  of 
lymph.  4.  Escape  of  Blood  Corpuscles. — The 
leucocytes  adherent  to  the  vessel  walls  gradually 
make  their  way  through  until  they  lie  alto- 
gether outside  the  vessels.  It  takes  a  leucocyte 
a  very  considerable  time  to  emigrate  from  a 
vessel,  probably  because  it  has  to  squeeze  itself 
through  an  aperture  greatly  smaller  than  itself. 
When  half  through  it  may  be  seen  as  a  rounded 
swelling  both  outside  and  inside  the  vessel,  con- 
nected by  a  very  narrow  thread.  Emigration 
occurs  most  abundantly  from  the  small  veins, 
but  it  also  occurs  to  some  extent  from  the 
capillaries.  Although  the  wall  of  the  latter  is 
so  much  thinner,  yet  the  lumen  is  so  narrow 
that  the  same  margination  and  accumulation 
of  leucocytes  cannot  take  place.  The  process 
generally  continues  steadily  for  several  hours, 
until  a  great  concourse  of  leucocytes  showing 
active  amoeboid  movement  can  be  seen  lining 
the  outside  of  the  veins  and  in  lesser  numbers 
the  capillaries.    Little  groups  of  red  blood  cells 


may  also  be  seen  in  places  among  the  leucocytes. 
The  passage  of  the  red  cells  through  the  vessel 
walls  is  known  as  diapedesis,  a  term  which  has 
been  extended  by  some  authorities  to  include 
also  the  emigration  of  the  leucocytes.  Many  of 
the  latter  move  from  the  neighbourhood  of  the 
blood-vessels  towards  the  injured  surface,  and 
they  may  escape  in  siich  numbers  in  the  exudate 
that  it  becomes  opaque  instead  of  clear.  Others 
break  down,  and  fibrin  appears  in  the  exudate, 
so  that  the  gap  becomes  filled  with  a  colourless 
clot  which  overlaps  the  edges.  5.  Reaction  of 
the  Fixed  Tissue  Cells. — The  epithelial  cells  at 
the  margin  now  begin  to  proliferate  and  grow 
over  the  wound  towards  one  another.  Circula- 
tion begins  afresh  in  the  afi^ected  vessels,  slowly 
at  first,  but  steadily  and  gradually.  The  vessels 
contract,  the  leucocytes  disappear,  and  soon 
(generally  in  about  three  days)  the  circulation 
appears  to  be  perfectly  restored  to  its  normal 
state.  The  proliferation  of  the  epithelium  has 
meanwhile  continued  and  is  completed  about 
the  same  time,  so  that  now  all  traces  of  the 
injury  have  disappeared.  These  later  stages 
cannot  be  seen  in  the  pithed  frog,  and  hence 
fresh  animals  must  be  used  ;  and  further,  the 
greatest  care  must  be  taken  to  protect  the 
wound  from  all  contamination.  The  mesentery 
or  tongue  of  the  frog  may  be  chosen  for  experi- 
mentation instead  of  the  web.  The  mesentery 
of  the  cat,  dog,  etc.,  or  the  ear  of  the  white 
rabbit,  or  wing  membrane  of  the  bat,  are  also 
suitable  structures,  as  they  all  permit  the  direct 
observation  of  the  circulation  under  the  micro- 
scope. Exactly  similar  chunges  are  seen  in 
naturally  occurring  inflammations  of  the  skin 
and  serous  surfaces,  such  as  the  peritoneum, 
pleura,  meninges,  and  joint  surfaces,  etc. 

The  Causes  of  Inflammation. — The  exciting 
cause  of  the  inflammation  in  the  foregoing 
experiment  is  a  mechanical  one.  Chemical, 
thermic,  and  electrical  influences  act  in  a  similar 
manner.  Thus  the  mere  exposure  and  fixation 
to  the  microscopic  slide  of  the  mesentery 
of  a  warm-blooded  animal  is  suflicient  to  set 
up  a  severe  inflammation.  The  rapid  cooling 
and  evaporation  must  be  held  in  check  other- 
wise necrosis  may  set  in.  The  mechanical, 
thermic,  chemical,  and  electrical  agents  are 
classed  as  external  noxse,  and  to  them  must  be 
added  the  most  important  of  all,  viz.  infections 
in  which  bacteria  are  the  causal  factors.  A 
combination  of  noxse  may  occur.  Thus  bacteria 
may  gain  a  footing  in  a  tissue  already  inflamed 
through  the  action  of  another  agent.  The 
mechanical,  electrical,  and  thermic  noxse  must 
always  act  externally,  causing  inflammation  at 
their  site  of  impact,  whereas  bacteria  may  enter 
the  body  without  setting  up  any  change  at  their 
point  of  access,  and  being  transported  by  the 
blood  or  lymph  may  cause  inflammations  at 
other  and  distant  parts  of  the  body.  Such  in- 
flammations are  metastatic,  and  the  noxa;  may 
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be  called  internal.  Bacteria  act  through  the 
agency  of  their  products  (chemical  substances) 
technically  known  as  toxines.  They  may  be 
formed  by  bacteria  within  the  body,  or  may  be 
performed  and  introduced  as  such  into  the  body, 
e.g.  in  poisonous  tinned  meats.  It  is  to  be 
remembered  also  that  other  injurious  chemical 
substances  may  be  produced  within  the  body 
entirely  independently  of  bacteria,  which  may 
act  in  the  same  way.  This  may  occur  in  func- 
tional disturbances  of  several  of  the  internal 
organs,  such  as  the  liver,  kidney,  intestines, 
etc.  These  abnormal  products  of  metastasis 
may  be  absorbed  by  the  lymph  or  blood,  and 
set  up  metastatic  inflammations  exactly  as  the 
toxines  of  bacteria  do.  Any  noxa,  external  or 
internal,  in  order  to  cause  inflammation  must 
be  of  a  certain  degree  of  intensity.  If  too 
severe  it  will  lead  to  the  death  of  the  tissue, 
and  then  vital  processes  are  no  longer  possible. 

The  Phenomena  of  Inflammation.  —  The 
ordinary  processes  of  inflammation  as  seen  in  the 
foregoing  experiment  and  similar  lesions  may 
be  arranged  as  follows :  1.  Active  hypereemia 
and  acceleration ;  2.  Hypertemia  and  retarda- 
tion ;  3.  Escape  of  fluid ;  4.  Escape  of  blood 
corpuscles ;  5.  Changes  in  the  fixed  tissue  cells. 
The  cardinal  symptoms  of  redness,  heat,  swell- 
ing and  pain  are  appreciable  by  the  unaided 
senses,  and  are  easy  of  explanation.  The  red- 
ness is  due  to  the  greater  amount  of  blood  in 
the  part,  the  heat  to  the  rapid  transference  of 
the  hotter  internal  blood  to  the  surface,  and  an 
increased  flow  of  blood  through  the  part.  It  is 
only  seen  in  external,  not  in  internal  inflamma- 
tions. The  swelling  is  due  to  the  distension  of 
the  blood-vessels  and  the  exudation ;  the  pain 
(to  which  functional  disturbance  may  be  added) 
to  the  increased  pressure  upon  the  nerve  end- 
ings, to  the  impeded  circulation  and  nutrition, 
and  partly  also  directly  to  the  exciting  cause 
or  noxa.  A  closer  examination  aided  by  the 
microscope  reveals  the  other  changes  just  men- 
tioned which  are  invisible  to  the  naked  eye,  and 
include  these  coarser  microscopic  changes.  They 
may  be  studied  in  detail. 

I.  Active  Hi/percBmia  and  Acceleration. — The 
dilatation  of  the  arteries  is  brought  about  partly 
reflexly  either  by  a  paresis  of  the  vaso-constrictor 
nerves  or  a  stimulation  of  the  vaso- dilators, 
and  partly  by  a  direct  paralysing  action  on  the 
arterial  and  capillary  walls  and  the  connective 
tissues  surrounding  them.  It  may  pass  off 
without  the  appearance  of  other  inflammatory 
phenomena,  and  the  latter  may  appear  without 
its  preceding  them.  Hence  it  is  not  an  indis- 
pensable process,  but  a  more  or  less  fortuitous 
forerunner  of  inflammation. 

II.  Hyperemia  and  Eet'irdation. — The  dila- 
tation of  the  veins  and  capillaries  follows  upon 
that  of  the  arteries,  and  increases.  Retardation 
of  the  blood-current  follows  upon  the  accelera- 
tion.   The  cause  is  the  alteration  of  the  vessel 


walls  and  surrounding  tissues,  produced  by  the 
action  of  the  noxse,  especially  those  tissues  in 
the  neighbourhood  of  the  capillaries.  These 
changes  will  be  presently  described  under 
the  reaction  of  the  fixed  tissues.  They  lead 
to  increased  friction  between  the  blood  and  the 
vascular  walls,  so  that  the  red  and  white  cor- 
puscles escape  into  the  peripheral  stream.  The 
blood-plates,  which  may  also  fall  out,  are  held 
by  some  to  be  normal  constituents  of  the  blood, 
and  by  others  to  come  from  degeneration  and 
breaking  down  of  the  red  cells.  These  processes 
are  practically  always  observed  in  all  inflam- 
mations of  vascular  tissues,  and  hence  may 
be  regarded  as  essential  phenomena  of  such 
inflammations. 

III.  Escape  o  f  Fluid. — There  is  a  liquid  trans- 
udation from  the  blood-vessels  similar  to  the 
normal  lymph  transudation,  but  the  fluid  differs 
in  amount  and  composition  from  the  lymph.  It 
is  more  abundant,  more  albuminous,  and  con- 
tains a  greater  amount  of  solids.  A  deposit  of 
fibrin  sometimes  occurs.  The  cause  of  these 
differences  is  the  alteration  brought  about  in 
the  vascular  walls  through  the  action  of  the 
noxa.  The  normal  selective  power  of  the  vas- 
cular walls  is  not  lost,  for  the  altered  walls  still 
act  as  a  secreting  and  not  as  a  mere  filtering- 
apparatus.  The  alterations  in  the  blood-pres- 
sure may  greatly  assist  the  transudation  process, 
but  the  alterations  in  the  vascular  walls  are  the 
primary  cause.  The  exudate  infiltrates  the 
fissures  of  the  surrounding  tissues  and  may 
cause  considerable  swelling.  When  it  finds  its 
way  on  to  a  free  surface,  such  as  a  mucous  or 
serous  surface,  it  may  escape  or  collect  in  a 
serous  cavity.  Part  of  it  may  be  absorbed  by 
the  cells  and  other  tissues,  which  may  conse- 
quently show  coarse  granidation,  mucoid,  and 
other  degenerations.  They  may  even  undergo 
complete  disintegration,  and  their  elementary 
constituents  may  dissolve  in  the  exudate.  The 
chemical  composition  of  the  fundamental  sub- 
stances in  the  exudate  may  also  undergo  change 
through  their  contact  with  the  tissues  of  the 
part.  The  exudate  always  contains  cells,  and 
if  it  be  very  rich  in  leucocytes  it  is  called  pus. 
It  may  also  contain  large  numbers  of  red  cor- 
puscles when  it  is  spoken  of  as  hBemorrhagic. 
The  exudate  may  be  taken  as  a  measure  of  the 
severity  of  the  inflammation,  for  usually  the 
greater  the  severity  the  greater  the  exudate, 
and  the  more  prolonged  will  the  inflammation 
be.  Its  amount  and  character,  therefore,  de- 
pends largely  upon  the  nature  and  degree  of 
intensity  of  the  noxa,  but  also  partly  upon  the 
region  affected  and  the  condition  of  the  tissues. 
It  is  an  essential  phenomenon  of  inflammation 
in  vascular  tissues,  and  is  never  really  absent 
therefrom.  While  often  a  useful  process,  it  is 
by  no  means  always  so.  When  serous  it  may 
act  a  beneficial  part  by  flushing  out  the  injured 
area  and  diluting  the  noxa.    This  will  be  advan- 
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tageous,  especially  upon  external  surfaces  and 
mucous  membranes,  as  a  large  quantity  of 
serous  fluid  may  wash  away  the  poisons  or  at 
least  weaken  their  effects.  When  fibrinous  it 
may  circumscribe  the  inflammation  by  prevent- 
ing the  spread  of  the  irritant.  This  is  well 
seen  in  the  fibrinous  adhesions  which  so  fre- 
quently localise  an  appendicitis  or  a  pelvic 
peritonitis,  and  even  in  more  diffuse  forms,  such 
as  pericarditis,  it  may  do  good  by  closing  the 
stomata  and  interfering  with  toxine  absorption 
by  the  lymphatics  and  blood-vessels.  The  exu- 
date may  also  contain  bactericidal  and  digestive 
substances,  leading  to  the  production  of  peptones 
and  the  death  of  bacteria.  It  may  lead  to 
increased  nutrition  of  the  affected  region,  which 
may  be  useful  in  the  later,  though  rarely  in  the 
earlier  stages  of  inflammation.  On  the  other 
hand,  the  exudate  is  positively  hurtful  when  it 
collects  in  the  body  cavities  and  ventricles  of 
the  brain,  and  when  it  accumulates  in  the  lung 
alveoli,  or  in  the  pharynx  and  air  passages. 
Further,  instead  of  proving  injurious  to  bacteria, 
it  may  be  actually  helpful  by  providing  them 
with  a  good  nidus  for  their  further  growth  and 
development. 

IV.  llie  Escape  of  Blood  Corpuscles. — 1.  The 
Leucocytes. — Their  escape  from  the  blood- 
vessels is  an  active  vital  process.  The  first 
step  is  their  margination  along  the  wall  of  the 
blood-vessels,  especially  the  small  veins.  It  is 
brought  about  by  action  of  the  noxa  upon  the 
vessel  walls,  as  it  never  occurs  in  a  healthy 
vessel.  It  is  a  deteriorative  or  degenerative  ac- 
tion, generally  demonstrable  histologically.  The 
nucleus  of  the  endothelial  and  other  cells  becomes 
rounded,  the  protoplasm  granular  or  vacuolated, 
or  mucoid,  colloid,  or  other  degeneration  appears. 
Even  in  the  exceptional  cases  in  which  there  is 
no  detectable  histological  change  there  is  always 
a  disturbance  of  the  perfect  endothelial  pave- 
mentation  of  the  lumen.  The  cement  substance 
between  the  endothelial  cells  is  deranged  and 
loosened.  It  becomes  irregularly  distributed 
along  the  lumen  and  widened  in  places,  as  can 
be  shown  by  treating  it  with  the  silver  nitrate 
process.  The  amount  and  degree  of  this  change 
will  depend  mainly  upon  the  nature  and  inten- 
sity of  the  noxa,  but  it  is  rarely  so  great  as  to 
cause  the  appearance  of  actual  visible  pores. 
They  exist  potentially,  and  the  leucocytes,  after 
margination,  become  adherent  to  the  endothelial 
cells,  and  commence  to  push  a  part  of  their 
protoplasm  through  between  them  at  intervals 
here  and  there  along  the  vessel  wall,  and  the 
entire  cell  body  gradually  follows.  In  the 
capillaries,  where  the  process  can  be  most 
easily  studied  on  accoimt  of  the  thinness  of 
their  walls,  the  leucocytes  are  always  seen  to 
pass  out  between  aiad  never  through  the  bodies 
of  the  endothelial  cells.  It  is  chiefly  the  poly- 
morpho-nuclear  leucocytes,  comprising  roughly 
70  per  cent  of  the  total  number  of  the  corpuscles 

VOL.  IV 


present  in  the  blood,  which  emigrate.  They  pass 
out  of  the  vessels  through  their  amoeboid  move- 
ment, and  may  in  the  same  way  transport  them- 
selves to  considerable  distances.  The  activity 
of  this  amoeboid  movement  appears  to  be  largely 
dependent  upon  the  nature  and  intensity  of  the 
noxa.  The  more  the  blood-vessel  wall  is  deranged 
the  more  readily  can  it  occur.  They  do  not 
show  it  while  still  within  the  vessels  and  previous 
to  adhesion  to  their  walls.  It  has  been  suggested 
that  substances  are  formed  in  the  tissues  in 
inflammation  which  attract  the  leucocytes,  and 
the  term  positive  chemotaxis  has  been  introduced 
to  designate  this  attraction.  Many  substances 
can  be  experimentally  shown  to  exert  it,  e.g.  thin 
solutions  of  glue,  of  the  gluten  of  wheat,  and 
liquids  containing  the  products  of  bacterial  ac- 
tion. Substances  having  this  positive  chemotaxic 
action  may  be  produced  from  various  sources  in 
inflammation,  such  as  the  products  of  bacteria 
and  the  products  of  degeneration  of  the  fixed 
tissues.  The  margination  and  adhesion  of  the 
leucocj'tes  are  apparently  entirely  due  to  the 
degenerative  changes  in  the  vessel  walls,  un- 
influenced by  chemotaxis.  Nor  can  the  latter 
be  regarded  as  the  cause  of  either  the  beginning 
or  the  continuance  of  the  amoeboid  movement, 
since  leucocyte  emigration  may  take  place  when 
it  is  certain  that  no  such  action  is  being  exerted. 
It  cannot  be  more,  then,  than  an  active  and 
important  stimulant  thereof.  Certain  substances 
may  arrest  or  prevent  the  emigration  of  leuco- 
cytes, e.g.  solutions  of  quinine,  iodoform,  salicylic 
acid,  and  a  1^  per  cent  solution  of  common  salt. 
This  action  is  capable  of  different  explanations. 
It  may  be  attributed  to  a  negative  instead  of  a 
positive  chemotaxis,  causing  an  inhibition  of 
amoeboid  movement,  or  to  a  contraction  of  the 
vessel  walls  which  interferes  with  their  perme- 
ability and  with  the  adhesion  of  leucocytes. 
Such  substances  are  not,  therefore,  suitable 
washes  or  applications  for  wounds  where  free 
leucocyte  emigration  is  desired.  Leucocyte 
emigration  occurs  most  abundantly  in  inflam- 
mations set  up  by  the  pyogenic  bacteria,  viz. 
the  staphylococci  and  streptococci,  which  cause 
what  are  known  as  suppurative  inflammations 
or  suppurations.  They  have  been  most  care- 
fully studied  in  their  experimental  production 
in  the  skin  and  cornea,  and  in  their  natural 
occurrence  in  various  organs  and  tissues.  The 
leucocytes  emigrate  extensively  from  the  blood- 
vessels, and  collect  chiefly  around  and  among 
the  cocci.  Many  of  them  have  their  protoplasm 
crowded  with  cocci  which  they  have  ingested. 
This  engulfing  of  the  cocci  by  the  leucocytes, 
which  are  consequently  called  phagocytes,  is  an 
active  process,  and  is  held  by  Metschnikoff  acd 
his  followers  to  be  of  vital  importance  in  con- 
trolling, CTU'bing,  and  counteracting  the  pyogenic 
inflammatory  processes,  by  gradually  bringing 
about  the  destruction  of  the  causal  bacteria. 
This  is  the  doctrine  of  phagocytosis.    It  may  be 
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carefully  studied  in  tlie  experimental  production 
of  abscesses.  There  is  first  an  accumulation  of 
lymphocytes  in  the  affected  area,  and  tlien 
emigration  of  polymorpho- nuclear  leucocytes 
from  the  neighbouring  blood-vessels  occurs. 
Tiiey  collect  around  the  cocci,  which  are  mean- 
while multiplying  rapidly,  and  being  largely 
ingested  by  many  of  the  leucocytes.  The  liquid 
exudate  from  the  blood-vessels  collects  in  the 
tissue  spaces,  and  may  help  the  excretions  of 
the  cocci  (the  main  agents)  to  digest  and 
liquefy  the  formed  tissues  of  the  part.  Upon 
a  free  surface  the  liquefied  tissues  escape  and 
leave  an  ulcer.  In  a  deep-seated  part  they 
collect  as  a  liquid  mass  containing  cocci,  degener- 
ated leucocytes,  and  tissue  debris,  and  form  an 
abscess.  The  liquid  contents  are  called  pus. 
Bacteria  are  generally  present  in  acutely  formed 
abscesses,  but  often  absent,  having  disappeared 
in  chronic  ones.  They  are  always  seen  in 
greatest  numbers  at  the  margins  of  the  abscess, 
and  it  is  here  also  that  phagocytosis  is  most 
active ;  and  further,  so  long  as  the  suppurative 
process  is  extending,  the  cocci  are  observed  in  the 
tissue  spaces  outside  and  beyond  the  leucocytes, 
whereas  the  I'everse  is  the  case  when  it  has 
ceased  to  spread.  It  is  the  polymorpho-nuclear 
and  the  large  hyaline  uninuclear  leucocytes 
which  act  as  phagocytes.  It  is  generally  held 
that  the  coarsely  granular  eosinophile  leucocytes, 
which  are  present  in  very  small  numbers  in  the 
normal  blood,  but  plentifully  in  the  tissue  spaces, 
never  act  as  phagocytes.  The  writer,  has,  how- 
ever, seen  them  crammed  with  gonococci  in 
gonorrhoeal  discharge.  The  bacteria  ingested 
by  these  various  phagocytes  can  in  many  cases 
be  shown  to  be  still  active  and  virulent,  and 
capable  if  liberated  of  exerting  their  specific 
action,  while  in  other  cases  they  are  degenerated 
and  inert,  and  dying  or  dead.  Relying  upon 
this  and  similar  arguments,  and  particularly 
upon  the  reactions  to  irritation  exhibited  by 
leucocytes  in  the  lower  animal  structures,  such 
as  the  tadpole's  tail  and  tissues  of  the  inverte- 
brata  generally,  the  opinion  that  phagocytosis 
is  always  a  beneficial  process  has  received  much 
support  from  pathologists  especially  in  recent 
times.  It  has  been  likened  to  a  struo^ole  be- 
tween  the  leucocytes  and  bacteria,  in  which 
both  strive  for  the  mastery.  If  the  former 
should  prove  victorious  the  disease  will  be 
arrested  and  cured,  and  vice  versa,  the  disease 
will  continue  and  extend.  This  doctrine  can  no 
longer  be  upheld.  It  is  undoubtedly  true  that 
phagocytosis  may  be  a  beneficial  process.  This 
is  seen  in  many  of  the  acute  suppurative  inflam- 
mations caused  by  the  pyogenic  cocci,  and  in 
other  instances  where  the  leucocytes  ingest  and 
destroy  active  and  vigorous  bacteria,  as  in  in- 
fectious catarrhs  of  mucous  membranes,  where 
the  leucocytes,  by  migrating  to  the  surface, 
remove  the  bacteria  from  the  affected  part.  On 
the  other  hand,  it  has  been  proved  that  the 


power  of  killing  bacteria  does  not  rest  with  the 
leucocytes  alone,  but  is  possessed  in  a  much 
higher  degree  by  the  blood  serum,  lymph,  and 
tissue  fluids  generally,  and  also  by  the  fixed 
tissue  cells  which  may  act  as  phagocytes. 
Further,  the  leucocytes  ingest  solid  particles 
of  all  kinds  seemingly  as  readily  as  gei-ms. 
They  can  be  made  to  ingest  nutritive  particles, 
fat  globules,  pigment  granules,  red  blood  cor- 
puscles, etc.,  by  mere  physical  contact  therewith, 
or  after  stimulation  with  various  chemical  solu- 
tions. Therefore  the  suggestion  that  phago- 
cytosis is  fundamentally  of  a  nutritive  nature 
seems  as  reasonable  as  that  it  is  protective.  In 
many  cases,  indeed,  it  can  be  shown  to  have  a 
hurtful  and  not  a  beneficial  action,  as  when 
leucocytes  containing  virulent  bacteria  migrate 
to  healthy  parts  and  there  form  a  new  focus  of 
disease.  The  mere  imprisoning  of  the  bacteria 
within  the  protoplasm  of  the  leucocyte  does  not 
render  them  harmless,  as  they  may  not  only 
preserve  their  virulence  intact,  but  increase  it, 
since  the  leucocyte  protoplasm  may  form  a  suit- 
able and  favourable  bacterial  nidus.  Phago- 
cytosis, while  often  playing  an  important  part, 
cannot  be  held  to  be  an  essential  phenomenon 
of  inflammation,  as  it  may  be  entirely  absent  in 
typical  instances  thereof.  The  leucocyte  emigra- 
tion is  a  wider  phenomenon.  It  leads  to  an 
accumulation  of  leucocytes  in  the  inflamed  area 
which  may  be  conveniently  spoken  of  as  a 
leucocytosis.  The  amount  of  leucocytosis  varies 
within  wide  limits,  being  dependent  upon  several 
factors,  the  chief  of  which  is  the  nature  and 
intensity  of  the  noxa  and  the  anatomical  struc- 
ture of  the  affected  part.  While  emigration 
from  the  blood-vessels  is  the  chief  source  of  the 
leucocytes,  some,  never  many,  come  in  certain 
cases  from  the  wandering  cells  of  the  tissues, 
and  others  from  an  actual  division  of  leucocytes 
m  situ.  They  are  rarely  if  ever  produced  by 
the  transformation  of  fixed  tissue  cells,  although 
this  has  been  said  to  occur  by  more  than  one 
observer  through  the  degeneration  of  muscle 
cells.  According  to  the  more  restricted  con- 
ception of  inflammation,  the  presence  of  blood- 
vessels, either  in  an  area  or  near  it,  is  necessary 
for  the  possibility  of  the  production  of  inflam- 
mation, and  inasmuch  as  leucocyte  emigration 
is  the  chief  source  of  the  leucocytosis  which  con- 
stantly occurs  in  its  establishment,  it  must  be 
regarded  as  being  one  of  the  essential  pheno- 
menon of  such  inflammatory  processes.  Accord- 
ing to  the  wider  acceptation  of  inflannnation, 
which  holds  that  blood-vessels  are  not  at  all 
necessary,  the  leucocytosis  becomes  still  more 
important.  The  cornea  is  the  structui'c  which 
has  been  most  widely  chosen  for  experimentation 
in  this  relationship,  for  it  is  anatomically  a  non- 
vascular tissue.  Its  marginal  parts  (sclerotic) 
are  so  plentifully  supplied  with  blood-vessels, 
that  it  is  hardly  possible  to  set  up  irritation  in 
its  central  parts  without  transmission  to  these 
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peripheral  vessels.  Therefore  it  is  practically  a 
vascular  tissue.  In  the  invertebrate  kingdom, 
on  the  other  hand,  the  tissues  may  all  be  re- 
garded as  non-vascular,  as  there  is  no  closed 
system  of  blood-vessels.  They  have,  accordingly, 
been  selected  by  many  workers  as  affording  a 
wide  field  for  experimentation  and  investigation. 
Without  entering  into  particulars,  it  may  be 
stated  generally  that  a  more  or  less  marked 
leucocytosis  always  appears  in  the  irritated  area. 
In  many  of  the  lower  forms  it  seems  to  be  the 
dominant  factor,  many  of  the  leucocytes  after- 
wards assisting  in  the  process  of  repair.  In  the 
higher  forms  the  leucocytosis  is  still  very  promi- 
nent, but  the  process  of  repair  seems  to  be 
relegated  entirely  to  the  fixed  tissue  cells. 
Leucocytosis,  therefore,  appears  to  be  an  in- 
variable and  essential  phenomenon  of  inflam- 
mation, whether  the  wide  or  restricted  conception 
of  the  term  be  adopted.  What  purpose  does  it 
serve  1  We  have  already  seen  that  many  of  the 
leucocytes  act  as  phagocytes,  and  that  it  is  at 
least  probable  that  phagocytosis  has  a  nutritive 
rather  than  a  protective  value.  It  is  possible 
that  this  function  is  possessed  by  all  the  leuco- 
cytes, though  other  functions  are  also  possible. 
Many  of  the  leucocytes  degenerate  and  break 
down,  producing  substances  which  dissolve  in 
the  tissue  fluids  and  prove  hurtful  to  bacterial 
life  and  activity.  They  may,  in  other  words, 
through  degeneration  or  otherwise  be  largely 
instrumental  in  producing  substances  which 
confer  bactericidal  properties  upon  the  body 
fluids.  Others  may  produce  fibrin  ferment  and 
lead  to  the  production  of  fibrin  threads  or  masses 
within  the  inflamed  area.  Further,  when  re- 
covery is  taking  place,  solid  masses  of  fibrin 
must  be  dissolved  previous  to  their  absorption, 
and  this  must  be  done  largely  through  the 
agency  of  cells  which  may  be  leucocytes. 

There  is  still  another  possible  destiny  of 
leucocytes  which  must  be  carefully  considered, 
viz.  the  transformation  of  leucocytes  into  fixed 
tissue  cells.  There  is  no  evidence  whatever 
that  this  occurs  in  the  case  of  the  polymorpho- 
nuclear leucocytes,  but  with  the  mono-nuclear 
forms  it  is  not  so  clear.  These  may  leave  the 
blood-vessels  in  considerable  numbers,  and  col- 
lect in  the  affected  area  in  the  more  chronic 
forms  of  inflammation,  in  which  we  subsequently 
get  a  marked  fibrous  tissue  formation  or  fibroiis 
hyperplasia.  It  has  not  yet  been  shown, 
however,  that  the  mono -nuclear  leucocytes 
contribute  in  any  way  to  this  formation.  Histo- 
logical methods^  have  been  so  improved  of  late 
that  it  is  possible  to  diff"erentiate  clearly  the 
various  cells  of  a  tissue  in  the  many  changes 
which  they  may  undergo,  and  so  far  no  absolute 
proof  of  the  conversion  of  mono-nuclear  leuco- 
cytes into  connective-tissue  corpuscles  has  been 
brought  forward.  MetschnikofF  and  others  have 
claimed  that  this  does  occur  in  the  lower 
tissues  of  animal  life,  as  in  the  tadpole's  tail. 


and  although  it  has  never  been  shown  to  exist 
in  the  higher  forms,  yet  it  must  be  held  to  be 
possible,  as  it  has  never  been  definitely  excluded. 
2.  Escape  of  the  Red  Blood  Corpuscles. — This 
is  a  purely  passive  process  dependent  primarily 
upon  the  change  in  the  vessel  walls,  and  hence 
is  usually  well  marked  in  severe  inflammations. 
The  nature  of  the  irritant  has  also  considerable 
influence,  some  irritants  causing  it  much  more 
readily  than  others.  The  greater  density  of  the 
blood  owing  to  the  escape  of  the  exudate,  the 
adhesiveness  of  the  lining  membrane  of  the  vessel 
walls,  and  the  blood  pressure,  may  all  assist  the 
process.  The  escape  of  the  red  blood  cells  from 
the  blood-vessels  is  known  as  diapedesis.  It 
subserves  no  special  function.  3.  Escape  of  the 
Blood  Plates. — This  takes  place  about  the  same 
time  as  the  escape  of  the  other  corpuscular 
elements.  It  is  somewhat  difficult  to  follow, 
and  comparatively  few  observations  have  been 
recorded,  but  so  far  as  we  know  it  has  no  signi- 
ficance in  inflammation. 

V.  The  Hole  of  the  fixed  Tisme  Cells. — The 
fixed  tissue  cells  play  an  important  part  in  all 
inflammations.  The  changes  which  they  undergo 
depend  mainly  upon  the  nature  and  degree  of 
intensity  of  the  irritant.  They  may  be  divided 
into  two  stages,  a  degenerative  or  retrogressive 
stage  and  a  regenerative  or  progressive  one. 
1.  The  Degenerative  Stage. — This  varies  within 
wide  limits,  sometimes  showing  swelling  and 
granulation  of  the  protoplasm,  and  sometimes 
fatty,  mucoid,  vitreous,  or  other  obvious  de- 
generation. At  other  times  the  changes  are  so 
slight  that  they  cannot  be  detected  histologically, 
but  they  are  always  sufficient  to  cause  disturb- 
ance of  function.  The  matrix  also  luidergoes 
degenerative  changes.  It  loses  its  elasticity, 
and  fails  to  exert  the  normal  pressure  upon  the 
walls  of  the  blood-vessels.  Its  resisting  power 
is  diminished,  and  it  may  show  the  same  obvious 
degenerations  as  the  cells,  or  even  be  dissociated 
and  liquefied.  Hyaline  degeneration  is  common 
in  chronic  forms  of  inflammation.  The  direct 
action  of  the  noxa  is  the  main  cause  of  these 
changes,  but  the  absor[)tion  of  exudate  by  the 
cells  and  tissues  may  greatly  assist  it.  The 
exudate  is  often  rich  in  mucin,  which  causes 
swelling,  softening,  and  mucoid  degeneration  of 
the  tissues.  The  fixed  tissue  cells  also  become 
detached.  In  the  case  of  the  connective-tissue 
cells  they  separate  from  the  fibrous  bundles,  and 
in  the  case-  of  gland  tubes  from  their  attach- 
ment to  the  basement  membrane  or  wall  of  the 
tubes.  The  liberated  cells  may  break  up  and 
disappear,  or  they  may  show  signs  of  division 
and  ultimately  lead  to  multiplication.  2.  The 
Regenerative  Stage. — The  newlj^- formed  cells 
may  produce  new  tissue  after  their  own  kind,  and 
thus  bring  about  repair  of  lost  tissue.  This  can  be 
well  studied  in  the  cornea.  If  its  central  part  be 
injured,  e.g.  by  a  solution  of  zinc  chloride,  a  loss 
of  tissue  arises  at  the  injured  point.  The  blood- 
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vessels  at  the  margin  of  the  cornea  dilate,  etc., 
and  give  rise  to  an  exudate.  Leucocyte  emigra- 
tion and  the  other  typical  signs  of  inflamma- 
tion are  duly  set  up.  After  a  time  changes  are 
seen  in  the  corneal  corpuscles  surrounding  the 
injured  area.  They  are  seen  to  swell  and  pro- 
liferate, producing  new  cells.  Some  of  them 
attain  a  considerable  size,  producing  large  cell 
masses  each  with  many  nuclei.  The  exudate 
and  leucocytosis  subside  gradually,  the  peri- 
pheral blood-vessels  return  to  their  normal  con- 
dition, and  the  newly-formed  corneal  corpuscles 
proceed  to  form  new  fibres,  and  in  a  short  time 
all  signs  of  the  corneal  injury  have  disappeared. 
This  rapid  and  perfect  healing  is  usually  well 
exemplified  in  corneal  ulcers.  Much  the  same 
changes  occur  in  vascular  tissues,  but  the 
blood-vessels  generally  take  a  more  active  part, 
especially  in  considerable  inflammations.  The 
lining  endothelial  cells  are  about  the  first  struc- 
tures to  be  affected  by  the  noxa,  and  it  is  only 
after  they  have  been  affected  that  escape  of 
exudate  and  leucocyte  emigration  become  pos- 
sible. Later  they  may,  like  the  connective-tissue 
cells  outside,  become  detached  and  proliferated. 
The  exact  time  at  which  the  degenerative  stage 
ends  and  the  regenerative  begins  does  not 
permit  of  delimitation.  A  certain  time  must 
elapse  before  regeneration  can  commence  (five 
to  twenty-four  hours  or  more),  and  it  is  rarely 
of  any  extent  until  after  the  third  day,  the  time 
required  being  largely  dependent  upon  the 
character  and  intensity  of  the  irritant.  In  the 
same  way  it  may  be  indeterminate  in  its  end- 
ing, and  result  in  various  forms  of  hyperplasia. 
This  is  especially  seen  in  chronic  inflammations. 
The  degenerative  stage  may  be  very  slightly 
marked,  while  the  regenerative  is  very  pro- 
nounced. The  interstitial  fibrous  tissue  which 
is  so  abundantly  formed  in  cirrhosis  of  the  liver 
and  kidney  is  a  good  instance  in  point.  The 
new  formation  of  fibrous  tissue  is  here  looked 
upon  as  inflammatory,  since  it  is  due  to  the 
continued  action  of  some  irritant.  On  the  other 
hand,  somewhat  similar  changes  may  arise 
entirely  independently  of  inflammation.  In 
granular  contracted  kidney'  there  is  primarily  a 
degeneration  and  atrophy  of  the  renal  epithe- 
lium, ending  in  its  destruction  over  certain 
areas,  and  keeping  step  therewith  there  is  a 
compensatory  overgrowtli  of  the  fibrous  inter- 
stitial tissue.  Inflammation  has  nothing  to  do 
with  these  changes,  although  they  give  a  renal 
cirrhosis  practically  indistinguishable  in  its 
later  stages  from  that  produced  by  inflamma- 
tion. In  the  same  way  the  regenerative  pro- 
cesses of  inflammation  must  be  carefully  distin- 
guished from  those  of  repair.  They  are  not 
synonymous,  though  it  is  by  no  means  easy  to 
distinguish  between  them  when  they  are  present 
together,  or  when  tlie  one  follows  at  once  upon 
the  other.  This  does  not  necessitate  the  exclu- 
sion of  the  healing  processes  from  inflammation. 


When  the  blood  no  longer  carries  injurious 
substances,  or  when  the  influence  of  the  irritant 
is  at  an  end,  normal  blood  will  circulate  through 
the  affected  vessels,  conveying  healthy  nourish- 
ment to  their  walls  and  the  tissues  around,  and 
thus  gradually  restore  them  to  their  healthy 
state  (the  vis  medicatrix  naturae).  The  exudate 
is  absorbed,  the  leucocytosis  disappears,  and  in 
slight  cases  the  tissues  regain  their  normal 
structure  and  functions,  but  in  more  severe 
cases  there  is  an  actual  loss  of  tissue  which 
must  be  restored.  There  is  a  general  tendency 
for  lost  tissue  to  be  replaced  by  tissue  after  its 
own  kind.  When  the  new  tissue  is  exactly  like 
that  which  was  lost  the  healing  is  perfect,  but 
this  rarely  occurs  in  the  highly  specialised 
tissues.  Bone  and  ganglion  cells  do  not  pro- 
liferate at  all,  and  cartilage  cells  only  very 
slightly.  Striped  muscle  cells  have  consider- 
able powers  of  proliferation,  except  in  the  case 
of  the  heart,  where  there  is  none.  Non-striped 
muscle  cells  proliferate  comparatively  freely,  and 
so  do  neuroglia  cells  and  glandular  epithelial 
cells,  while  covering  epithelial  cells,  ordinary 
connective-tissue  cells,  and  endothelial  cells, 
have  great  and  rapid  proliferative  powers.  Many 
losses  of  tissue  are  consequently  replaced  by 
an  inferior  form  of  tissue.  In  the  heart,  for 
example,  a  loss  of  substance  is  replaced  by  fibrous 
tissue.  This  occurs  also  largely  throughout  the 
internal  organs.  Connective  tissues  in  the  main 
replace  lost  structures  in  the  central  nervous 
system  (through  proliferation  of  the  cells  of  the 
vascular  sheaths  and  neuroglia  cells),  liver, 
and  kidney.  Gland  cells  may  be  reproduced  in 
slight  losses  in  glandular  organs,  but  they  are 
usually  of  a  low  functional  value.  In  more 
severe  losses  the  gap  is  made  good  by  fibrous 
tissue.  The  remaining  healthy  gland  tissue  has 
great  power  of  compensatory  hypertrophy. 
Nerve  trunks,  on  the  other  hand,  are  largely 
regenerated.  If  a  part  of  a  peripheral  nerve  be 
destroyed,  fibrous  tissue  first  proliferates  and 
fills  the  gap,  and  then  the  axis  cylinders  of  the 
central  end  send  out  prolongations  which  per- 
forate the  fibrous  tissues,  and  seeking  out  the 
distal  end  of  the  nerve  in  time  re-establish  con- 
nection with  the  peripheral  nerve  end  organs. 
They  acquire  new  medullary  sheaths.  In  striped 
muscle  fibrous  tissue  first  fills  the  gap,  and  later 
new  muscle  fibres  are  formed  which  penetrate 
the  fibrous  scar  more  or  less  extensively,  but 
rarely  succeed  in  completely  restoring  the  nuis- 
cular  continuity.  Unstriped  muscle  fibres,  on 
the  contrary,  are  rarely  re-formed  to  any  extent, 
though  their  power  of  proliferation  is  consider- 
able. New  bone  is  often  extensively  produced, 
but  always  from  the  periosteum,  endosteum,  or 
perichondrium.  Covering  epithelium,  whether 
squamous,  mucous,  or  serous,  is  generally  widely 
restored,  and  always  from  proliferation  of  the 
pre-existing  epithelium,  never  by  any  other 
tissue.     The  subepithelial  fibrous  tissues  arc 
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also  extensively  and  similarly  restored  by  like 
tissues.  The  blood-vessels  enter  into  the  pro- 
cess of  regeneration  wherever  there  has  been 
loss  of  tissue.  New  blood-vessels  are  formed 
and  the  new  tissue  appears  around  them.  This 
may  be  easily  followed  in  the  healing  of  an 
ulcer.  Its  floor  soon  becomes  covered  with 
little  red  points  which  are  known  as  granula- 
tions. Each  consists  of  a  vascular  loop  sur- 
rounded by  cells  of  various  types  which  may  be 
arranged  in  three  groups  :  (1)  Small  round  cells 
with  polylobular,  fragmented,  or  single  deeply 
staining  nucleus,  and  with  or  without  oxyphil 
granules.  (2)  Large  uninucleated  cells  with 
a  clear  protoplasm.  (3)  Cells  of  varying  size 
(mostly  larger)  and  shape  with  a  bright  oval 
nucleus  and  abundant  protoplasm.  Their  rela- 
tive proportions  vary  greatly.  The  last  tends 
to  be  deeper  than  the  first  two,  which  are  prob- 
ably both  leucocytes.  The  regeneration  of  the 
fibrous  tissue  is  apparently  performed  entirely 
by  the  third  type,  which  is  indubitably  a  con- 
nective-tissue cell.  It  assumes  many  different 
shapes,  such  as  spindle,  star-shaped,  irregular, 
etc.  It  is  often  called  an  "  epitheloid  cell."  It 
is  seen  to  secrete  fibres  either  at  its  side  or  end. 
Large  cells  with  many  nuclei  (giant  cells)  some- 
times appear  in  granulation  tissue.  They  are 
epitheloid  cells  which  have  become  altered  by  some 
special  character  possessed  by  the  noxa,  e.g.  the 
tubercle  bacillus,  which  can  inhibit  the  division 
of  the  protoplasm,  but  not  that  of  the  nucleus. 
Similar  cells  are  often  seen  around  foreign  bodies 
such  as  silk  ligatures.  The  new  blood-vessels  of 
granulation  tissue  always  arise  as  buds  from  the 
pre-existing  capillaries  of  the  inflamed  area. 
They  are  at  first  solid  (usually)  outgrowths 
which  come  to  bend  round  and  join  other  similar 
outgrowths  or  pre-existing  capillaries.  They 
become  vacuolated  and  hollow,  and  nuclei  appear 
in  their  walls,  which  later  become  segmented 
into  endothelial  plates  like  normal  capillaries. 
The  blood  soon  makes  its  way  through  these 
new  vessels  from  the  mother  capillaries.  The 
gap  of  the  ulcer  will  thus  in  time  become  filled 
up  by  this  newly-formed  vascular  fibrous  tissue, 
and  its  surface  at  the  same  time  gradually 
covered  by  epithelium.  The  time  which  this 
takes  will  vary  greatly  according  to  circum- 
stances. The  most  important  of  all  the  dis- 
turbing factors  is  the  presence  or  continuance 
of  infection.  The  amount  of  inflammatory 
exudate  may  be  taken  as  a  good  practical  guide 
to  the  probable  duration  of  the  inflammation, 
especially  of  its  later  formative  phases.  The 
exudate,  wherever  it  is  not  absorbed  by  the 
lymph  or  blood,  must  be  replaced  by  granula- 
tion tissue,  a  much  slower  process.  Extensive 
exudates  are  followed  by  prolonged  granulation 
tiss.ue  formation,  which  may  lead  to  extensive 
fibrous  thickenings  and  adhesions.  These  con- 
ditions hold  good  for  deep  {e.g.  in  muscles,  bones, 
brain)  as  well  as  for  superficial  inflammations. 


Considerable  transformation  may  afterwards  take 
place  in  the  newly-formed  tissues  The  capil- 
laries may  largely  disappear,  and  the  fibrous 
tissues  increase  in  number  and  density.  Elastic 
fibres  may  appear  and  the  connective -tissue 
cells  greatly  diminish  in  numbers.  The  ulti- 
mate cicatricial  tissue  is  thus  often  denser,  less 
elastic,  less  vascular,  and  more  vulnerable  than 
the  original  tissue  which  it  has  replaced.  This 
ultimate  development  is  often  slow,  and  may 
not  be  reached  for  months. 

The  fixed  tissue  cells  of  an  inflamed  area 
usually  exhibit  other  changes  not  referred  to 
above.  They  may  be  seen  at  almost  any  stage 
of  inflammation  to  have  engulfed  leucocytes, 
bacteria,  pigment  particles,  remains  of  red  blood 
cells,  necrotic  tissues,  etc.  They  may  do  so 
while  still  in  situ  or  after  becoming  free.  They 
may  show  a  considerable  range  of  movement. 
It  is  probable  that  they  possess  and  exert  a 
certain  degree  of  selection,  for  they  may  be 
brought  in  contact  with  bacteria  without  at  first 
ingesting  them,  though  they  may  do  so  later. 
This  has  been  explained  by  the  suggestion  that 
the  bacteria  first  exert  a  negative  and  later  a 
positive  chemotaxis,  particularly  when  inert  or 
degenerated.  The  phenomenon  of  phagocytosis 
is  thus  exhibited  both  by  leucocytes  (micro- 
phages)  and  by  fixed  tissue  cells  (macrophages), 
and  if  it  be  of  a  nutritive  value  in  the  former, 
it  is  probably  so  also  in  the  latter. 

It  is  obvious  that  all  the  changes  which  the 
fixed  tissue  cells  undergo  in  inflammation  cannot 
subserve  a  useful  purpose,  though  some  of  them 
do.  The  earlier  degenerative  changes  cannot  be 
beneficial,  but  many  of  the  later  regenerative 
processes  may  be.  The  latter  are,  however,  not 
always  present,  or  they  may  be  so  slight  as  to 
have  no  practical  influence.  Again,  they  may 
be  excessive  and  altogether  beyond  the  require- 
ments of  the  tissue,  and  in  such  cases  they  may 
do  obvious  harm.  It  is  not  the  necessities  of 
the  tissues  which  call  them  forth,  but  the  nature 
and  the  intensity  of  the  noxa  reacting  through 
the  vital  qualities  of  the  tissues  themselves. 
They  are  also  influenced  by  the  nature  and  con- 
ditions of  the  structures  affected. 

Nomenclature  used  in  Inflammation.  — 
(i.)  Terms  signifying  Inflammation. — It  is  cus- 
tomary to  refer  to  inflammation  of  an  organ 
under  a  term  made  up  of  the  Greek  (usually) 
name  for  the  organ  with  the  termination  -itis 
appended.  Hence  we  say  peritonitis,  pleuritis, 
endocarditis,  pericarditis,  meningitis,  bronchitis, 
etc.  The  prefixes  peri  and  para  attached  to 
these  terms  indicate  that  the  serous  covering  or 
tissues  around  the  organ  are  inflamed,  as  peri- 
hepatitis, perisplenitis,  parametritis,  etc. 

(ii.)  Duration  o  f  Inflammation. — The  course 
of  an  inflammation  is  sometimes  short,  some- 
times prolonged,  hence  we  call  it  acute,  sub- 
acute, or  chronic. 

(iii.)  Kinds  of  Inflammation. — The  factors 
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which  modify  iiiHammation  are  so  many  and 
their  interaction  so  complex,  that  a  satisfactory 
classification  cannot  be  given.  Various  group- 
ings are,  however,  in  use,  such  as  those  depend- 
ing on  the  site,  the  quantity  and  quality  of  the 
exudate,  and  the  reaction  of  the  tissues  them- 
selves. 

1.  The  Site. — Those  affecting  the  surface  of 
an  organ  or  tissue,  e.g.  the  skin  and  mucous 
membranes,  may  be  distinguished  as  supei'ficial, 
while  those  affecting  deep  tissues,  e.g.  the  in- 
terior of  the  brain,  bones,  etc.,  are  called  deep- 
seated.  Inflamed  tissues  near  a  free  surface, 
e.g.  skin  or  mucous  membrane,  generally  show 
the  degenerative  changes  chiefly  in  the  super- 
ficial cell  layers,  and  also  an  abundant  serous 
exudation  (relatively  more  than  into  an  abscess) 
which  comes  to  the  surface  and  escapes.  It  is 
mixed  with  cells  (epithelial  and  leucocytes).  In 
glandular  organs  the  inflammation  may  affect 
the  secreting  structures,  when  it  is  called  par- 
enchymatous, or  the  supporting  connective 
tissues,  when  it  is  called  interstitial.  Inflam- 
mations limited  entirely  to  one  or  other  of  these 
structures  are  uncommon,  but  combinations 
occur  frequently.  Inflammations  of  muscular 
tissue  and  of  the  nervous  system  are  similarly 
distinguished  as  parenchymatous  and  interstitial. 

2.  The  Qualities  of  the  Exudate. — (a)  The  in- 
flammation is  called  serous  when  the  exudate  is 
a  clear  or  slightly  morbid  fluid.  It  is  most 
often  seen  in  comparatively  slight  inflammations. 
(6)  It  is  called  purulent  when  the  exudate  is 
turbid  or  whitish  by  the  plentiful  admixture  of 
leucocytes.  When  it  occurs  naturally  in  the 
human  subject  it  may  always  be  looked  upon 
as  caused  by  bacteria,  though  artificially,  other 
agents  such  as  turpentine,  petroleum,  and 
croton  oil  may  produce  it.  Suppurations  caused 
by  chemicals  are  not  so  grave  as  those  caused 
by  bacteria,  as  they  heal  more  rapidly  and  do 
not  prodvice  blood  poisonings  or  metastases, 
(c)  It  is  called  fibrinous  when  the  exudate  under- 
goes a  deposition  of  fibrin,  either  as  a  network, 
or  homogenous,  or  flaky,  or  irregular,  or  granu- 
lar masses,  or  as  stratified  layers.  In  the  lungs 
it  often  forms  a  network,  filling  the  alveoli,  and 
is  often  spoken  of  as  a  croupous  inflammation, 
a  term  which  was  originally  applied  only  to  the 
fil)rinous  deposit,  or  false,  or  croupous  membrane, 
which  forms  upon  the  pharynx  and  larynx  in 
certain  severe  inflammations,  particularly  in 
diphtheria.  The  term  croupous  was  first  of  all 
used  to  describe  the  peculiar  crowing  noise  of 
croup,  and  thence  it  came  to  be  used  to  describe 
the  false  membrane  which  caused  it.  Its  exten- 
sion to  other  fibrinous  inflaunnations,  as  in  the 
lung,  has  nothing  to  support  it,  and  should  be 
discontinued.  In  deep-seated  inflammations 
threads  of  fibrin  may  be  occasionally  seen,  but 
its  formation  is  always  slight.  Large  deposits 
of  filirin  are  characteristic  of  severe  inflamma- 
tions of  serous  surfaces,  such  as  the  pleura  or 


pericardium.  ((/)  It  is  called  htemorrhagic 
when  the  exudate  is  mixed  with  blood,  either 
from  a  plentiful  diapedesis  or  from  an  actual 
rupture  of  blood-vessels.  It  sometimes  indicates 
a  grave  form  of  inflammation,  while  at  other 
times  it  points  to  some  peculiarity  of  the  irritant 
or  of  the  tissues  involved. 

3.  The  Reaction  of  the  Tissues. — The  degener- 
ative, liquefactive,  and  necrotic,  etc.,  changes 
which  the  tissues  show,  and  which  are  so  largely 
dependent  upon  the  nature  and  degree  of  inten- 
sity of  the  noxa,  may  also  be  used  to  describe 
special  forms  of  inflammation. 

This  article  does  not  attempt  to  give  more 
than  an  explanation  of  what  is  meant  when  the 
term  inflammation  is  used,  or  more  than  a  short 
account  of  the  various  processes  involved  in  its 
establishment,  so  as  to  furnish  the  busy  student 
and  practitioner  with  a  workable  and  practical 
view  of  the  subject,  unburdened  with  a  discus- 
sion of  the  many  problems  of  a  more  strictly 
scientific  interest  with  which  its  every  aspect 
fairly  bristles. 

Inflation  of  Lungs.— ^'ee  Asphyxia 
{Artificial  Respiration). 

Inflation  of  Tympanum. —  -See 

Ear,  Examination  of  (inflation  through  Eus- 
tachian Tube). 
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^ee  also  Angina  Pectoris  {Etiology,  Influenza); 
Brain,  Inflammations  {Acute  Encephalitis,  Eti- 
ology) ;  Bronchi,  Bronchitis  {Acute  Bronchitis, 
Etiology) ;  Dengue  {Diagnosis) ;  Epidemiology 
{Seasonal  Fluctuations) ;  Expectoration  {Influ- 
enza Bacillus) ;  Insanity,  Etiology  of  {Microhic 
Toxic  Action)  ;  Insanity,  Nature  and  Symp- 
toms {Index  of  Etiological  Varieties)  ;  Leuco- 
cytosis  {Leucopenia  in  Influenza) ;  Lung,  Tuber- 
culosis OF  {Predisposing  Factors,  Influenza) ; 
Malaria  {Diagnosis) ;  Meninges  of  the  Cere- 
brum {Acute  Simple  Meningitis,  Etiology)  ; 
Nerves,  Multiple  Peripheral  Neuritis  {Gene- 
ral Etiology) ;  Nose,  Examination  of  {Char- 
acter of  Secretion,  Bacteria  in  Influenza  Rhinitis) ; 
Nose,  Post-Nasal  Adenoid  Growths  {Etiology) ; 
Nose,  Post-Nasal  Adenoid  Growths  {Operation 
for,  Sequelae) ;  NosE,  Accessory  Sinuses,  In- 
flammation OF  {Etiology)  ;  Ophthalmoplegia 
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{Etiology) ;  Pleura,  Diseases  of  {Acute  Pleu- 
risy, Etiology)  ;  Pneumonia,  Bacteriology  of 
{Introductory) ;  Pneumonia,  Clinical  {Etiology, 
Influenza) ;  Post  -  mortem  Methods  {Bacterio- 
logical Investign.tions,  Influenza)  ;  PuERPERlUM, 
Pathology  {Fever,  Diagnosis) ;  Uelapsing  Fever 
{Diagnosis) ;  Thyroid  Gland,  Medical  {Acute 
Thyroiditis,  Causation) ;  Typhoid  Fever  {Dia- 
gnosis) ;  Typhus  Fever  {Diagnosis). 

Definition 

Influenza  is  an  acute,  specific,  infective  febrile 
affection,  characterised  by  its  remarkably  sud- 
den onset,  after  an  incubation  of  about  two  or 
three  days,  the  many  symptomatic  phases  it 
presents,  the  singular  predisposition  to  other 
secondary  infections  which  it  induces,  its  disas- 
trous effect  upon  the  heart,  and  the  protracted 
convalescence  which  follows  in  its  wake.  In 
itself  by  no  means  a  mortal  disease,  influenza 
exercises  a  far-reaching  and  malignant  effect 
upon  the  death-rate,  which  surges  far  above  the 
average  during  the  few  days  or  weeks  of  its 
epidemic  or  pandemic  prevalence.  Catarrhal 
symptoms,  although  often  present,  are  not  an 
essential  feature  of  the  disease.  The  victims  of 
influenza  are  adults,  who  perish  from  pneumonia 
or  bronchitis ;  and  the  aged,  who  sink  from 
heart  exhaustion.  Children,  while  prone  to  the 
disease,  enjoy  a  comparative  immunity  from  its 
complications  and  dangers ;  in  them  a  sharp 
febrile  movement,  with  or  without  an  evanescent 
rash  of  an  erythematous  nature,  constitutes  the 
main  feature  of  the  attack.  Unlike  the  poison 
of  typhus,  the  virus  of  influenza  is  not  rendered 
inert  by  oxidation  from  contact  with  atmospheric 
air,  but  rather  the  contrary. 

Bacteriology 

The  specific  micro-organism  of  influenza  was 
identified  by  Pfeiffer  of  Berlin,  and  independently 
by  Canon  of  the  same  city  in  1892.  It  is  a  very 
small  aerobic,  non-motile  bacillus,  which  does 
not  grow  at  temperatures  below  28°  C.  (82 "4°  F.). 
Spore  formation  has  not  been  observed.  Its 
diameter  is  0'2/a  to  Q'Zfj.,  and  it  is  only  about 
0'5/i.  in  length.  It  occurs  singly  or  united  in 
chains  of  two,  three,  or  four  elements.  It  is 
({uickly  destroyed  by  desiccation.  The  thermal 
death-point  is  60°  C.  (140°  F.)  with  five  minutes' 
exposure.  This  bacillus  was  discovered  by 
Pfeiffer  in  the  grey  mucus  of  the  bronchial 
mucous  membrane  and  in  the  purulent  bronchial 
secretion  ;  by  Canon  in  the  blood  of  patients 
suffering  from  epidemic  influenza  in  1892. 
Canon's  observations  as  to  the  presence  of  the 
influenza  bacillus  in  the  blood  lack  confirmation. 
The  deep  staining  of  the  ends  of  the  bacillus 
with  dilute  carbol-fuchsin  (Ziehl)  solution  or 
methylene  blue  (Loffler)  solution,  with  heat, 
causes  it  to  resemble  a  diplococcus  (Sternberg). 
Pfeiffer's  bacillus  is  present  not  only  in  the  nasal 
and  bronchial  secretions,  but  also  in  the  siib- 


stance  of  the  lung,  where  it  may  set  up  pneu- 
monia in  both  adults  and  children.  It  may  be 
localised  in  the  spleen,  pericardimn,  endo- 
cardium, middle  ear,  central  nervous  system, 
and  pleura.  In  severe  cases  the  bacillus  is  also 
found  in  the  peri-bronchial  and  sub -pleural 
lymphatics  (Goodhart). 

Historical 

It  would  be  foreign  to  the  object  of  this 
article  to  enter  at  any  length  into  the  history 
or  bibliography  of  influenza.  When  preparing 
his  classical  memoir  on  the  Mortality  of  Ireland, 
published  in  the  Census  of  1841,  the  late  Sir 
William  Wilde,  M.D.,  learned  many  curious 
facts  connected  with  this  disease  and  its  epidemic 
outbreaks  in  early  times  in  Ireland.  It  is 
described  in  a  medical  manuscript  of  the  fifteenth 
century  under  the  names  of  Fuachd  {i.e.  cold  or 
chilliness)  and  Slaodan  {i.e.  a  cough  or  cold), 
and  is  mentioned  in  the  Annals  of  the  Four 
Masters  as  epidemic  in  Ireland  in  the  fourteenth 
century.  A  disease,  the  symptoms  of  which 
answer  to  those  of  influenza,  is  also  alluded  to 
in  certain  early  Gaelic  manuscripts  under  the 
term  Creathan  {i.e.  a  shaking  or  trembling). 

Finkler  points  out  that  the  year  1510  is  of 
especial  importance  in  the  history  of  influenza, 
as  we  here  meet  with  the  pestilence  for  the  first 
time  as  a  pandemic  disease.  It  overran  all 
Europe.  Its  historian,  Dr.  Thomas  Short,  thus 
describes  the  outbreak  : — "  The  disease  called 
Coccoluche,  or  Coccolucio  (because  the  sick  wore 
a  cap  or  covering  close  all  over  their  heads), 
came  from  the  island  Melite  in  Africa,  into 
Sicily ;  so  into  Spain  and  Italy,  from  that  over 
the  Alps  into  Portugal,  Hungary,  and  a  great 
part  of  Germany,  even  to  the  Baltic  Sea ;  every 
month  shifting  its  situation  with  the  wind  from 
East  to  West,  so  into  France,  Britain,  etc., 
Valeriola,  Pechlin,  etc.  It  attacked  at  once, 
and  raged  all  over  Europe,  not  missing  a  family 
and  scarce  a  person.  A  grievous  pain  of  the 
head,  heaviness,  difficulty  of  breathing,  hoarse- 
ness, loss  of  strength  and  appetite,  restlessness, 
watchings,  from  a  terrible  tearing  cough.  Pre- 
sently succeeded  a  chillness,  and  so  a  violent 
cough,  that  many  were  in  danger  of  suffocation. 
The  first  days  it  was  without  spitting ;  but 
about  the  seventh  or  eighth  day  much  viscid 
phlegm  was  spit  up.  Others  (though  fewer) 
spit  only  water  and  froth.  When  they  began 
to  spit,  cough  and  shortness  of  breath  were 
easier.  None  died  except  some  children.  In 
some,  it  went  off  with  a  looseness  ;  in  others,  by 
sweating.  Bleeding  and  purging  did  hurt.  .  .  . 
Where  blood  was  let,  the  disease  proved  malig- 
nant and  pestilential,  being  attended  with  a 
violent,  cruel,  and  unheard-of  malignity,  and 
made  bad  work." 

The  reader  will  admit  that  the  foregoing  de- 
scription is  a  faithful  portraiture  of  the  influenza 
of  our  own  day. 
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From  time  to  time  during  the  succeeding 
centuries  epidemics  of   the  disease  occurred. 
An  outbreak  in  the  spring  of  1743  was  well 
described  by  J.  Huxham,  who  adopted  the  name 
"influenza"  for  the  complaint  in  the  sentence 
— "  This  fever  seemed  to  have  been  exactly 
the  same  with  that  which,  in  the  spring,  was 
rife  all  over  Europe,  termed  the  '  influenza.'  " 
It  is  noteworthy  that  the  French  name  for  the 
malady,  "  la  grippe,"  came  into  use  also  in  con- 
nection with  the  outbreak  of  1743.  Biermer 
writes  :  "  In  France  the  '  influenza '  has  gener- 
ally been  called  la  grippe  since  the  epidemic  of 
1743.     This  designation  is  probably  derived 
from  agripper  (to  attack),  and  not  likely  from 
the  Polish  word  chrypka  {raucedo),  as  T.  Frank 
believes."   In  September  1758  influenza  became 
epidemic  in  Edinburgh  and  in  Scotland  at  large. 
Dr.  Robert  White,  F.R.S.,  Professor  of  Medicine 
in  the  University  of  Edinburgh,  the  historian  of 
this  outbreak,  observes  that  early  in  September, 
before  the  influenza  appeared,  a  disease  existed 
among  horses  in  Perthshire — "  the  horses  were 
observed  to  be  more  than  usually  affected  with 
a  cold  and  a  cough."    This  is  the  first  mention 
of  the  coincidence  of  an  epizootic  with  influenza. 
In  1775  again  Dr.  Thomas  Glass  of  Exeter  notes 
that  in  his  part  of  the  country,  in  September, 
"  many  horses  and  dogs  were  severely  afflicted 
Avith  colds  and  coughs."    Dr.  Fothergill,  in  his 
Sketch  of  the  Epidemic  Disease  which  appeared 
in  London  towards  the  end  of  the  year  1775, 
says  that  "  during  this  time  horses  and  dogs 
were  much  affected — those  especially  that  were 
well  kept.    The  horses  had  severe  coughs,  were 
hot,  forbore  eating,  and  were  long  in  recovering. 
Not  many  of  them  died  that  I  heard  of,  but 
several  dogs." 

Coming  down  to  our  own  time,  the  occurrence 
of  the  so-called  "  pink-eye "  among  horses  has 
been  frequently  observed  since  the  great  pan- 
demic outburst  of  influenza  in  the  autumn  and 
winter  of  1889.  In  his  work  on  Horses  and 
Stables,  Liexit.  -  General  Sir  F.  Fitzwygram, 
Bart.,  says  :  "  The  term  '  pink  eye '  has  of  late 
years  been  applied  to  a  particular  form  of 
influenza  manifested  by  symptoms  of  a  pecu- 
liarly marked  nature,  notably  that  of  a  re- 
markably clear  pink  coloured  condition  of 
the  conjunctival  mernbi-ane  accompanied  by  a 
swollen  or  oedematous  state  of  the  conjunctivae." 
He  adds  that  "  pink  eye "  is  now  generally 
recognised  as  being  merely  a  modification  of 
the  catarrhal  form  of  influenza.  It  may  be 
remarked  that  in  "  pink  eye  "  there  is  a  notice- 
able tendency  towards  the  formation  of  fibrinous 
clots  or  thrombi  in  the  cavities  of  the  heart  and 
in  the  larger  arteries,  especially  in  the  pul- 
monary system  —  a  condition  which  not  infre- 
quently leads  to  unexpected  and  even  sudden 
death. 

In  his  Report  to  the  Local  Government  Board 
(England)  on  the  great  epidemic  of  1889-90, 


Dr.  H.  F.  Parsons  points  out  that,  prior  to  the 
outbreak  of  influenza  in  London  and  some  other 
parts  of  England,  and  also  in  some  continental 
countries,  a  disease  termed  "  influenza "  pre- 
vailed among  horses.  In  certain  large  stables 
in  London  numerous  horses  were  affected  by 
this  epizootic  in  October  1889,  some  six  weeks 
before  the  hiunan  epidemic  made  its  appearance. 
Dr.  E.  Symes  Thompson,  the  author  of  Influenza^ 
or  Epidemic  Catarrhal  Fever,  says  that  he  was 
so  strongly  impressed  with  the  intimate  connec- 
tion between  "pink  eye"  in  horses  and  human 
influenza,  that  in  the  early  part  of  December 
1889  he  wrote  to  the  British  Medical  Journal, 
calling  attention  to  the  prevalence  of  an  equine 
epizootic,  and  suggesting  that  it  would  not  im- 
probably prove  the  forerunner  of  an  outbreak 
in  man.  These  facts  appear  to  establish  a 
relationship  between  human  and  equine  in- 
fluenza, but  a  closer  examination  throws  con- 
siderable doubt  on  such  a  relationship.  In  the 
first  place,  human  influenza  is  reproduced  in 
animals  by  inoculation  only  with  difficulty  and 
most  inconstantly.  Bollinger  of  Munich  also 
believes  that  equine  influenza  and  human  in- 
fluenza are  essentially  distinct  diseases,  because 
in  the  great  horse  epizootic  resembling  influenza 
which  overran  North  America  in  1872-73,  there 
was  no  corresponding  epidemic  among  human 
beings.  Again,  in  the  outbreak  of  1889-1890, 
persons  having  to  do  with  horses  were  not 
observed  to  be  specially  or  earliest  affected, 
while  influenza  prevailed  epidemically  at  certain 
places,  such  as  Newmarket,  where  no  similar 
disease  among  hoi'ses  was  affirmed.  Lastly, 
the  bacteriology  of  the  two  diseases  differs. 
Pfeiffer's  bacillvis  is  wanting  in  horse  influenza, 
while  Schutz,  in  1888,  cultivated  a  streptococciis 
from  the  lymphatic  glands  of  horses  suffering 
from  "  epizootic  influenza,"  known  in  Germany 
as  Druse  des  Pferdes,  which  he  believes  to  l)e 
the  specific  infectious  agent  in  this  disease,  and 
to  which  the  name  of  Streptococcus  coryzce  con- 
tagiosce.  equorum  has  been  given. 

After  the  epidemic  of  1758  the  chief  out- 
breaks of  influenza  in  the  eighteenth  century 
were  in  America  in  1761,  Europe  in  1762,  Asia 
and  Europe  in  1781-82 — "one  of  tlie  most 
widespread  pandemics  of  this  disease  that  have 
ever  occurred,"  according  to  Finkler ;  Europe 
in  1788-89,  and  America  in  1789. 

As  pandemics  of  influenza  in  the  nineteenth 
century,  Finkler  quotes  the  outbreaks  of  1802- 
1803,  1830-33,  1836-37,  and  1847-48,  as  being 
generally  recognised.  Hirsch  adds  to  this  list 
the  epidemics  of  1850-51,  1855,  1857-58,  and 
1874-75.  Lastly,  comes  the  great  pandemic  of 
1 889-90,  with  its  repeated  "  flarings "  during 
the  succeeding  decade — flarings  which  have  not 
yet  ceased  to  appear. 

The  history  of  this  notable  outbreak  begins 
in  May  1889,  when  influenza  appeared  in  Bok- 
hara, in  Central  Asia,  thence  travelling  nortli- 


INFLUENZA 


425 


eastwards  to  Tomsk  in  Siberia,  north-westwards 
to  St.  Petersburg,  and  westwards  to  the  Caucasus 
and  Southern  Russia.  In  the  last  quarter  of  the 
year  named  the  epidemic  spread  rapidly  from 
Eastern  Europe  to  the  central  and  western 
countries.  Early  in  1890  it  extended  to 
America,  Africa,  and  Australasia,  "so  that," 
says  Finkler,  "  we  may  truthfully  designate  its 
appearance  in  1889-90  as  pandemic."  "The 
high  flood  of  the  pandemic,"  observes  the  same 
writer,  "  flowed  over  the  whole  globe  in  the 
space  of  a  few  months." 

As  it  travelled  westward  the  disease  was 
known  by  some  name  connecting  it  with  the 
country  whence  it  spread.  Thus,  in  Siberia  it 
was  the  "Chinese  distemper";  in  Russia,  it 
became  "  Siberian  fever " ;  in  Western  Europe 
it  was  the  "  Russian  influenza." 

Etiology 

A  theory  was  propounded  in  1890  by  the 
Hon.  RoUo  Russell  that  the  pandemic  of  1889- 
90  might  possibly  be  traced  to  the  diifusion  of 
a,tmospheric  dust  in  the  wake  of  a  great  flood 
which  had  occurred  early  in  1888,  in  that  part 
■of  China  through  which  the  Hoang  Ho,  or 
Yellow  River,  flows.  This  theory  is  everywhere 
discredited,  although  Dr.  E.  Symes  Thompson  in 
1890  threw  out  the  suggestion  that  dust  in  the 
air,  whether  Chinese  dust  or  meteoric  dust, 
might  supply  the  "  raft "  for  the  aerial  con- 
veyance of  the  microbe  of  influenza.  The 
presence  and  diffusion  of  dust  in  the  air, 
according  to  Thompson,  might  be  the  condi- 
tion which  determined  the  prevalence  of  the 
•disease,  and  might  be  adequate  to  convert  a 
local  epidemic  into  a  universally  distributed 
■or  pandemic  wave.  In  the  British  Medical 
Journal  of  May  9,  1891,  the  present  writer 
offered  a  meteorological  explanation  of  the 
transference  of  influenza  from  point  to  point 
■on  the  earth's  surface. 

Influenza  had  been  raging  in  North  China 
since  the  beginning  of  the  winter  of  1890-91.  It 
appeared  in  several  towns  in  the  United  States 
of  America  early  in  March  1891,  and  spread  east- 
wards from  Chicago,  Pittsburg,  Cleveland,  and 
several  other  places  in  Ohio  and  in  Iowa,  finally 
invading  New  York  and  other  cities  near  the 
•eastern  sea-board.  About  the  second  week  in 
April  an  outbreak  occurred  in  Norway,  891  cases 
being  reported  in  one  week  in  Christiania,  and 
also  in  Sweden,  notably  in  Goteborg.  Almost 
■simultaneously  a  severe  outbreak  took  place  in 
'  Yoi'kshire  and  Lincolnshire,  extending  thence 
southwards  and  westwards  to  the  Midlands  and 
the  south-eastern  counties  of  England. 

The  presumption  is  that  the  influenza  microbes 
were  wafted  from  China  across  the  Pacific  to 
North  America  by  the  air-currents  connected 
with  a  winter  barometric  depression  lying  over 
the  North  Pacific.  Subsequently  the  germs 
would  be  distributed  along  the  eastern  sea- 


board of  the  North  American  continent  by  the 
north-westerly  winds  of  the  American  winter 
anticyclone  or  area  of  high  atmospheric  pres- 
sure, which  results  from  the  y»iling  up  of  masses 
of  cold,  dense  air  over  the  land  in  winter. 

Proceeding  on  the  lines  of  the  same  hypothesis, 
the  agency  by  which  the  influenza  outbreak  in 
North- Western  Europe  was  produced  was  a  spring 
anticyclone  over  Scandinavia  and  that  part  of 
the  North  Atlantic  to  which  the  name  of  the 
"  Norwegian  Sea  "  has  been  given.  Reference 
to  the  weather  charts  published  in  the  Daily 
Weather  Report  of  the  Meteorological  Office, 
London,  will  show  that  almost  vminterruptedly 
from  tlie  1st  to  the  25th  of  April  1891  an 
anticyclone  hung  over  either  Scandinavia  or  the 
Norwegian  Sea,  or  over  both  these  districts. 
Under  such  circumstances,  easterly  and  north- 
easterly winds  —  descending  from  the  higher 
strata  of  the  air,  and  hence  so  keen  and  dry  as 
these  winds  are  known  to  be — played  upon  the 
very  districts  in  Sweden  and  Norway,  and  Eng- 
land, which  were  simultaneously  affected  with 
epidemic  influenza. 

In  his  Report  to  the  Local  Government  Board 
for  England  and  Wales  on  the  Epidemic  In- 
fluenza of  1889-90,  Dr.  H.  Franklin  Parsons 
observes  that  the  progress  of  the  epidemic  in  a 
direction  from  east  to  west,  i.e.  in  a  direction 
contrary  to  the  winds  prevailing  at  the  surface 
of  the  ground,  is  at  first  sight  opposed  to  the 
hypothesis  of  an  infective  material  being  carried 
by  the  air.  Dr.  Alexander  Buchan,  LL.D., 
Fellow  of  the  Scottish  Meteorological  Society, 
explains  this  progress  by  supposing  the  material 
to  be  caught  up  by  the  ascending  currents  into 
the  upper  regions  of  the  air,  where  curi'ents 
prevail  in  different  directions  from  those  at  the 
surface  of  the  earth,  and  brought  down  again  in 
other  places  where  descending  or  anticyclonic 
currents  exist.  The  late  Rev.  Clement  Ley, 
Inspector  of  the  Meteorological  Office,  London, 
however,  informed  Dr.  Parsons  that  the  atmo- 
spheric conditions  prevailing  during  winter  over 
the  central  and  northern  regions  of  the  con- 
tinents of  Asia  and  Europe  are  such  that  upward 
currents  cannot  occur  there  at  that  season — the 
cold  which  prevails  over  the  great  continental 
tract  in  question  renders  it  throughout  the 
winter  an  area  of  high  barometric  pressure  and 
descending  air  -  currents.  This  reclamation, 
nevertheless,  does  not  affect  the  hypothesis 
given  above  as  to  the  aerial  transference  in 
the  winter  of  1890-91  of  influenza  germs  from 
China  to  North  America,  and  thence  to  Scan- 
dinavia and  the  British  Isles. 

The  mode  of  spreading  and  the  prevalence  of 
influenza  are  apparently  quite  independent  of 
season,  and  weather,  and  climate  —  a  cir- 
cumstance which  distinguishes  influenza  from 
epidemic  bronchial  catarrh.  Petrus  Salius 
Diversus  wrote  —  "Et  tempore  frigidiori  et 
calidiori,  et  flante  tam  Austro  quam  Borea  et 
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pluvioso  et  sereiio  coelo,  peragravit  hasce  omnes 
Europfe  regiones,  et  omnia  loca  indiscriminatim." 

Nor  do  overcrowding,  want  of  ventilation, 
and  other  sanitary  shortcomings  seem  to  favour 
the  spread  of  this  disease.  In  the  epidemic  of 
1889-90,  as  observed  in  Dublin,  influenza  spread 
as  early  and  as  quickly  through  the  suburbs  as 
it  did  through  the  crowded  streets  and  alleys  of 
the  city.  This  is  in  marked  contrast  to  the 
behaviour  of  such  infective  diseases  as  typhus, 
small-pox,  scarlatina,  and  measles. 

Several  writers  advance  the  view  that 
influenza  is  not  so  much  a  miasmatic  as  a 
miasmatic  -  contagious  disease.  Thus,  Dr.  P. 
Duflocq,  chef  de  clinique  in  the  Faculty  of 
Medicine  in  Paris,  concludes  an  elaborate 
article  on  the  clinical  varieties  of  influenza 
observed  in  that  city  in  December  1889  and 
January  1890,  with  these  words: — "La  grippe 
semble  done  etre  une  maladie  a  la  fois  epi- 
demique  et  contagieuse,  et  la  periode  d'incuba- 
tiou  serait  de  deux  jours."  According  to  this 
view  the  influenza  germs  produce  their  toxic 
effect  chiefly  by  direct  transmission,  but  also 
through  the  air  outside  of  the  human  body. 

A  third  school  regards  the  disease  as  essen- 
tially and  exclusively  contagious,  that  is,  trans- 
missible from  the  sick  to  the  healthy  just  as 
typhus,  or  scarlatina,  or  measles,  or  small-pox 
is.  According  to  this  doctrine  influenza  spreads 
from  person  to  person  directly  or  indirectly. 
The  most  usual  mode  of  infection  is  by  direct 
contact  with  those  ill  of  influenza.  Bvit  there  is 
some  evidence  to  show  that  healthy  persons  who 
have  been  in  attendance  on  influenza  patients 
may  carry  the  infection  to  others  while  remain- 
ing well  themselves.  And,  again,  instances  are 
recorded  in  which  the  disease  has  been  spread 
through  the  agency  of  inanimate  objects  such 
as  baggage,  furniture,  and  even  food  -  stuffs. 
Biiumler,  for  example,  says  that  the  first  case 
of  influenza  in  Basle  occurred  in  a  person  who 
had  been  engaged  in  unpacking  a  bale  of  mer- 
chandise, which  had  recently  arrived  from  the 
gi'eatly  infected  Magazine  du  Loiivre  in  Paris. 
Finkler,  who  quotes  this  observation,  also 
narrates  the  following  incident : — "  An  officer 
of  the  ship  La  Bretagne,  which  was  anchored 
in  December  1889  in  the  harbour  at  Brest, 
became  ill  at  his  home  in  Brest  on  11th  Decem- 
ber, three  days,  it  is  said,  after  the  arrival  of  a 
number  of  packages  from  Paris,  which  were  first 
unpacked  by  the  officer.  These  packages  then 
carried  the  disease  to  his  ship,  while  the  vessels 
Borda  and  Austerlitz,  which  were  anchored 
beside  this  vessel,  are  said  to  have  escaped  the 
infection." 

So  long  as  the  miasmatic  or  pandemic  view  of 
the  origin  of  influenza  was  entertained,  there 
was  no  need  to  seek  for  a  period  of  incuba- 
tion, the  virus  being  supposed  to  bo  already 
"  hatched  "  at  the  time  of  its  reception  into  the 
liuman  system— that  is,  at  the  time  of  infection. 


It  was  indeed  even  then  observed  that  in  most 
cases  there  was  an  appreciable  interval  between 
the  reception  of  the  poison  and  the  development 
of  the  symptoms,  the  most  common  duration  of 
this  interval  being  one  to  three  days.  We  now 
know  that  this  is  a  true  period  of  incubation. 
In  the  last  decade  a  vast  amount  of  evidence 
has  accumulated  as  to  the  communicability  of 
the  disease,  and  the  latent  or  incubative  period 
has  been  determined  at  two  days  on  the  average. 
Dr.  Dawson  Williams  considers  that  the  usual 
duration  of  this  period  is  probably  two  or  three 
days.  This  agrees  with  Dr.  Parsons'  estimate 
exactly.  Sometimes  the  symptoms  of  an  attack 
seem  to  develop  almost  simultaneously  with 
exposure  to  infection.  In  one  instance,  observed 
by  the  writer,  a  lady  visited  a  friend  ill  of 
influenza  at  2  p.m.  Three  hours  later  she  was 
attacked  with  symptoms  of  the  disease — chills, 
weakness,  coryza,  lacrymation,  stuffing  of  the 
nostrils,  loss  of  smell  and  of  taste.  Dr.  George 
Neale  of  Cadoxton,  Glamorgan,  in  his  own  case, 
had  a  rigor  an  hour  after  visiting  his  first 
influenza  patient.  On  the  other  hand,  the 
period  of  incubation  has  been  prolonged  to 
several  days,  although  a  duration  of  latency 
exceeding  seven  days  must  be  regarded  as  most 
exceptional. 

In  considering  the  effect  of  an  epidemic  of 
influenza  upon  the  public  health,  we  are,  unfor- 
tunately, at  a  serious  disadvantage  in  having  no 
system  of  registration  of  disease  in  the  United 
Kingdom.  Experience  of  recent  outbreaks, 
however,  shows  that,  with  the  coming  of  in- 
fluenza, the  whole  "  epidemic  constitution " — 
to  use  Thomas  Sydenham's  classic  phrase — 
changes  rapidly  for  the  worse.  The  power  of 
resisting  disease  is  lessened  among  a  people 
smitten  with  this  plague,  and  extreme  languor 
with  prostration  passes  over  the  population  like 
a  destructive  tidal  wave. 

The  writer's  observations  on  the  epidemic  of 
1889-90  in  Dublin  extended  over  a  period  of 
nearly  three  months,  from  early  in  December 
1889  up  to  the  end  of  February  1890.  The 
two  earliest  cases  which  came  under  his  notice 
dated  from  Thursday  and  Friday,  5th  and  6th 
December.  One  of  these  two  patients  consulted 
him  on  Monday,  9th  December,  having  been  ill 
from  Thursday  the  5th.  He  was  a  clergyman, 
aged  fifty -two,  in  whose  case  the  prominent 
symptoms  were  headache,  tender  eyes,  palpita- 
tion, insomnia,  and  loss  of  strength.  The  out- 
break was  at  its  height  in  the  first  half  of  the 
following  January.  Towards  the  close  of  that 
month  its  epidemic  prevalence  waned  quickly, 
but  in  the  middle  of  February  a  recrudescence 
occurred.  The  following  conclusions  are  justified 
by  the  facts  : — 

1.  The  epidemic  of  influenza  was  more  per- 
nicious to  the  population  of  Dublin  than  the 
extreme  cold  of  January  1881. 

2.  It  slew  its  victims,  not  so  much  directly, 
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as  by  means  of  complications  and  sequelae, 
affecting  the  breathing  organs  and  the  heart. 

3.  It  spared  the  lives  of  children  of  tender 
years,  but  killed  large  numbers  of  adults  and 
those  advanced  in  life. 

4.  Its  effect  upon  the  death-rate  was  sudden 
and  pronounced,  and  lasted  for  at  least  seven 
weeks,  or  throughout  the  month  of  January  and 
first  half  of  February. 

The  virus  or  contagium  of  influenza,  when 
once  introduced  into  the  body,  acts  primarily 
and  quickly  on  the  nervous  system,  producing 
the  phenomena  of  an  acute  pyrexia,  with  singu- 
larly rapid  pulse.  In  January  1890  a  boy  of 
seven  and  a  half  years  had  incessant  nausea  and 
vomiting  for  24  hours,  and  profuse  sweating, 
with  a  pulse  as  fast  as  in  scarlet  fever — 140 
per  minute.  He  was  one  of  a  family  of  five 
children,  all  of  whom  had  influenza  together, 
their  ages  ranging  from  thirteen  to  four  years. 
The  mildest  cases  were  those  of  the  eldest  and 
youngest.  There  was  a  bronchial  catarrh  in 
two  instances.  Very  young  children  seem  to 
enjoy  a  certain  immunity  from  the  disease,  or 
to  have  it  in  a  mild  form — an  ephemeral  fever, 
followed  by  profuse  sweating,  and  after  a  few 
days  a  tendency  to  slight  catarrh.  Hilton  Fagge 
says  that  influenza  "is  sometimes  dangerous  to 
very  young  children,"  but  he  adds  in  a  footnote 
that  "Sir  George  Baker  writes  of  the  epidemic  in 
1762,  Leviter plectebantur  infantes  et  liberahantur 
facillime."  This  is  altogether  the  writer's  experi- 
ence also.  In  1847  Dr.  Fleetwood  Churchill 
communicated  to  the  Dublin  Journal  of  Medical 
Science  observations  he  had  made  on  the  epidemic 
influenza  observed  in  January  and  February  of 
that  year  among  children  in  Dublin.  In  up- 
wards of  sixty  cases,  embracing  children  of  all 
ages,  from  two  months  old  to  twelve  or  fourteen 
years,  he  had  not  a  single  death ;  so  that  he 
was  led  to  conclude  that,  among  children, 
although  the  epidemic  was  very  general  and 
severe,  yet  the  danger  was  not  very  great  when 
the  disease  was  properly  handled.  This  "child- 
type"  of  influenza  presented  itself  to  the  writer's 
notice  in  1890  in  a  large  girls'  school,  of  which 
he  is  one  of  the  physicians. 

Clinical  Features 
Adults  in  most  instances  suffer  much  more 
severely  than  children  from  the  influenza  poison. 
In  them  the  attack  as  a  rule  comes  on  with 
lightning-like  speed.  A  person  apparently  in 
perfect  health  is  suddenly  overcome  by  a  feeling 
of  general  discomfort  and  profound  depression. 
He  feels  chilly,  or  is  shaken  with  a  rigor  worthy 
of  an  ague  fit.  His  head  aches.  There  are 
pains  in  his  eyeballs,  or  "behind  the  eyes,"  and 
the  eyeballs  are  exquisitely  tender  on  pressure. 
Soon  rheumatoid  pains  rack  his  body.  They 
are  particularly  severe  in  the  nape  of  the  neck, 
small  of  the  back,  in  the  knees,  and  along  the 
margins  of  the  ribs.    The  patient  is  often  sleep- 


less, sometimes  delirious.  He  may  temporarily 
suffer  loss  of  the  special  senses  of  smell,  taste, 
and  sometimes  hearing.  His  eyes  smart,  tears 
overflow,  he  shrinks  from  the  light  (photo- 
phobia). Occasionally  there  is  intense  earache 
(otalgia).  Strength  ebbs  away  far  more  quickly 
than  even  in  typhus,  so  that  after  a  few  hours 
he  must  take  to  his  bed.  Nor  do  the  digestive 
and  respiratory  systems  escape.  The  tongue 
becomes  thickly  coated  with  a  creamy  or 
blanket-like  fur.  There  is  a  bad  taste  in  the 
mouth,  the  breath  is  heavy  or  even  foetid. 
There  is  complete  loss  of  appetite,  amounting  to 
a  loathing  against  food.  Nausea  and  perhaps 
vomiting  add  to  the  sufferer's  distress.  The 
bowels  are  constipated,  but  occasionally  diarrhoea 
sets  in  as  in  an  attack  of  cholerine.  In  another 
group  of  cases  the  brunt  of  the  poison  appears 
to  fall  on  the  respiratory  tract.  Cough,  ex- 
pectoration, a  sense  of  oppression  on  the  chest, 
a  tightness  in  the  breathing  being  common 
symptoms.  In  a  word  influenza  seems  to  have 
the  property  of  picking  out  the  weak  point  in 
a  person's  constitution.  If  the  patient  is 
neurotic,  nervous  and  neuralgic  symptoms  are 
likely  to  develop.  Any  old  tendency  to  catarrh 
of  either  the  respiratory  or  the  digestive  mvicous 
membrane  is  at  once  intensified  in  the  presence 
or  in  the  wake  of  this  strange  malady.  At  the 
same  time  catarrhal  symptoms  may  be  badly 
marked  or  entirely  absent.  Dr.  Parsons,  in  his 
Report  on  Epidemic  Influenza  in  1889-90,  states 
that  the  comparative  absence  of  catarrh  led 
some  observers  to  doubt  whether  that  visitation 
had  been  one  of  true  influenza.  But  a  similar 
infrequency  of  catarrh  had  been  observed  on 
previous  occasions.  Dr.  Parsons  quotes  the 
following  authorities.  Sir  William  Gairdner, 
writing  of  an  outbreak  which  occurred  in  1862, 
says:  "But  although  catarrh  is  frequent  and 
may  be  severe,  the  disease  is  essentially  a  fever 
and  not  a  catarrh.  Na}',  the  catarrh  may  be 
absent  or  insignificant ;  not  unfrequently  it  is 
so."  Sir  Samuel  Wilks  also,  writing  of  the 
epidemic  of  1847,  says:  "Although  a  synonym 
for  influenza  is  'epidemic  catarrh,'  the  latter 
was  by  no  means  a  constant  symptom  ;  many 
of  the  worst  cases,  and  especially  the  fatal  ones, 
having  no  catarrhal  symptoms  whatever."  In 
a  report  on  the  epidemic  of  1782,  the  Royal 
College  of  Physicians  of  London  state  that 
"  the  symptom  which  universally  prevailed,  and 
which  appeared  to  be  almost  a  pathognomonic 
of  the  disease,  was  a  distressing  pain  and  sense 
of  constriction  in  the  forehead,  temples,  and 
sometimes  in  the  whole  face,  accompanied  with  a 
sense  of  soreness  about  the  cheek-bones  under  the 
muscles.  This,  now  and  then,  was  felt  previously 
to  the  catarrh,  and  not  unfrequently  was  followed 
by  very  little  or  no  catarrhoiis  affection." 

Type.s 

The  protean  forms  which  influenza  presents 


428 


INFLUENZA 


from  a  clinical  aspect  arise  from  the  peculiar 
aptitude  its  poison  has  for  fastemng  on  the 
points  of  least  resistance  in  the  constitution. 
Of  the  many  types  described,  perhaps  the  four 
following-  stand  out  most  prominently  : — 

1.  The  neurotic,  neuralgic,  or  rheumatic  type. 

2.  The  cardio-pulmonary  type. 

3.  The  gastric  or  gastro-intestinal  type. 

4.  The  febrile  type. 

It  is  proposed  to  give  a  brief  clinical  sketch 
of  four  cases,  each  illustrating  a  type  observed 
in  the  epidemic  of  1889-90  in  Dublin. 

I.  The  Neurotic  Type. — One  of  the  earliest 
cases  which  the  writer  saw  in  the  epidemic  of 
1889-90  was  that  of  a  lady,  who  was  seized  on 
the  evening  of  Friday,  December  20th,  1889, 
and  who  was  visited  next  morning  by  Dr.  James 
Craig,  one  of  the  physicians  to  the  Meath 
Hospital,  Dublin.  The  following  is  this  lady's 
own  account  of  her  attack:  —  "Friday,  20th 
December  1889,  I  went  to  the  oratorio  at  St. 
Patrick's  Cathedral  apparently  in  my  usual 
health.  Shortly  after  entering  the  Cathedral 
I  felt  chilled,  as  if  cold  water  was  being  poured 
down  my  back  and  legs.  When  I  returned 
home  I  warmed  myself  at  a  good  fire,  was  given 
some  hot  wine  and  water,  and  went  to  bed  ; 
then  my  face  and  head  got  very  hot  and 
uncomfortable,  and  pains  began  in  my  arms, 
shoulders,  and  legs.  All  night  the  pains  were 
very  bad,  sometimes  so  sharp  across  the  back 
of  my  chest  that  I  could  have  cried  out ;  and, 
although  I  felt  burning  to  the  touch,  the  cold- 
water  sensation  continued.  I  got  no  sleep  that 
night.  Next  day,  about  twelve  o'clock  (mid- 
day), I  was  given  a  powder  (salicylate  of  sodium), 
and  in  two  hours  afterwards  another,  which 
put  me  into  a  perspiration.  The  pains  in  my 
limbs  got  better,  but  my  head  began  to  ache 
badly,  and  all  day  I  felt  very  ill.  I  suffered 
from  great  thirst.  Saturday  night  slept  better. 
Sunday  morning  about  5  a.m.  I  wished  for  a 
cup  of  tea,  but  could  not  taste  it.  I  might 
have  been  drinking  hot  water.  Sunday  evening 
pains  had  quite  gone.  I  had  no  headache. 
I  got  up  for  a  while,  but  felt  very  weak.  For 
several  days  I  had  no  energy  for  anything,  the 
least  exertion  tired  me.  My  sense  of  taste  did 
not  return  for  four  or  five  days.  I  also  got  a 
cough  which  was  very  troublesome.  Tempera- 
ture— Friday  night  101°  ;  Saturday  morning 
100°,  evening  98-8°." 

II.  The  Cardio-pulmonary  Type. — On  Mon- 
day, December  30th,  1889,  Mrs.  W.,  a  lady, 
aged  fifty-four  years,  somewhat  frail  and  delicate, 
while  out  walking  was  seized  with  shivering  and 
violent  headache,  and  intense  pain  in  the  back 
and  "bones."  On  reaching  home  she  at  once 
went  to  bed,  feeling  very  ill  and  prostrate. 
Next  day  the  tongue  was  thickly  furred  and 
dry.  Her  pulse  was  1 32  ;  respirations,  28 ; 
temperature,  103-3°.     Having  regard  to  the 


sudden  onset  of  the  illness  and  the  symptoms, 
the  attack  was  declared  to  be  one  of  influenza. 

On  New  Year's  Day  (third  day)  the  pulse 
was  110;  respirations,  28;  temperature,  102-0°. 
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Chart  I. — Mrs.  W.,  aged  54. 


The  tongue  thickly  coated ;  eyes  tender  and  lac- 
rymation  ;  complete  anorexia  ;  great  prostration. 

January  2,  1890  (fourth  day). — The  report 
was  that  she  had  a  better  night.  Herpes  was 
showing  round  the  nostrils.  Pulse,  96-100 ; 
respirations,  28 ;  temperature,  102-4°.  Severe 
stabbing  or  catching  pain  was  complained 
of  at  the  lower  part  of  the  left  side  of  the  chest. 
No  physical  signs  could  be  detected,  and  a  hot 
poultice  relieved  the  pain. 

January  3  (fifth  day). — Pulse,  110;  respira- 
tions, 32 ;  temperature,  102-7°.  A  lyuaphy 
crepitation  was  now  audible  over  the  upper  part 
of  the  left  side  of  the  chest,  and  on  deep  inspira- 
tion a  fine  pneumonic  crepitation  could  be 
heard. 

January  4  (sixth  day). — -Pulse,  110;  respira- 
tions, 40 ;  temperature,  103-2°.  Dulness  now- 
existed,  which  was  rapidly  extending  all  over 
the  left  apex,  where  also  a  marked  frottement 
could  easily  be  recognised.  At  6  p.m.  Dr. 
Watson  Pike,  K.A.M.C.,  saw  the  patient  in 
consultation  and  agreed  in  the  diagnosis 
of  influenza  complicated  with  a  left  pleuro- 
pneumonia. Pulse,  112;  respirations,  42  ; 
temperature,  102-7°.  There  was  not  a  trace 
of  expectoration,  and  scarcely  any  cough 
occurred.  We  considered  the  patient  to  be 
in  danger,  and  continued  the  treatment,  which 
consisted  in  free  stimulation,  frequent  feeding, 
and  quinine. 

At  1.30  A.M.  of  Sundaj',  January  5th,  the 
patient  was  sinking  fast.  Her  pulse  was  failing, 
and  the  temperature  was  103-3°.  She  rallied 
for  a  time,  but  at  6  a.ji.  another  attack  of 
cardiac  failure  came  on.  From  this  also  she 
rallied,  but  at  10  a.m.  she  suddenly  died. 
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As  bearing  on  the  diagnosis  of  this  case,  it 
is  to  be  noticed  that  four — if  not  five — of  the 
other  members  of  this  lady's  family  suffered 
from  influenza  either  immediately  before  or 
after  her  illness. 

Appended  is  the  clinical  chart. 

The  foregoing  case  illustrates  the  fact  that 
influenza,  while  infrequently  directly  fatal,  causes 
an  indirect  loss  of  life  which  is  appalling,  chiefly 
through  complications  affecting  the  respiratory, 
and,  in  advanced  life,  the  circulatory  systems. 
It  has  been  said  that  influenza,  while  relatively 
less  fatal,  is  absolutely  more  fatal  than  cholera. 

The  writer  has  seen  fatal  cases  of  influenzal 
bronchitis,  pneumonia,  pleuritis,  and  heart 
failure.  The  pneumonia,  while  producing  the 
ordinary  physical  signs  of  acute  croupous 
pneumonia,  is  often  latent  in  its  course,  or 
accompanied  by  a  profuse  muco-purulent  ex- 
pectoration, with  scarcely  any  rusty  sputa. 
The  ebbing  of  the  strength  in  some  of  these 
cases  in  elderly  people  is  something  awful — it  is 
often  absolutely  beyond  control. 

Younger  subjects  have  a  better  chance  of 
"  pulling  through."  For  example,  a  young  lady, 
aged  nineteen,  was  suddenly  attacked  with 
shivering,  headache,  and  high  temperature, 
with  very  rapid  pulse,  on  Friday,  December  6th, 
1889.  The  fever  lasted  a  few  days,  and  then 
gave  way,  to  be  followed  by  a  second  rigor  on 
Friday,  December  20th,  and  urgent  chest 
symptoms.  On  visiting  her  with  Dr.  Usher  of 
Dundrum  on  the  22nd,  her  pulse  was  124, 
respirations  were  36,  and  the  temperature 
102-7°  at  3  P.M.  The  left  base  was  solid.  Great 
dyspnoea,  tubular  breathing,  and  marked  bron- 
chophony were  present.  She  was  bringing  up 
an  abundant  muco-purulent  sputum — like  that 
of  bronchiolitis  rather  than  acute  lobar  pneu- 
monia. It  was  examined  by  Dr.  Bewley,  who 
reported  that  no  tubercle-bacilli  were  present, 
but  that  various  putrefactive  microbes  were 
found.  On  December  26th,  her  pulse  was  120, 
respirations  had  risen  to  48,  and  the  temperature 
at  noon  was  101-6°.  Dr.  James  Little  saw  her 
with  Dr.  Usher  and  me  next  day,  when  we 
found  a  new  patch  of  pneumonic  consolidation 
in  the  middle  of  the  right  back,  and  there  were 
a  few  rusty-tinged  sputa.  From  this  time  she 
steadily  recovered,  and  went  to  Bournemouth 
with  her  father  on  January  23rd,  1890,  "pretty 
nearly  all  right,"  as  he  expressed  it  in  a  letter 
to  me. 

III.  The  Gastric  Type.  —  On  Wednesday, 
January  8th,  1890,  Mr.  W.  B.  S.  enjoyed  a  day's 
shooting  in  the  County  Wicklow.  'The  following 
day  he  returned  to  town  in  his  usual  good 
health ;  but  in  the  afternoon  felt  chilly,  com- 
plained of  headache  and  nausea,  and  felt  utterly 
miserable.  He  went  to  bed  early,  but  passed  a 
wretched  night — restless  and  sleepless.  Next 
morning  he  complained  of  pains  in  the  eyeballs, 
back  of  the  head,  and  small  of  the  back.  Pulse, 


84  ;  temperature,  99-9"  ;  tongue  thickly  coated  ; 
complete  loss  of  appetite  and  nausea.  He  felt 
entirely  prostrate,  and  expressed  his  belief  that 
some  fish  which  he  had  eaten  for  dinner  had 
thoroughly  disagreed  with  him.  Two  miserable 
days  of  sickness  followed,  the  temperature  rising 
on  the  morning  of  the  5th  day  to  103-1°.  A 
short  cough  had  set  in,  and  the  eyes  were 
suff'used  and  tender.  There  was  constipation, 
and  he  complained  of  weight  and  fulness  in  the 
pit  of  the  stomach.  Dr.  James  Little  saw  him 
with  me  and  thought  it  likely  that  the  fever 
would  run  on  for  some  time.  A  quiet  day  gave 
promise  of  a  restful  night,  and  this  promise  was 
abundantly  fulfilled.     He   had   an  excellent 


Chart  II.— Mr.  W 


night,  partly  due  to  20  grains  of  phenazone, 
with  20  minims  of  tincture  of  gelsemium  in  a 
draught  in  four  divided  doses  at  bedtime. 
Next  morning,  pulse  76  ;  temperature  98-7°, 
rising  to  100-2°  in  the  evening,  but  without  any 
return  of  restlessness.  Subnormal  temperatures 
followed  for  a  few  days — 96-4°  being  one  obser- 
vation. The  tongue  cleaned  very  slowly,  and 
several  days  of  extreme  languor  and  weakness 
preceded  final  convalescence. 

This  gentleman's  wife  had,  a  few  days  pre- 
viously, suffered  from  influenza,  from  which  she 
was  recovering  when  he  fell  ill.  She  nursed 
him  and  got  a  relapse,  accompanied  with  cough, 
bronchial  catarrh,  and  absolute  loss  of  appetite. 
It  is  right  to  mention  that  Mr.  S.  had  been 
subject  to  occasional  "bilious  attacks,"  as  he 
described  them.  Except  for  these  he  had  not 
known  a  day's  sickness  from  his  boyhood,  and 
did  not  recollect  when  he  had  been  obliged  to 
keep  his  bed  even  for  a  day. 

IV.  The  Febrile  'Type. — On  New  Year's  Eve 
1889  I  received  a  note  from  a  surgical  colleague 
asking  me  to  see  him,  as  he  had  been  taken  ill 
the  same  afternoon  while  in  his  study.  On 
visiting  him  in  bed,  he  was  still  shivering  at 
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times,  and  complaining  of  a  distressing  feeling 
of  cold  water  streaming  down  his  back.  He 
stated  that  he  had  been  out  of  sorts  for  three 
or  four  weeks,  and  it  was  quite  evident  that  he 
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Chart  III.— W.  S. 

had  made  up  his  mind  that  the  attack  was  one 
of  typhoid  fever.  His  pulse  was  92,  the  tem- 
perature about  100°.  His  tongue  was  very 
furred,  and  his  eyes  were  injected  with  swollen 
lids.  He  had  lost  the  senses  of  taste  and  smell, 
and  complained  much  of  rheumatoid  or  neuralgic 
pains  in  the  back  and  limbs.  Two  i-estless 
feverish   nights   followed.     So   I   asked  our 
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Chart  IV. — Elsie  M. 

nuitual  friend,  the  late  Dr.  Samuel  (Jordon,  to 
see  him  with  me.  At  the  end  of  the  examina- 
tion the  patient  said  to  Dr.  Gordon,  "  Our 
friend  Moore  says  I  have  influenza ;  do  you 
think  I  have  1 "  The  answer  was,  "  I  do  not 
think  it,  but  I  am  sure  of  it." 

There  was  in  this  case  steady  pyrexia  for  four 


days,  as  shown  in  Chart  III.,  and  then  came 
profuse  sweatings,  lasting  for  several  days.  A 
slight  elevation  of  temperature  occurred  on 
the  evening  of  the  seventh  day,  after  which 


Chart  V. — Dorothy  O. 


The 


convalescence  went  on  uninterruptedly, 
weakness  was  for  a  time  extreme. 

This  febrile  type  prevailed  especially  among 
children.  The  three  charts,  numbered  IV.,  V., 
VI.,  show  the  febrile  movement  in  girls,  aged 
from  12  to  15.  The  marked  subnormal  tem- 
peratures on  the  third  and  following  days  are 
very  noteworthy,  and  are  so  constantly  present 
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Chart  VI.— Fanny  C. 


to 


in  the  defervescing  stage  of  influenza  as 
become  an  important  diagnostic  sign. 

The  febrile  movement  in  even  luicomplicated 
influenza  is,  as  Wunderlich  would  say,  "  poly- 
typical,"  or  "atypical.'"  This  is  shown  by  the 
charts  already  given,  and,  further,  in  a  diagram 
containing  three  diff'erent  types  of  temperature 
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range  in  influenza  (which  is  reproduced),  illus- 
trative of  a  paper,  "  Zur  Kenntnis  des  Fieber- 
ganges  bei  Influenza,"  by  Dr.  Otto  Frentzel, 
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assistant  physician  to  the  Municipal  General 
Hospital  at  Friedrichshain,  which  appeared  in  the 
Centralblatt  fiir  klinische  Medicin  for  January 
nth,  1890. 

Influenza  shows  a  marked  tendency  to  relapse, 
and  to  this  feature  the  indirect  fatality  of  the 
malady  is  largely  due.  In  the  epidemic  of  1847 
the  death-rate  was  estimated  at  only  2  per  cent 
of  the  cases  observed  in  London.  It  was 
probably  not  higher  in  the  several  epidemics 
which  have  occurred  since  1889  up  to  the 
present  date  (1900).  In  the  winter  of  1889  at 
least  a  fortnight  elapsed  between  the  occurrence 
of  the  earliest  cases  and  the  fatalities  from 
influenzal  bronchitis  and  pneumonia. 

So  far  from  establishing  immunity,  an  attack 
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Atypical  Forms 

Apart  from  the  very  many  cases  which  range 
themselves  more  or  less  accurately  vmder  the 
four  types  just  described,  there  remain  not  a 
few  cases  of  influenza  which  do  not  admit  of 
being  properly  classified.  They  are  atypical — 
that  is  to  say,  they  q 
conform  to  no  type. 
With  equal  pro- 
priety such  cases 
might  perliaps  be 
called  polytypical, 
or  many-typed. 

In  the  first  place, 
as  Ziilzer  pointed 
out  in  his  classical 
monograph  on  "  In- 
fluenza "  in  von 
Ziemssen's  Cyclo- 
pcedia  of  the  Prac- 
tice of  Medicine 
(187  5),  a  great 
number  of  rudi- 
mentary forms  are 
observed  in  every  epidemic.  "  A  considerable 
part  of  the  population  in  fact,  under  the 
influence  of  the  'genius  epidemicus,'  exhibits  a 
state  of  indisposition  which  does  not  amount  to 
a  full  febrile  affection,  but  which  is  shown  to 
be  a  general  invasion  of  the  system  by  slight 
coryza,  by  confusion  of  the  head,  by  one's 
quickly  becoming  fatigued,  by  disinclination  for 
business,  and  often  by  sore  throat,  tickling- 
cough,  etc."  Ziilzer  further  shows  that  it  is 
seldom  possible  to  bring  all  the  special  cases  of 
influenza  within  the  compass  of  the  ordinary 
classification  because  the  foims  under  wliich  the 
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of  influenza  seems  to  predispose  an  individual 
to  a  second  or  even  a  third  visitation  of  the 
disease.  In  this  respect  influenza  resembles 
erysipelas,  diphtheria,  and  perhaps  pneumonia, 
or  "pneumonic  fever." 


disease  manifests  itself  are  made  up  of  various 
combinations. 

Lastly,  the  same  author  observes  that  the 
"features  of  the  disease  acquire  still  greater 
diversity  from  the  various  comjMcations."  Many 
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phenomena  of  the  disease,  especially  the  nervous 
symptoms,  exhibit  "  important  modifications 
according  as  they  affect  more  or  less  irritable 
individuals ;  in  hysterical  and  such  other 
patients  influenza  often  assunies  a  pronounced 
nervous  or  spasmodic  character.  In  the  case  of 
hacmorrhoidal  affections,  and  in  the  rheumatic 
or  gouty  diathesis  especially,  the  muscular  pains 
will  occur.  With  young  children  symptoms  of 
congestion  of  the  brain  are  often  seen,  and  this 
perhaps  may  be  the  explanation  of  the  unfavour- 
able result  sometimes  observed  in  their  cases." 

Perhaps  also  the  form  of  the  disease  which 
Finkler  has  called  "  chronic  influenza "  should 
be  included  among  the  atypical  or  aberrant 
varieties.  When  Finkler  asserts  that  influenza 
may  assume  a  chronic  character,  he  refers  to 
the  actual  continuance  of  the  influenza  bacilli 
and  to  a  resulting  chronic  broncliitis  or  chronic 
pneumonia.  Various  authors,  among  them 
Pfeiffer,  Wassermann,  Beck,  and  Kruse,  have 
assured  us  that  the  bacilli  of  influenza  may 
repeatedly  be  found  in  the  sputum  for  weeks 
and  months.  In  such  patients  cough  and  ex- 
pectoration persist  after  the  influenza  has 
seemingly  passed  away ;  and,  without  any 
known  cause,  at  intervals  of  a  few  days  or  a 
few  weeks,  the  symptoms  of  a  bronchial  catarrh 
return,  so  that  again  and  again  cough  and 
expectoration  increase  —  to  decrease  in  turn, 
probably  without  medical  attendance  or  treat- 
ment. In  these  chronic  cases  of  influenza, 
Finkler  says  he  is  prepared  for  everything 
which  occurs  in  the  acute  form — sudden  fever, 
neuralgia,  attacks  of  perspiration,  digestive 
disturbance,  asthmatic  symptoms,  coryza,  sore 
throat, — all  these  reappear  without  warning, 
alternating  in  such  a  manner  that  the  patient 
often  attributes  the  cause  to  a  "  change  in  the 
weather."  Only  a  bacteriological  examination 
— which  should  always  be  made — will  distin- 
guish such  cases  from  a  bronchial  or  pulmonary 
tuberculosis,  or  from  a  secondary  diplococcus 
infection. 

Effects  on  Different  Systems 

The  statement  made  above  that  influenza 
seeks  out  the  weak  point  (locus  minoris  resist- 
anticf)  in  an  individual  gives  a  clue  to  the 
multiplicity  and  severity  of  the  complications 
and  sequels  of  the  disease. 

The  liespiratory  Tract. — As  was  to  be  antici- 
pated, the  poison  of  influenza  falls  with  special 
violence  on  the  respiratory  tract.  In  Dublin, 
during  the  first  quarter  of  1890,  973  deaths 
were  referred  to  diseases  of  the  respiratory 
system,  exclusive  of  phthisis.  This  number  was 
34  per  cent  in  excess  of  the  average  for  the 
corresponding  quarter  of  the  previous  ten  years. 
The  deaths  from  bronchitis  were  654,  against 
an  average  of  507,  or  an  excess  of  29  per  cent. 
Those  from  pneumonia  were  211,  or  79  per  cent 
above  the  average. 


Foremost  among  the  secondary  affections 
which  complicate  influenza  stands  pneumonia, 
to  which  the  heaviest  death-roll  is  paid  by  the 
victims  of  the  primary  or  influenzal  infection. 
But,  in  this  instance,  the  term  pneumonia  must 
be  taken  in  a  generic  rather  than  in  a  specific 
sense.  As  a  matter  of  fact,  broncho-pneumonia, 
true  lobar  (croupous)  pneumonia,  and  cellular 
(influenzal)  pneumonia  are  well-recognised  varie- 
ties of  lung-inflammation  which  occur  in  or  after 
influenza. 

Leyden,  in  a  communication  to  the  Medical 
Society  of  Berlin,  states  that  the  pneumonias 
observed  by  him  showed  a  peculiar  course — 
severe  pain  in  the  side  and  dyspnoea  were  rarely 
noticed  ;  the  local  process  was  not  altogether 
typical ;  frequently  it  was  necessary  to  watch 
for  three  or  four  days  before  any  evidence  of  a 
localisation  of  the  disease  was  forthcoming. 
Then  a  crepitating  rale  was  heard  over  a  wide 
area,  and  this  perhaps  the  very  next  day  would 
have  disappeared  to  show  itself  in  some  other 
situation.  Not  very  often  a  firm  hepatisation 
occurred  with  clearly  mapped  out  dulness. 
Again  the  typical  sputum  of  pneumonia  was 
often  wanting.  Bacteriological  investigations 
revealed  the  presence  of  three  kinds  of  microbes : 
(1)  Diplococci,  which  represented  the  well-known 
pneumonia  -  diplococci  of  Frankel ;  (2)  Strepto- 
cocci ;  (3)  Staphylococci.  Leyden  adopted  the 
view  that  the  forms  of  pneumonia  are  different 
— typical  genuine  pneumonias  with  deviating 
course  ;  mixed  forms,  especially  in  those  com- 
bined with  pleural  effusion ;  lastly,  simple 
streptococci  pneumonias. 

Ribbert,  discussing  the  possibility  of  a  causal 
significance  of  the  Streptococcus  pyogenes  in  re- 
lation to  the  phenomena  of  influenza,  alludes 
especially  to  the  inflammation  of  the  hmgs, 
whose  peculiar  erysipelas-like  spread,  on  which 
Finkler  lays  so  much  stress,  and  whose  anatomi- 
cal relations  admit  of  being  referred  back  to  the 
influence  of  the  streptococcus.  Ribbert  points 
out  that,  in  contrast  to  ordinary'  croupous  pneu- 
monia, the  cut  surface  of  the  hepatised  lower 
lobe  in  three  cases  presented  an  almost  smooth 
appearance,  the  exudation  was  soft,  very  rich  in 
cells,  and  poor  in  fibrin  (hypinosis).  Cultiva- 
tion experiments  with  the  tracheal  mucus,  the 
lung  tissue,  the  spleen,  and  the  kidneys,  fur- 
nished in  five  out  of  eight  cases  the  Streptococcus 
pyogenes,  or  else  the  Streptococcus  erysipelatosus 
(which  has  been  shown  to  be  identical  with  the 
former),  the  presence  of  which  microbe  could 
be  demonstrated  in  the  sputum  also  of  the  in- 
fluenza ]iaticnts.  His  investigations  on  the 
whole  yield  the  result  that  in  all  cases  in  which 
micro-organisms  were  at  all  capable  of  demon- 
stration, the  Streptococcus  pyogenes  was  found. 
Only  once  was  there  in  addition  a  coccus  which 
had  a  great  resemblance  to  the  Diplococctis 
pneumonicH  and  probably  represented  a  modifi- 
cation of  the  same. 
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Finkler  observed  45  cases  of  influenzal  pneu- 
monia, of  which  only  2  came  under  the  descrip- 
tion of  typical  lobar  pneumonia,  while  the  other 
43  were  regarded  as  cases  of  the  disease  which 
he  has  often  described  as  "  Streptococcus  Pneu- 
monia." Seven  of  his  patients  died,  post- 
mortem examinations  being  made  in  three 
instances.  He  regarded  the  pathological  con- 
dition as  a  preponderating  cellular  inflammation 
with  participation  of  the  interstitial  tissue.  The 
cellular  nature  of  the  inflammation,  together 
with  the  pronounced  tendency  it  exhibits  to 
develop  by  spreading  indefinitely,  in  Finkler's 
opinion  justified  him  in  describing  this  disease 
as  an  erysipelas  of  the  lung.  He  points  out 
that  the  resemblance  of  this  form  of  pneumonia 
to  erysipelas  consists,  not  alone  in  the  anatomi- 
cal characters  of  the  inflammatory  process,  but 
also  in  the  fact  that  both  diseases  depend  on 
the  presence  of  streptococci.  Finkler  looks 
upon  this  streptococcus  pneumonia  as  a  local- 
isation of  the  exciting  cause  of  influenza  in  the 
lungs.  As  to  this  last  point  one  would  be  more 
inclined  to  agree  with  Leyden  and  Levy  that 
the  question  is  much  more  one  of  a  secondary 
infection,  for  which  the  influenza  merely  laid 
the  foundation. 

It  is  to  be  remembered  that  the  foregoing 
observations  were  made  in  connection  with  the 
great  pandemicof  influenza  in  1889-90,  antecedent 
therefore  to  the  discovery  by  Pfeiffer  in  1892  of 
the  Bacillus  iiifluenzce  in  the  purulent  bronchial 
secretion,  and  by  Canon  in  the  blood  of  patients 
suffering  from  epidemic  influenza.  That  dis- 
covery must  certainly  be  regarded  as  conclusive 
proof  of  the  existence  of  a  specific  primary  in- 
fection of  the  lungs  to  which  all  other  infections 
are  accidental  and  secondary. 

We  may  then  conclude  that  PfeifFer's  bacillus 
itself  produces  a  catarrhal  bronchitis  and  a 
pneumonia,  while  the  presence  of  influenza  pre- 
disposes to  secondary  infections  of  the  lungs  by 
the  Diplococcus  pneumoniw  of  Frankel,  the  Strep- 
tococcus erysipelatis  of  Fehleisen,  the  Bacillus 
pneumonim  of  Friedlander,  and  possibly  the 
Staphylococcus  pyogenes  aiweus  of  Ogston. 

The  pleura  is  often  involved  in  the  primary 
or  secondary  pathogenic  processes  of  influenza. 
Researches  carried  out  by  a  Collective  Investi- 
gation Committee  in  Germany  showed  that  the 
pleura  became  engaged  in  from  12  to  33  per 
cent  of  the  cases  of  pneumonia  complicating  in- 
fluenza. At  Riga  Krannhals  met  with  "exuda- 
tive pleuritis  "  in  12  out  of  220  cases  of  influenza. 
In  the  Riga  hospital  there  were  7  cases  of 
pleural  effusion  among  87  cases  of  influenza. 
The  exudation  was,  as  a  rule,  sero-fibrinous,  but 
in  6  instances  it  was  purulent.  The  affection 
may  supervene  upon  bronchitis  without  pneu- 
monia. The  bacterial  factor  in  its  production 
is  most  frequently  the  Streptococcus  pyogenes, 
but  various  staphylococci  also  play  a  prominent 
part  in  its  etiology.    Finkler  of  Bonn  alludes  to 
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the  intense  dyspnoea  which  often  attends  the 
pleuritis  of  influenza  —  a  dyspnoea  which  he 
rightly  regards  as  not  merely  mechanical,  but 
also  probably  toxtemic  in  its  origin.  Long  ago 
Robert  James  Graves  of  Dublin  gave  a  graphic 
description  of  the  extraordinary  dyspnoea  wit- 
nessed in  the  influenza  of  1836-37.  According 
to  him,  "  even  in  many  cases  where  the  bronchial 
mucous  membrane  is  but  slightly  engaged,  the 
amount  of  dyspnoea  is  remarkably  great.  In- 
deed, it  might  be  said  with  mvich  truth  that  the 
dyspnoea  was  by  no  means  proportioned  to  the 
extent  of  pulmonary  inflammation."  Having 
pointed  out  that  in  many  bad  cases  of  influenza 
the  dyspnoea  is  intermittent.  Graves  suggests 
that  the  respiratory  derangement  may  depend 
on  the  same  general  cause  which  produces  the 
whole  train  of  symptoms,  and  that  it  might  exist 
even  where  there  was  no  bronchial  inflammation 
at  all.  "The  dyspnoea,"  he  adds,  "appears  to 
be  chiefly  attributable  to  some  impression  made 
on  the  vital  activity  of  the  lung." 

Influenza  is  a  perilous  complication  of  pul- 
monary consumption.  In  London  at  the  height 
of  the  epidemic  of  1889-90  the  weekly  number 
of  deaths  from  phthisis  rose  to  double  the  aver- 
age. In  Dublin  phthisis  caused  437  deaths  in 
the  first  quarter  of  1890,  or  an  increase  of  90 
deaths,  or  26  per  cent,  as  compared  with  the 
average  for  the  first  quarter  of  the  previous  ten 
years. 

So  long  ago  as  1803  Dr  Woodford  of  Alms- 
ford  wrote  :  "  When  the  influenza  attacked  sub- 
jects apparently  predisposed  to  phthisis,  it  never 
failed  to  increase  and  call  into  action  the  latent 
seeds  of  that  disease,  and  in  several  instances  to 
induce  speedily  a  confirmed  state  of  it,  which 
quickly  proved  fatal."  In  this  opinion  most 
students  of  influenza  will  agree,  although  there 
have  been  a  few  dissentients  from  time  to  time. 
We  are  thoroughly  in  accord  with  Dr.  J.  F. 
Goodhart  when  he  says  that  in  a  large  number 
of  cases  influenza  lays  its  victim  open  to  an 
attack  of  pulmonary  tuberculosis.  "Many  a 
case,"  he  writes,  "  seemed  to  start  from  an 
attack  of  influenza,  and  many  a  case  of  phthisis 
was  certainly  sent  on  its  way  with  an  alarming 
increase  in  the  rapidity  of  its  progress." 

Finkler  has  drawn  attention  to  the  fact  that 
in  phthisical  patients  particularly  influenza  lasts 
an  extraordinarily  long  time,  that  it  becomes  as 
it  were  chronic  in  them,  and  from  time  to  time 
induces  fresh  inflammatory  processes  in  the 
cicatrising  tuberculous  areas  in  the  lungs. 

Partly  also  through  the  damage  inflicted  by 
it  on  the  elasticity  of  the  lung,  but  chiefly  from 
its  hiirtful  effects  upon  the  pulmonary  nerves, 
influenza  lays  the  foundation  for  bronchial 
asthma,  a  sequel  which  is  usually  transitory, 
but  may  be  pei'sistent. 

Another  distressing  sequel,  to  which  Professor 
Osier  has  drawn  attention,  is  diffuse  bronchiec- 
tasis. 

28 
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The  Cardio  -  Vascular  System.  —  Influenza 
poisons  the  heart.  These  words  perhaps  will 
best  express  the  disastrous  efl'ect  which  this 
strange  malady  has  upon  the  heart  muscle,  but 
especially  upon  the  innervatioii  of  the  heart. 
Indeed,  the  term  "  heart  failure,"  now  on  every 
one's  lips,  was  scarcely  ever  heard  before  the 
pandemic  of  1889-90.  The  very  treacherous 
and  dangerous  form  of  influenza  known  as  the 
cardiac  type  may  occur  with  or  withoTit  pneu- 
monia. The  frightful  ebbing  of  strength  in 
many  cases  of  influenzal  pneumonia  in  persons 
of  middle  life  or  advanced  in  years  reaches  its 
climax  in  a  true  heart-palsy.  In  other  cases, 
uncomplicated  with  pneumonia,  the  heart 
collapses,  sometimes  with  a  suddenness  that 
suggests  rvipture  or  cardiac  thrombosis. 

In  Dublin  the  outbreak  of  1889-90  had  an 
immediate  and  untoward  effect  in  raising  the 
mortality  from  diseases  of  the  organs  of  circula- 
tion, including  "  heart  disease,"  in  the  most 
general  sense  of  the  term.  A  marked  rise  in 
the  number  of  deaths  coincided  with  the  chief 
epidemic  period,  the  second,  third,  and  fourth 
weeks  of  1890.  In  the  fourth  week  diseases  of 
the  circulation  were  returned  to  the  Registrar- 
General  for  Ireland  as  the  cause  of  death  in  the 
Dublin  registration  ai'ea  in  30  instances,  com- 
pared with  a  ten  years'  average  of  12*2  deaths 
for  the  corresponding  week.  Of  the  30  victims, 
14  were  aged  between  40  and  60  years,  9 
between  60  and  80,  and  4  were  above  80 
years. 

In  estimating  the  malign  influence  of  the 
disease  on  this  class  of  maladies,  it  is  noteworthy 
that  neither  intense  cold  nor  undue  warmth  in 
winter  raises  the  death-roll  from  diseases  of  the 
circulatory  system  to  any  perceptible  extent. 
This  interesting  fact  throws  into  bolder  relief 
the  baneful  results  of  influenza. 

The  grosser  lesions  of  pericarditis  and  endo- 
carditis must  be  accounted  rare  in  or  after 
influenza.  Even  evidences  of  myocarditis  and 
acute  degenerations  of  the  cardiac  ganglia  and 
nerves  are  often  sought  for  in  vain,  alike  before 
and  after  death.  Nevertheless,  in  a  large 
number  of  cases  the  physical  signs  and  symp- 
toms bear  testimony  to  a  profound  influence  of 
the  poison  of  the  disease  upon  the  myocardium 
and  its  nerves.  Breathlessness  on  slightest 
exertion,  coldness  and  blueness  of  the  extremi- 
ties, restlessness,  the  presence  of  blowing  systolic 
murmurs  at  the  apex,  paroxysmal  tachycardia, 
or  arrhythmia  of  the  pulse,  epigastric  pulsation 
— all  point  to  acute  dilatation  of  the  ventricles 
— a  pathological  state  brought  about  by  changes 
(inflammatory  or  degenerative,  or  both)  in  the 
heart  muscle  and  in  the  cardiac  nerves.  The 
pulse  is  not  only  rapid,  irregular,  or  intermit- 
tent, but  its  rate  varies  remarkably  with  change 
of  position,  becoming  extremely  rapid  when  the 
patient  sits  up.  This  is  what  Huchard  calls  the 
pouls  instable.    The  toxins  of   influenza  may 


affect  the  blood-vessels,  causing  thrombosis  or 
haemorrhages,  lesions  which  are  strictly  analo- 
gous to  those  which  occur  in  the  vessels  in  the 
course  of  other  infective  disorders.  Nose-bleed- 
ing, haemorrhage  from  the  ear,  htemoptysis, 
hsematemesis,  bloody  stools,  htematuria,  and 
menorrhagia  have  all  been  observed  more  or 
less  often. 

The  Shin. — The  skin  may  be  the  seat  of 
various  rashes  in  influenza.  Thus  in  the 
hsemorrhagic  variety  of  the  disease  petechiae 
may  occur.  Or  again,  from  vaso-motor  paresis, 
fleeting  erythematous  rashes  (erythema  fugax) 
may  develop,  resembling  either  measles  (mor- 
billiform) or  scarlatina  (scarlatiniform).  Papu- 
lar sweat  rashes,  with  miliary  vesicles  or 
sudamina,  are  also  met  with.  Herpetic  erup- 
tions are  especially  common. 

In  contrast  to  dengue  fever,  however,  in- 
fluenza must  be  regarded  as  a  non  -  eruptive 
fever.  When  the  rashes  just  mentioned  do 
appear,  they  are  accidental  rather  than  essential 
or  specific,  and  they  result  from  vaso-motor 
paresis,  or  hyperpyrexia,  or  profuse  sweating, 
or  from  the  ingestion  of  such  drugs  as  quinine, 
phenazone  and  its  congeners,  or  salicylate  of 
sodium. 

Erysipelas,  eczema,  acute  furunculosis,  and 
suppurative  follicular  impetigo  have  also  been 
observed  as  complications  or  sequelae.  Pem- 
phigus has  occurred  in  rare  instances. 

Extreme  dryness  of  the  skin  is  a  rare 
epiphenomenon.  Extreme  sweating  (hyperi- 
drosis)  is  not  uncommon.  Finkler  has  seen  a 
man  who  suffei'ed  for  months  after  influenza 
from  hyperidrosis  which  nearly  drove  him 
frantic.  When  the  man  stood  naked  in  a  cool 
room  the  perspiration  would  literally  pour  in 
streams  from  his  skin.  It  is  interesting  to  note 
that  in  this  case  atropin  had  no  effect  what- 
ever, while  the  attacks  suddenly  disappeared 
after  salipyrin  was  administered. 

The  Kidneys. — Albuminuria  is  by  no  means 
uncommon  in  influenza,  but  nephritis  must  be 
looked  upon  as  an  infrequent  complication  or 
sequela.  When  it  occurs  it  is  a  true  acute  in- 
fective glomerulo-nephritis — to  use  Klebs'  term. 
Glycosuria  has  tolerably  often  been  met  with  in 
or  after  influenza. 

The  Digestive  System. — The  digestive  system 
suffers  severely  in  many  cases  of  influenza,  but 
the  disturbances  are  of  functional  or  nervous 
origin  rather  than  pathological  in  character. 
The  thickly  coated  tongue,  foul  mouth,  and 
foetid  breath  have  already  been  mentioned. 
There  is  sometimes  absolute  loss  of  aj^petite, 
amounting  to  disgust  at  the  very  idea  of  food, 
constipation,  flatulence,  vomiting,  and  less  fre- 
quently diarrhoea.  Occasionally  tenderness  on 
pressure  and  pain  in  the  ileo-caecal  region  indi- 
cate the  presence  of  a  true  influenzal  enteritis. 
If  to  these  symptoms  distension  of  the  abdomen, 
insomnia,  delirium,  rapid  pulse,  and  enlarge- 
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ment  of  the  spleen  be  added,  the  diagnosis 
between  true  enteric  fever  of  a  severe  type  and 
the  enteric  or  typhoid  form  of  influenza  becomes 
most  difficult.  Widal's  test  for  enteric  fever 
may  help  the  physician  to  a  correct  opinion. 
Finkler  points  out  that  in  these  cases  the 
anorexia  and  accompanying  gastric  symptoms 
may  last  for  weeks  after  the  influenza  has  de- 
clined, so  that  a  notable  loss  of  flesh  and  even 
a  grave  cachexia  may  take  place. 

The  liver  is  rarely  much  affected  in  influenza. 
It  may,  however,  be  the  seat  of  congestion  or 
of  a  parenchymatous  degeneration,  such  as 
occurs  in  other  acute  toxaemias.  Marked 
jaundice  is  also  rare,  though  an  icteric  tinge 
of  the  conjunctivae  is  often  seen.  Dr.  Baumler 
of  Freiburg  met  with  slight  jaundice  so  fre- 
quently that  he  regarded  it  as  a  valuable 
diagnostic  symptom  of  influenza.  Still  he 
admits  that  he  could  not  demonstrate  the 
presence  of  bile  pigments  in  the  urine,  and  the 
"  jaundice  "  was  confined  to  a  yellow  coloration 
of  the  sclera. 

The  Nervous  System.  —  "There  is  hardly  a 
nervous  symptom  in  existence,"  says  Finkler, 
"  which  has  not  been  observed  in  influenza."  He 
proceeds  to  instance  headache,  backache,  neu- 
ralgia, myalgia,  hypersesthesia  and  anaesthesia 
of  the  cutaneous  nerves,  vertigo,  insomnia,  de- 
lirium, syncope,  debility,  post-grippal  neuras- 
thenia, hysteria,  and  hystero-epilepsy,  coma  (so 
that  the  malady  resembles  the  sleeping  sickness 
or  noma  of  the  West  Coast  of  Africa),  chorea, 
singultus,  yawning,  tetanoid  spasms,  and  local 
paralyses.  For  these  various  nervous  phenomena 
Finkler  believes  that  we  must  seek  an  explana- 
tion in  the  action  of  some  soluble  toxin.  He 
further  believes  that  they  are  all  purely  func- 
tional disturbances,  basing  the  opinion  on  the 
facts  (1)  that  the  combination  of  nerve  symptoms 
with  atrophy  was  not  sufficiently  marked  to 
justify  a  diagnosis  of  anatomical  changes  in  the 
nerves  themselves ;  (2)  that  recovery  has  fre- 
quently resulted  in  such  cases  with  astonishing 
rapidity  ;  and  (3)  that  drugs  such  as  phenazone, 
salipyrin,  or  quinine  frequently  caused  a  change 
for  the  better,  or  even  a  perfect  cure  so  suddenly 
"that  the  diagnosis  of  a  functional  nervous  dis- 
turbance was  forced  upon  us  ex  juvantibus." 

It  must  not  be  supposed  that  organic  lesions 
of  the  nervous  system  are  unknown  in  connection 
with  influenza.  Far  from  it.  In  the  first  place, 
this  is  one  of  the  diseases  of  which  the  toxin 
damages  the  nerves.  Peripheral  neuritis,  shown 
by  pain,  paraesthesise,  and  paralysis,  may  be 
present  locally  or  as  a  multiple  neuritis  (peri- 
pheral polyneuritis).  Or  "nuclear  paresse,"  as 
Leichtenstern  well  terms  them,  may  arise  from 
lesions  of  the  motor  nuclei  of  the  third  and 
fourth  cerebral  ventricles  caused  by  the  toxins 
of  influenza. 

Apoplectiform  seizures  have  occasionally  hap- 
pened.   In  1890  Leichtenstern  reported  eight 


instances,  to  which  he  afterwards  added  four 
more.  The  cerebral  paralysis  of  influenza  may 
show  itself  as  a  monoplegia  or  as  a  hemiplegia, 
and  may  be  complicated  by  delirium,  convulsions, 
and  coma.  This  group  of  symptoms  is  probably 
due  to  microbic  embolism  of  the  vessels  of  the 
pia  mater,  similar  to  what  may  be  observed  in 
cases  of  epidemic  cerebro-spinal  meningitis  and 
of  ulcerative  or  malignant  endocarditis.  Fiir- 
bringer  has  reported  two  cases  of  grave  organic 
cerebral  affections  following  influenza,  in  which 
large  haemorrhagic  foci  in  the  brain  were  found 
after  death.  Similar  focal  diseases  of  the  brain 
have  been  recorded  by  Bristowe,  who  observed 
five  cases  in  which  the  preceding  influenza  was 
looked  upon  as  the  etiological  factor  in  the 
encephalitic  process  (Finkler).  In  1897  Pfuhl 
reported  three  cases  of  what  he  believed  to  be 
localisations  of  influenza  bacilli  in  the  brain. 
As  these  bacilli  are  now  known  to  be  capable 
of  exciting  suppuration,  they  may  be  the  cause 
of  primary  pui'ulent  changes  in  the  brain ;  or 
secondary  purulent  foci  may  residt  by  meta- 
stasis from  suppuration  in  the  ear,  frontal  sinus, 
antrum,  nose,  or  tonsil. 

Purulent  meningitis  may  be  brought  about 
in  precisely  the  same  way  in  or  after  influenza. 
At  the  same  time  Krannhals  of  Riga  has  observed 
a  number  of  cases  which  clinically  resembled  an 
undeveloped  cerebro-spinal  meningitis,  but  which 
at  the  autopsy  showed  only  excessive  hyperaemia 
of  the  pia  mater.  In  every  such  instance  there 
was  pneumonic  infiltration  of  the  lower  lobes  of 
the  lungs.  In  quoting  this  observation,  Finkler 
says  :  "  It  is  of  extreme  importance  to  remem- 
ber that  we  may  have  these  marked  meningitic 
symptoms,  such  as  great  fever,  apathy,  sopor, 
stiffness  of  the  neck,  strabismus,  inequality  of 
the  pupils,  grinding  of  the  teeth,  hyperaesthesia, 
bradycardia,  and  intermittent  respiration,  with- 
out any  lesions  whatever  of  meningitis." 

Organic  affections  of  the  spinal  cord  are, 
according  to  Finkler,  rare  in  influenza.  Symp- 
toms referable  to  a  disseminated  myelitis  have 
been  observed  by  Benno  Herzog.  Revilliod 
reports  the  case  of  a  young  girl  who,  after  a 
relapse,  became  totally  paraplegic,  with  symp- 
toms of  spastic  spinal  paralysis.  The  typical 
symptom-complex  of  Brown-Sequard's  paralysis 
(hemiparaplegia  with  hemianaesthesia  of  the 
opposite  side)  was  observed  by  Determann  in 
a  man  aged  25.  Acute  ascending  paralysis 
(Landry's  palsy)  has  been  described  by  Fereol 
and  Laveran ;  acute  anterior  poliomyelitis  by 
Teissier,  Henoch,  and  Drashe. 

Apart  altogether  from  the  brain  disturbances, 
whether  functional  or  organic,  which  have  just 
been  detailed,  are  the  mental  affections  of  in- 
fluenza. The  disturbances  of  the  mind,  or 
pyschoses,  which  attend  or  follow  this  strange 
malady,  are  countless  in  number  and  in  variety. 
They  form  one  of  the  most  distressing,  because 
one  of  the  most  intractable,  features  of  the 
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disease.  While  it  is  true  that  serious  mental 
disease,  temporary  or  permanent,  may  supervene 
on  any  acute  specific  intoxication,  such  as  typhus, 
small-pox,  or  enteric  fever,  yet  influenza  easily 
takes  first  place  as  a  predisponent  to  psychosis. 
Nor  is  it  only  in  those  who  are  by  heredity  or 
by  constitution  predisposed  to  mental  infirmity 
that  influenza  plays  havoc  with  the  mind.  Dr. 
Julius  Althaus  examined  the  question  of  pre- 
disposition with  great  care,  and  found  that  there 
was  a  congenital  or  acquired  neurotic  tendency 
in  62'8  per  cent  of  the  cases  of  post-influenzal 
psychosis,  but  no  such  tendency  in  37-2  per  cent 
of  such  cases.  Kirn  divides  influenzal  psychoses 
into  febrile  and  post-febrile,  according  as  they 
declare  themselves  during  the  fever  or  after  it 
has  run  its  course.  Delirium,  attended  by  motor 
excitement,  hallucinations,  and  sensory  illusions, 
is  the  form  which  the  febrile  variety  usually 
takes.  States  of  mental  exaltation  and  of  de- 
pression follow  each  other  in  quick  succession. 
There  is  insomnia.  Recovery  usually  occurs, 
but  the  patient's  memory  may  be  a  blank  so 
far  as  his  illness  is  concerned.  The  post-febrile 
psychoses,  according  to  Kirn,  are — acute  mania, 
coming  on  immediately  after  the  fever ;  melan- 
cholia and  depression,  appearing  within  a  few 
days  to  a  few  weeks  after  influenza ;  and  general 
paralysis,  coming  on  as  late  as  six  months  after 
the  attack. 

In  addition  to  these  graver  diseases  of  the 
mind,  we  must  note  the  not  infrequent  occur- 
rence of  either  hysteria  or  hypochondriasis  in 
the  later  stages  of  influenza.  The  following  are 
extracts  from  a  letter  written  by  a  victim  of 
influenza  in  January  1900.  The  patient  was  a 
gentleman,  aged  about  twenty-seven,  who  subse- 
quently regained  his  usual  excellent  health.  He 
writes  : — 

"  As  I  am  quite  satisfied  that  the  complaint  I 
have  (and  many  others)  is  something  quite  new  in 
this  country,  I  thought  you  would  not  mind  my 
writing  to  let  you  know  how  matters  stand  with 
me.  ...  I  had  a  fair  night's  sleep — one  or  two 
'  heats  and  colds.'  The  next  day  I  was  not  so 
well,  and  on  Wednesday  morning  I  went  to 
Greenore  Hotel.  I  walked  on  the  shore  after 
lunch,  and  had  a  very  light  dinner — fish  and 
chicken.  Having  had  some  champagne  at  4.30 
P.M.  I  drank  nothing  at  dinner,  but  took  about 
a  wineglassful  of  whisky  pinicli  at  10  o'clock. 
I  slept  the  night  through  without  any  apparent 
changes  of  temperature,  and  felt  as  well  as  ever 
I  did  in  the  morning,  when  like  a  fool  I  took  a 
tepid  bath.  This,  I  think,  gave  me  a  chill  again, 
as,  though  I  felt  well  all  the  morning  and  walked 
on  the  shore,  I  felt  very  dull  towards  evening. 
During  the  next  night  but  one  I  was  very  dull 
and  cold — nothing  seemed  able  to  warm  me, 
and  I  got  a  bad  attack  of  'shivers.'  By  the 
way,  when  at  Greenore,  a  young  friend  of  mine 
was  wheeled  into  the  coftee-room  of  the  hotel 
with  all  power  of  his  legs  gone,  and  he  has  had 


just  the  same  symptoms  as  myself.  ...  I  need 
hardly  say  what  a  shock  this  gave  me.  .  .  . 
Some  of  the  doctors  looking  after  this  case  I 
mention  told  him  to  go  out  as  much  as  possible  ; 
others  told  him  to  stay  in — anyhow,  the  poor 
chap  can  keep  no  food  in  his  inside,  and  cold  is 
no  name  for  him,  though  now  and  then  he  says 
he  feels  hot !  This  fever  seems  to  me  more  like 
what  fellows  tell  me  they  get  at  places  on  the 
West  Coast  of  Africa — such  as  Bonny,  Cape 
Coast  Castle,  and  Lagos — for  as  far  as  I  am 
concerned  I  have  no  sign  of  '  a  cold '  whatever. 
...  If  I  am  any  way  better  to-morrow  (Saturday) 
I  will  go  home,  as  I  am  a  bother  here  at  night 
when  I  can't  keep  warm,  even  with  a  roaring 
fire.  I  hope  you  will  not  think  this  letter  a 
great  bother  to  read,  but,  as  I  said,  1  think 
these  cases  are  new  and  interesting.  Young 

M.  of    is  another  case  just  the  same — a 

strong,  hardy  chap,  and  run  down  to  nothing 
without  any  cold,  and  nothing  to  bother  him 
in  the  world.  .  .  .  The  only  thing  I  am  taking- 
no  w  are  '  Carrara  pills,'  to  keep  me  clear.  Some 
of  the  cases  seem  to  be  taken  the  other  way. 
My  appetite  is  excellent,  and  especially  for 
breakfast,  for  which  I  take  porridge,  boiled 
eggs  (2),  milk,  and  about  a  quarter  of  a  cup 
of  tea." 

This  letter  illustrates  very  well  the  intensely 
subjective  or  self-conscious  mental  state  of  the 
convalescent  from  influenza.  In  a  case  recently 
under  observation,  a  strong  young  fellow  of 
twenty-two  stated  that  he  had  never  been  well 
since  an  attack  of  influenza  five  months  pre- 
viously. His  heart  thumped  at  night,  and 
flushes  of  heat  would  pass  from  time  to  time 
up  his  legs  and  thighs,  finally  aff'ecting  his  head 
and  face,  and  causing  his  temporal  arteries  to 
throb.  These  vaso-motor  phenomena  are  very 
common,  and  cause  infinite  distress  of  mind  as 
well  as  body. 

Pathology  and  Anatomical  Appearances 

There  is  little  that  is  distinctive  or  charac- 
teristic in  the  morbid  anatomy  of  influenza. 
The  disease  kills  through  its  complications  and 
sequelae,  not  by  its  primary  effect  on  the  tissues 
and  organs.  Hence  the  pathological  appearances 
belong  in  a  great  measure  to  the  secondary  affec- 
tions. Pneumonic  consolidations  in  the  lungs, 
which  are  often  lobular  rather  than  lobar ; 
lesions  of  the  pleura,  of  the  bronchial  tubes, 
of  the  mj'ocardium,  —  all  these  are  met  with 
in  many  cases.  But  in  the  merely  partial  de- 
velopment of  a  specific  pathology  influenza 
closely  resembles  typhus  fever.  The  chief 
feature  is  a  widespread  hyperajmia  and  catar- 
rhal swelling  of  the  mucous  membranes  lining 
the  respiratory  passages  from  the  Schneiderian 
membrane  to  the  bronchioles.  Similar  changes, 
though  less  marked  and  of  less  frequent  occur- 
rence, are  observed  in  connection  with  the 
stomach  and  intestines. 
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The  mucous  membranes  of  the  larynx,  trachea, 
and  bronchi  show  a  redness  of  varying  intensity 
(Ribbert),  and,  as  a  rule,  are  smeared  with  a 
tenacious  grey  or  yellowish-green  mucus.  While 
these  are  the  macroscopic  appearances,  Ribbert 
describes  a  very  marked  cellular  infiltration  of 
the  mucosa,  together  with  an  engorgement  of 
the  blood-vessels, — these  microscopic  appearances 
giving  one  the  impression  of  an  erysipelatous 
process.  This  impression  is  strengthened  by 
the  fact  that  these  catarrhal  changes  in  the 
mucous  membranes  show  a  strong  tendency 
to  advance — ^spreading  from  the  nasal  passages 
and  pharynx  to  the  larynx  and  trachea,  and 
bronchi,  or  in  the  reverse  direction  outwards 
from  the  bronchi  to  the  larynx,  pharynx,  and 
nose. 

In  the  lungs,  the  consolidation  presents  the 
appearance  of  splenification  rather  than  of  hepa- 
tisation.  The  cut  surface  of  the  pneumonic 
areas  is  usually  smooth,  wanting  the  minutely 
granular  or  granite-like  appearance  of  a  typical 
fibrinous  pneumonia.  PfeifFer,  as  a  result  of  his 
microscopical  investigations,  is  of  opinion  that 
each  infiltrated  area  of  influenzal  pneumonia 
stands  in  direct  relation  to  a  diseased  bronchus. 
The  epithelium  of  such  a  bronchial  tube  is  in- 
fested with  influenzal  bacilli,  which  also  lie  in 
masses  under  the  epithelium.  The  same  observer 
has  also  found  the  purulent  exudation  in  in- 
fluenzal pleuritis  filled  with  great  numbers  of 
bacilli. 

As  regards  the  heart,  thrombosis  within  its 
cavities,  endocarditis,  and  pericarditis  are  occa- 
sionally found.  Weichselbaum  particularly  states 
that  in  a  number  of  cases  the  myocardium  showed 
a  distinct  fatty  degeneration. ^ 

The  spleen,  liver,  and  kidneys  are  not  often 
profoundly  altered  in  influenza. 

As  regards  the  nervous  system,  Jtirgensen 
describes  intense  hyper^emia  of  the  membranes 
of  the  brain.  A.  Pfuhl  of  Cassel  states  that  he 
found  the  bacilli  of  influenza  within  the  blood- 
vessels of  the  brain  and  spinal  cord  in  every  one 
of  a  series  of  cases  showing  congestive  and  in- 
flammatory changes  in  the  cerebral  and  spinal 
meninges.  Foa  of  Turin  found  in  a  case  of  in- 
fluenza, fatal  by  broncho-pneumonia  and  pulmon- 
ary hepatisation,  numerous  microscopic  hsemor- 
rhagic  foci  throughout  the  spinal  cord,  and  in 
some  places  even  degenerative  changes.  The 
heemorrhagic  areas  were  situated  especially  in 
the  posterior  horns  almost  invariably  at  the 
periphery,  the  degenerated  areas  for  the  most 
part  in  the  lateral  horns.  The  grey  substance  and 
the  anterior  horns  were  not  in  the  least  altered. 
Hetweg  speaks  of  an  influenza  hypertemia  which 
affects  the  entire  central  nervous  system.  He 
regards  the  process  as  not  an  ordinary  vaso- 
motor disturbance,  but  a  forerunner  of  an  in- 
flammation. 

'  Finkler,  TioeiUieth  Century  Prmtice  of  Medicine,  vol. 
XV.  p.  106. 


Diagnosis 

Influenza  must  be  distinguished  from  dengue, 
acute  lobar  pneumonia  or  pneumonic  fever, 
cerebro  -  spinal  meningitis,  measles,  or  other 
eruptive  fever  in  childhood,  and  enteric  fever. 

Dengue  fever  is  a  tropical  or  subtropical 
disease.  Its  epidemics  are  circumscribed.  The 
fever  movement  is  much  more  decided  than 
that  of  influenza.  Complications  seldom  occur. 
An  erythematous  rash  is  of  very  constant 
occurrence.  In  contrast  to  dengue  influenza  is 
a  non-eruptive  fever.  When  rashes  do  appear 
they  are  accidental  rather  than  essential  or 
specific,  and  they  result  from  hyperpyrexia,  or 
profuse  sweating,  or  from  the  ingestion  of  such 
drugs  as  quinine,  or  phenazone,  or  salicylate  of 
sodium.  In  the  epidemic  of  1889-90,  in  addition 
to  several  cases  of  herpetic  eruptions,  the  writer 
saw  three  cases  of  papular  sweat  rashes  with 
sudamina,  and  one  case  with  ei-ythema  fugax. 

As  to  pneumonic  fever,  it  is  only  in  those 
cases  of  influenza  which  are  complicated  with 
pneumonia  that  any  doubt  arises.  The  dia- 
gnostics are — the  strict  lobar  distribution  of 
pneumonic  fever,  its  entirely  cyclic  course,  its 
viscid,  rusty  sputum,  its  critical  defervescence. 
The  features  of  influenza  pneumonia  have  already 
been  given  in  this  article. 

Professor  A.  Netter,  of  the  Hopital  Trousseau, 
Paris,  in  his  article  on  "  Cerebro-spinal  Menin- 
gitis "  in  the  sixteenth  volume  of  Twentieth 
Century  Practice,  points  out  that  influenza  in 
its  nervous  form  presents  certain  symptoms 
which  resemble  very  closely  the  symptoms  of 
that  disease.  These  are  especially  the  pain  in 
the  head  and  the  back,  the  general  soreness, 
and  not  infrequently  delirium  and  vomiting. 
The  onset  in  both  cases  is  usually  equally 
sudden.  Influenza  may  even  be  accompanied 
with  suppurative  lesions  of  the  meninges  as 
Eugen  Frjinkel  observed  in  one  case.  To  add 
to  the  difficulty  epidemics  of  both  cerebro-spinal 
meningitis  and  of  influenza  have  coincided. 
Netter  is  persuaded  that  the  two  diseases  have 
been  confused  a  number  of  times,  even  in  Paris, 
and  that  the  cases  of  "grippal  meningitis,"  upon 
the  frequency  of  which  several  writers  have 
remarked,  were  actually  instances  of  epidemic 
cerebro-spinal  meningitis.  The  diagnosis  would 
turn  on  the  presence  of  Kernig's  sign  of  menin- 
gitis, and  the  result  of  a  bacteriological  examina- 
tion of  the  cerebro-spinal  fluid  withdrawn  by 
lumbar  puncture,  as  advised  by  Quincke.  Re- 
gard, lastly,  should  be  had  to  the  character  of 
the  prevailing  epidemic. 

Dawson  Williams  observes  that  influenza,  if 
accompanied  by  much  coi'yza,  may  resemble 
\  very  closely  the  onset  of  measles,  and  the  re- 
semblance may  be  the  closer  if  there  be  much 
depression  and  high  temperature.  The  most 
j  characteristic  single  symptom  of  the  prodromal 
stage  of  measles  is  photophobia.     In  a  child 
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who  has  not  previously  suffered  from  measles 
the  sudden  onset  of  coryza,  accompanied  by 
dread  of  light,  would  raise  a  very  strong  pre- 
sumption of  measles,  and  it  would  be  imprudent 
to  hazard  a  suggestion  of  influenza  even  if  that 
disease  were  prevalent.  When  the  erythema 
of  the  palate  (exanthem)  appears  early,  it  will  be 
of  assistance  in  confirming  a  diagnosis  of  measles. 

In  the  epidemic  of  influenza  of  1892,  very 
many  cases  were  observed  by  Forchheimer  of 
Cincinnati,  in  which  a  differential  diagnosis 
between  scarlatina,  rubella  or  rdtheln,  and  in- 
fluenza proved  difficult  at  the  beginning.  After 
the  cases  began  to  increase  in  number  the 
differential  diagnosis  seemed  easier. 

The  diagnosis  between  enteric  fever  and  the 
gastro-intestinal  type  of  influenza  will  be  aided 
by  the  application  of  Widal's  test,  and  by 
Ehrlich's  diazo  reaction  in  a  less  degree.  Atten- 
tion should  be  paid  to  the  prevailing  epidemic. 
The  presence  or  absence  of  rose-spots  should  be 
noted.  The  condition  of  the  spleen  should  also 
be  ascertained.  The  duration  of  the  fever  is 
greater  in  enteric  fever. 

Treatment 

The  treatment  of  the  affection  we  have  been 
considering  is  based  upon  common-sense  prin- 
ciples. It  is  expectant,  palliative,  symptomatic. 
There  is  no  specific  for  influenza ;  nor  up  to  the 
present  are  there  means  at  our  disposal  for 
securing  immunity  against  its  infection.  The 
susceptibility  to  the  disease  varies  remarkably 
from  time  to  time  in  the  same  individual.  It 
has  already  been  shown  in  this  article  that 
immunity  is  not  acquired  by  an  attack,  rather 
the  reverse. 

The  prophylaxis  of  the  disease  turns  on  strict 
isolation,  however  difficult  to  secure.  In  the 
next  place,  the  mouth  and  nose  should  be 
systematically  and  frequently  disinfected  by 
antiseptic  inhalations,  sprays,  and  washes.  From 
his  own  experience  in  practice,  the  writer  can 
speak  most  highly  of  quinine  and  resorcin  among 
remedies  of  the  class  named.  A  grain  of  sul- 
phate of  quinine  mixed  with  (but  not  dissolved 
in)  a  wineglassful  of  cold  water  makes  an  ex- 
cellent and  efficient  aseptic  gargle.  The  anti- 
microbic  properties  of  quinine  are  well  known, 
and  its  topical  use  after  the  manner  just  de- 
scribed at  once  relieves  the  symptoms  of  sore 
throat,  which  result  from  the  strain  of  the 
phagocytic  conflict  in  the  tonsils — our  first  line 
of  defence  against  the  invading  pathogenic 
microbes.  Another  excellent  preventive  is  the 
frequent  employment  of  a  resorcin  spray.  Eighty 
grains  of  resorcin,  dissolved  in  half  an  ounce  of 
glycerine  and  seven  and  a  half  ounces  of  pepper- 
mint water  or  rose-water — such  is  the  formula 
which  has  proved  most  useful  as  a  mouth  spray 
and  also  as  a  nasal  spray.  Inhalations  of  oil 
of  eucalyptus,  thymol,  oil  of  mountain  pine 
{Pumilio),  and  the  like  are  also  valuable  aids  in 


prophylaxis.  Internally  quinine  has  been  given 
with  apparent  success  as  a  preventive  by  Graeser, 
of  the  Polyklinik  of  Bonn.  Finkler  quotes 
Graeser's  observations  as  follows  : — 

"  In  Bonn  all  the  men  of  one  squadron  (of  a 
regiment  of  hussars  stationed  at  that  place) 
were  given  0*5  gm.  (7|  grains)  of  quinine  in  15 
gm.  (half  an  ounce)  of  whisky  for  a  period  of 
twenty-two  days.  During  this  experiment  there 
became  ill  in  the  first  squadron,  22  men  ;  in  the 
second,  7  ;  in  the  third,  19  ;  in  the  fourth,  42  ; 
and  in  the  fifth,  32.  The  second  squadron  was 
that  in  which  the  quinine  and  the  whisky  had 
been  given  to  the  men.  Out  of  the  seven  cases 
of  sickness  occurring  in  this  squadron,  three 
may  fairly  be  excluded,  because  the  disease 
made  its  appearance  after  the  termination  of 
the  experimental  period.  The  four  remaining 
cases  occurred  on  the  second,  fourth,  fifth,  and 
sixth  day  respectively  of  experimentation  ;  after 
this  period  no  more  cases  of  influenza  occurred 
in  the  second  squadron  while  the  quinine  was 
being  given,  although  the  disease  continued  to 
progress  in  the  others.  This  result  cannot  be 
due  to  chance." 

During  an  epidemic  of  influenza  in  the  winter 
of  1899-1900  in  Manchester,  the  sanitary  autho- 
rity of  that  city,  at  the  instance  of  their  medical 
officer  of  health.  Dr.  James  Niven,  D.P.H., 
issued  a  placard  containing  the  following  "  Pre- 
cautions against  Influenza  "  : — • 

1.  The  sick  should  be  separated  from  the 
healthy.  This  is  especially  important  in  the 
case  of  first  attacks  in  a  household. 

2.  Discharges  from  the  nose  and  mouth  should 
not  be  allowed  to  get  dry  on  a  pocket-handker- 
chief, or  inside  the  house  or  workshop.  They 
should  be  at  once  collected  in  paper  or  clean 
rag  and  burned.  If  this  cannot  be  done,  the 
paper  or  rag  containing  the  discharges  should 
be  dropped  into  a  vessel  containing  water. 

3.  Infected  articles  and  rooms  should  be 
cleansed  and  disinfected.  {See  "  Disinfection," 
vol.  ii.) 

4.  Those  attacked  should  not,  on  any  account, 
join  assemblages  of  people  for  at  least  a  period 
of  ten  days  from  the  commencement  of  an 
attack,  as  they  are  likely  to  convey  the  disease 
to  others.  In  severe  cases  the  person  attacked 
should  remain  away  from  work  for  a  period  of 
three  weeks  from  the  onset  of  the  disease. 

5.  During  the  epidemic  special  attention  to 
cleanliness  and  ventilation  should  be  shown  in 
factories  and  workshops.  Workpeople  are  ad- 
vised to  wear  warm  clothing  and  to  avoid  un- 
necessary exposure. 

6.  Persons  who  are  attacked  by  influenza 
should  at  once  seek  rest,  warmth,  and  medical 
treatment ;  and  they  should  bear  in  mind  that 
the  risk  of  a  relapse  with  dangerous  complica- 
tions constitutes  a  chief  danger  of  the  disease. 

7.  The  attention  of  employers  is  especially 
called  to  these  recommendations. 
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Dawson  Williams,  in  an  excellent  article  on 
"  Incubation  and  Infectiousness,"  in  Twentieth 
Century  Practice  (vol.  xiii.  p.  383),  holds  that 
the  period  of  isolation  ought  to  be  a  week  to 
ten  days  after  the  commencement  of  the  dis- 
ease, according  to  the  severity  of  the  attack. 
In  cases  complicated  by  pneumonia  it  should 
be  extended  to  the  end  of  convalescence. 

When  a  person  is  struck  by  influenza,  only 
one  course  lies  open  to  the  patient,  and  that  is, 
to  take  to  bed  with  the  least  possible  delay. 
Rest,  warmth,  and  quiet  are  three  sovereign 
remedies  for  the  primary  disease  and  the  best 
preventives  of  its  more  deadly  complications. 
We  have  said  that  there  is  no  specific  for  in- 
fluenza. True,  yet  many  drugs  play  a  useful 
part  in  its  palliative  and  symptomatic  treat- 
ment. Tonics,  like  quinine  and  strychnine ; 
antineuralgics,  such  as  phenazone  (antipyrin), 
phenacetin,  acetanilide ;  heart  medicines,  like 
digitalis,  strophanthus,  caffein  ;  antiseptics,  such 
as  phenol  (carbolic  acid),  salicylic  acid,  salol, 
salipyrin,  all  these  and  other  similar  remedies 
fulfil  the  several  indications  for  treatment  which 
influenza  in  its  varying  phases  presents. 

The  most  popular  form  for  the  exhibition 
of  quinine  in  this  disease  is  the  ammoniated 
tincture,  which  may  be  given  in  one-drachm 
doses,  equivalent  to  a  grain  of  quinine,  every 
four,  six,  or  eight  hours.  After  the  first  two 
or  three  days  the  official  solution  of  quinine 
hydrochloride  in  tincture  of  orange  peel  may  be 
given  instead  in  like  doses.  Children  take  a 
grain  of  quinine  mixed  with  and  partially  dis- 
solved in  milk  without  demur,  especially  if  a 
little  syrup  of  orange  or  syrup  of  orange  flower 
water  is  added  to  each  wineglassful  of  milk. 
Quinine  salicylate  may  be  given  in  wafer  cachets 
containing  three  or  five  grains  as  required, 
where  the  combined  eff"ects  of  salicylic  acid  and 
quinine  are  desired. 

In  the  heart- palsy  and  tedious  weakness  of 
convalescence  of  influenza  strychnine  is  our  sheet- 
anchor.  In  failing  heart  it  is  best  given  hypo- 
dermically — one  twenty-second  of  a  grain  (  =  5 
minims  of  the  official  solution)  night  and  morn- 
ing, or  every  eight  hours.  In  convalescence  the 
following  will  be  found  an  agreeable  mode  of 
administration  : — B/  Liquoris  strychninse  hydro- 
chloridi  3ss-)  acidi  hydrochloridi  diluti  3iss., 
tinct.  aurantii  ovj.,  aquse  chloroformi  gvij.  M. 
ft.  mist.  Signa:  "One-eighth  part  twice  or 
thrice  a  day  with  or  after  meals." 

In  this  prescription  dilute  phosphoric  acid 
may  be  substituted  for  the  dilute  hydrochloric 
acid,  and  tincture  of  quinine  for  the  plain 
tincture  of  orange  peel.  Also,  it  is  advisable  to 
interrupt  the  taking  of  this  mixture  after  a  few 
days,  should  it  cause  headache  or  the  spasmodic 
pains  of  strychnine-accumulation. 

While  hypodermic  injections  of  strychnine, 
combined  with  morphia  if  the  patient  is  restless 
or  sleepless,  tell  best  in  the  emergency  of  heart- 


palsy,  digitalis,  strophanthus,  or  caffein  may  be 
exhibited  when  the  crisis  of  heart-failure  is  past. 
From  two  to  five  grains  of  caffein  may  be  given 
every  six  hours  in  the  more  acute  stage,  a 
quarter  of  a  grain  of  sulphate  of  spartein  being 
added  to  each  dose,  if  so  desired.  As  caffein 
increases  arterial  tension,  trinitrin,  which  so 
markedly  reduces  it,  may  (if  necessary)  be  ex- 
hibited at  the  same  time.  But  the  use  of  the 
nitrites  in  cases  of  extreme  weakness  of  the 
heart  must  not  be  indiscriminate  or  unwatched. 

Camphor  elixir,  composed  of  spirit  of  camphor 
ten  parts,  syrup  five,  and  distilled  water  one 
part,  mixes  well  in  water  and  proves  an  excel- 
lent diffusible  stimulant,  in  doses  varying  from 
half  a  drachm  to  one  drachm.  An  American 
writer,  in  the  Boston  Medical  and  Surgical 
Journal,  recommends,  in  the  crisis  of  the  weak 
heart  of  pneumonia,  fifteen  minims  each  of 
tincture  of  valerian,  spirit  of  lavender,  and 
aromatic  spirit  of  ammonia,  every  quarter  of  an 
hour,  until  the  pulse  shows  that  the  heart  is 
regaining  tone  and  beating  more  efficiently. 
The  external  application  of  warmth  over  the  prse- 
cordial  region  is  often  attended  by  the  happiest 
results  when  the  heart  flags. 

When  choosing  between  digitalis  and  stro- 
phanthus it  is  well  to  remember  that  the  latter 
acts  more  quickly  than  the  former.  It  should 
not,  however,  be  forgotten  that  a  remarkable 
tolerance  for  digitalis  is  established  in  acute 
asthenic  pneumonia ;  indeed,  in  some  cases  this 
drug  seems  to  exercise  an  almost  specific  action 
on  the  disease. 

Liquefied  carbolic  acid  in  2-minim  doses,  three 
times  a  day,  proved  an  advantage  in  the  initial 
stages  of  influenza  in  1890-91. 

Salicylate  of  sodium,  given  in  combination 
with  effervescent  citrate  of  caffein,  is  most  use- 
ful as  a  mild  aperient  and  in  relieving  the 
rheumatoid  pains  of  influenza.  Salicylic  acid 
and  phenol  may  be  exhibited  in  the  form  of 
salol,  or  better  still,  salophen  (Drewes  of  Ham- 
burg). The  dose  of  the  latter  compound  is  10 
to  30  grains  daily,  or  even  more.  Another 
salicylic  acid  compound  is  salipyrin,  which  con- 
tains 57'7  per  cent  of  that  acid  with  42-3  per 
cent  of  antipyrin  (phenazone).  This  last-named 
coal-tar  derivative  is  an  invaluable  antineuralgic 
when  given  in  moderate  doses.  A  favourite 
prescription  is  the  following : — ^  Phenazoni  gr. 
12-20,  tincturaj  gelsemii  TT^xx.,  aquee  chloro- 
formi ad  gij.  M.  ft.  haustus.  Signa:  "One- 
fourth  part  every  second  or  third  hour  until 
pain  is  quieted." 

A  long  experience  leads  the  writer  to  the  con- 
clusion that  phenazone  even  in  very  small  doses 
is  not  a  suitable  drug  for  young  children,  in 
whom  it  produces  cyanosis  and  other  signs  of 
collapse.  Phenacetin  is  a  drug  of  the  same 
class  which  is  safer,  and  which  soothes  to  sleep 
while  producing  more  lasting  analgesic  effects. 
It  is  but  sparingly  soluble  in  water,  an  objec- 
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tion  which  appUes  also  to  acetaniUde  (the  so- 
called  "  antifebrin "),  though  to  a  less  extent. 
A  favourite  and  efficacious  method  of  administer- 
ing acetanilide  is  in  the  form  of  "  antikamnia  " 
tablets,  which  are  found  to  contain  about  70 
per  cent  of  that  drug  together  with  about  10 
per  cent  of  cafFein  and  20  per  cent  of  sodium 
bicarbonate. 

If  the  tormenting  and  sometimes  excruciat- 
ing pains  of  influenza  are  once  relieved  by  one 
or  other  of  the  foregoing  remedies,  temperature 
is  likely  to  fall,  and  the  patient  may  be  soothed 
to  sleep.  But  a  solemn  warning  is  needed 
against  any  undue  interference  with  the  fever 
of  influenza  or  any  other  febrile  disease.  The 
nature  of  the  fever  process  is  now  far  better 
understood  than  it  was  even  a  few  years  ago, 
and  we  have  learned  that  "fever,"  or  elevation 
of  bodily  temperature  above  the  standard  of 
health  or  "normal,"  serves  a  useful  purpose, 
provided  that  it  is  properly  controlled.  There 
is,  in  fact,  ;what  the  Germans  aptly  call  "das 
Heil-Fieber" — "the  fever  which  brings  back 
health."  At  the  close  of  an  able  address  on 
"  Antipyresis "  before  the  Tenth  International 
Medical  Congress  at  Berlin,  in  1890,  Professor 
Arnaldo  Cantani  of  Naples  used  the  memorable 
words — "  Das  Fieber,  das  in  so  vielen  Krank- 
heiten  der  beste  Verbtindete  des  Arztes  ist " — 
"  the  fever,  which  in  so  many  diseases  is  the 
best  ally  of  the  physician."  Fever,  in  a  word, 
purges  the  system.  Therefore,  high  tempera- 
ture should  not  be  unduly  meddled  with,  parti- 
cularly in  influenza,  when  it  so  quickly  spends 
itself,  as  a  rule. 

The  dieting  of  the  influenza  patient  will  often 
test  the  physician's  skill  and  tact  far  more 
severely  than  the  mere  prescribing  of  medicine. 
Of  this  disease  it  is  especially  true  that  there 
are  no  two  patients  whom  precisely  the  same 
dietary  will  suit.  We  might  say  :  Quot  homines, 
tot  epulce. 

Of  course  the  dietetic  rules  which  apply  to 
any  febrile  disease  apply  equally  to  influenza. 
Slops  at  first,  solids  later  on  in  a  gradually 
ascending  scale,  from  lightly  boiled  fresh  eggs 
to  chicken,  sweetbreads,  lamb's  fry,  trotters,  tripe 
and  cow-heel,  fish,  roast  joints,  etc.  But  there 
are  cases  in  which  even  the  lightest  foods  are 
spurned  with  loathing.  Then  water — cold  or 
hot — may  be  sipped,  or  "  egg  water "  (the  eau 
alhurimieuse  of  the  French)  may  be  given. 
This  excellent  "  dish  "  is  prepared  by  blending 
with  a  pint  of  cold  water  the  whipped-up  whites 
of  from  two  to  four  eggs,  and  flavouring  with 
salt  or  cinnamon.  White  wine  whey  may  be 
given  with  equal  parts  of  unflavoured  egg-water, 
if  a  stimulant  for  a  very  delicate  stomach  is 
desired.  A  more  substantial  meal  is  egg-flip. 
The  lightest  form  of  this  is  made  by  pumping 
soda-water  from  a  siphon  on  to  the  whipped-up 
yolk  of  an  egg.  Then  the  animal  broths  may 
be  given,  always  remembering  that  an  almost 


infinite  variety  of  flavour  may  be  obtained  by 
mixing  different  broths  together — for  example, 
chicken-broth  and  beef-tea  in  equal  parts.  In 
a  word,  in  attempting  to  draw  up  a  bill  of  fare 
for  a  fastidious  influenza  patient,^  we  should 
always  remember  that  "  what  is  one  man's 
food  is  another  man's  poison."  Dr.  T.  King- 
Chambers,  in  his  excellent  Manual  of  Diet  in 
Health  and  Disease  (published  in  1875),  re- 
minds us  that  when  the  tailor  in  Laputa  sternly 
refused  to  take  the  usual  measiirements,  and 
insisted  on  constructing  Captain  Gulliver's  coat, 
waistcoat,  and  breeches  on  abstract  principles, 
the  customer  vowed  it  was  the  worst  suit  of 
clothes  he  ever  had  in  his  life.  Dr.  Chambers 
adds:  "We  should  certainly  fail  in  the  same 
way  if  we  did  not  take  the  measure  of  number- 
less contingencies  in  the  daily  life,  and  number- 
less peculiarities  in  the  persons  of  those  who 
consult  us  about  their  diet  and  regimen." 

Always  true,  these  words  apply  with  special 
propriety  to  the  dietetic  treatment  of  influenza. 

Infra.-* — in  compound  words  infra-  means 
below,  e.g.  iifraclamc^dar  (below  the  clavicle), 
infracostal  (below  a  rib),  inframaxillary  (relating 
to  the  lower  jaw),  infrascapular  (below  the 
scapula),  etc. 

Infundibulum. — A  funnel-shaped  pas- 
sage or  depression.  See  Physiology,  Eespira- 
TiON  {Respiratory  MecJianism,  Infundibular 
Passages  of  Lung) ;  Fallopian  Tubes  {Anatomy, 
Ostium  Abdominale). 

Infusa..    See  Prescribing. 

Infusion,  Saline, — A  solution  of 

common  salt  in  distilled  water  (1  drachm  to  the 
pint),  used  for  injection  into  the  subcutaneous 
tissue,  a  vein,  or  the  rectvun  in  cases  of  hjemor- 
rhage,  eclampsia,  sepsis,  etc.  See  Labour, 
PosT-PARTUM  H/EMORrhage  {Post-ho^morrhagic 
Collapse) ;  Shock. 

Infusoria.  See  Parasites  {Protozoa, 
Infusoria). 

Ing'iuvin. — A  digestive  preparation  ob- 
tained from  the  crop  of  the  chicken ;  fowls' 
pepsin  ;  used  in  intractable  vomiting  and 
digestive  disorders. 

Ingrravescent  Apoplexy.  —  That 

form  of  apoplexy  in  which  the  loss  of  conscious- 
ness docs  not  occur  suddenly,  but  is  gradually 
and  steadily  developed.  See  Hemiplegia  {Con- 
dition at  Onset). 

Ingrowing:  Nail.  See  Nails,  Affec- 
tions OF  {Unguis  incarnatus). 

lng['Uinal.  —  Relating  to  the  inguen  or 
groin,  e.g.  inguinal  artery,  inguinal  canal,  in- 
guinodynia  (pain  in  the  groin),  inguinal  hernia 
(.see  Hkhnia),  inguinal  hydrocele,  etc. 

'  See  "  Invalid  Feeding." 
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Inhalation -Pneumonia.— Inflam- 
mation of  the  lungs  (bi'oncho-pneumonia)  follow- 
ing upon  the  aspiration  into  the  larynx  and 
bronchi  of  particles  of  food  or  drink,  as  in  cases 
in  which  the  sensitiveness  or  the  structural 
integrity  of  the  parts  concerned  in  deglutition 
is  affected;  aspiration-  or  deglutition-pneumonia; 
ether-pneumonia. 

Inhalations. — Volatile  drugs  may  be 
given  as  vapores  or  inhalations,  and  they  may 
have  an  irritating  effect  on  the  bronchial 
mucous  membrane  {e.g.  iodine,  bromine,  sulphur 
fumes,  ammonia,  etc.),  or  a  stimulating  action 
{e.g.  creosote,  cubebs  oil,  benzoin,  etc.),  or  a 
soothing  action  {e.g.  conium,  hydrocyanic  acid), 
or  a  disinfecting  action  {e.g.  iodoform,  carbolic 
acid,  oil  of  juniper,  etc.).  See  also  Pharma- 
cology ,  Prescribing  ;  Bronchi,  Bronchiectasis 
{Treatment). 

Inhalers.   »SVe  An/esthesia. 

Inheritance.  See  Heredity;  Haemo- 
philia ;  Syphilis  ;  etc. 

Inhibition. — The  power  of  restraining 
action,  whether  exercised  voluntarily  or  re- 
flexly.  See  Insanity',  Nature  and  Symptoms 
{Personality  and,  Subconsciousness) ;  Insanity, 
Nature  and  Symptoms  {Types  of  Episodic  In- 
sanity, Defects  of  Inhibition) ;  Physiognomy 
AND  Expression  {Expression  of  Brain  Faculty, 
Inhibition) ;  Physiology,  Tissues  {Nerves,  In- 
hibitory) ;  Physiology,  Circulation  {Intra- 
cardiac Nervous  Mechanism). 

Inhumation. — Earth  burial  {q.v.). 

Iniencephaly.— The  teratological  type 

f 


in  which  through  the  backward  bending  of  the 


head  upon  the  dorsal  region  the  nape  of  the 
neck  loses  its  external  position  and  is  enclosed 
within  the  somewhat  globular  mass  formed  by 
the  head  and  trunk  (Gr.  IvLov,  nape  of  the 
neck,  and  eyKec^aAos,  brain) ;  the  occiput  is 
imperfectly  formed,  and  there  is  usually  spina 
bifida  of  considerable  extent.  See  also  Tera- 
tology {Malformations  of  the  Sp>ine). 

IniodymuS. — Twins  having  a  single 
body  with  two  heads  joined  laterally  and 
posteriorly. 

In  ion. — The  occiput  or  nape  of  the  neck. 

Iniopag'US. — The  variety  of  craniopagous 
twins  {i.e.  twins  united  by  the  heads)  in  which 
the  union  is  by  the  occiputs. 

Injections.  See  Aneurysm  (Treatment, 
Injection  of  Coagulants  or  Ergotin) ;  Cholera, 
Epidemic  {Treatment,  Injection  of  Saline  Fluids) ; 
Enemata  ;  Inpusa  ;  Scrotum  and  Testicle, 
Diseases  of  {Hydrocele,  Treatment,  Injection  of 
Irritating  Liquids) ;  Shock  {Treatment,  Saline 
Solution) ;  Snake-Bites  {Treatment,  Antivenine). 

Injuries.  See  Medicine,  Forensic;  Un- 
consciousness ;  and  under  the  various  organs 
and  parts  (Bladder,  Ankle-Joint,  etc.  etc.). 

Innocent  Tumours.    See  Tumours. 

Innominate  Artery.  See  Aneurysm 
{of  the  Neck) ;  Arteries,  Ligature  of  {Inno- 
minate Artery). 

Innominate  Bone.     See  Labour, 

Prolonged  {Pelvic  Deformities). 

Innsbruck.  See  Therapeutics, 
Health  Eesorts  {Austria). 

Inoculation,  Preventive.  See 

Immunity  ;  Plague  ;  Rabies  ;  Small-pox  ; 
Therapeutics,  Serum  Therapy;  Vaccina- 
tion; Yellow  Fever. 

InoSCOpy.  —  Jousset's  method  of 
examining  exudates  for  tubei'cle  bacilli : 
first  flbrin  masses  are  allowed  to  form,  and 
these  fix  the  bacilli ;  tlien  the  til^rin  is 
dissolved  away  (by  means  of  a  solution  of 
glycerine,  hydrochloric  acid,  and  sodium 
fluoride),  and  the  fluid  is  centrifuged  ;  the 
bacilli  are  left  in  the  sediment.  It  is  not, 
however,  an  absolutely  certain  method 
(Kcirmoczi  and  Jassniger). 

Inosite. —  Muscle  sugar  (Or.  h'os, 
a  muscle).  See  Physiology,  Tissues 
{Muscle,  Chemistry  of) ;  Physiology,  Food 
and  Digestion  {Sources  of  Principles  of 
Food,  Flesh) ;  LTrine,  Pathological 
Changes  in  {Sugars,  Inosuria). 

Inquest.  See  Medicine,  Forensic 
(Certif  cation  of  Deaths,  Procedure  in  Eng- 
land and  Ireland). 

Inquisition. — An  inquiry  into  the  cir- 
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cumstances  of  a  case,  e.g.  the  mental  condition 
of  any  person,  when  it  is  called  an  Inquisition 
of  Lunacy. 

Insa.nity. — The  subject  of  Insanity  is 
here  discussed  in  the  following  four  main 
sections  : — ■ 

1.  Etiology. 

2.  Pathology. 

3.  The  Nature  and  Symptoms. 

4.  Treatment. 

See  f  urther  under  Adolescent  Insanity  ; 
Alcoholic  Insanity  ;  Anaesthesia,  General 
Physiology  {Remote  Effects);  Bed-Sores;  Brain, 
Tumours  op  {Symptoms) ;  Brain,  Surgery  of 
{Concussion,  Tr-eatment) ;  Bronchi,  Bronchitis 
{Insanity  of  Cyanosis) ;  Chorea  {Choreic  In- 
sanity) ;  Civil  Incapacity  ;  Climacteric  In- 
sanity ;  Criminal  Responsibility  ;  Dipsomania  ; 
Epileptic  Insanity  ;  Fragilitas  Ossium  ; 
General  Paralysis  ;  H/ematoma  Auris  ;  Hyp- 
notism; Lunacy  ;  Lungs,  Tuberculosis  {Compli- 
cations, Mental)  ;  Malingering  {Insanity) ; 
Masturbation;  Mental  Deficiency;  Morphino- 
mania  and  Allied  Drug  Habits  ;  Paralysis, 
Insanity  associated  with  ;  Paranoia  ;  Pre- 
gnancy, Affections  and  Complications  {Mental 
Coinplicatimis) ;  Puerperium,  Pathology  {Puer- 
2)eral  Insanities)  ;  Senile  Insanity  ;  Sleep, 
Normal  and  Morbid  ;  Stomach  and  Duodenum, 
Diseases  of  {General  Symptomatology,  Remote 
Symptoms) ;  Suicide  ;  Thyroid  Gland,  Medical 
{Myxoedema) ;  Thyroid  Gland,  Medical  {Ex- 
ophthalmic Goitre,  Mental  Condition) ;  Uncon- 
sciousness ;  Vice. 
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Heredity  and  Stress.— 1!\yq  causation  of  insanity 
is  a  highly  complex  question  in  detail,  yet  the 
broad  fundamental  facts  may  be  narrowed  to  two 
comprehensive  statements  regarding  heredity 
and  stress.  The  inherent  faulty  nervous  organ- 
isation of  the  individual  and  the  stress  of 
environment  constitute  the  basis  of  our  con- 
siderations in  regard  to  this  subject.  How  far 
these  considerations  may  lead  us  even  in  a  brief 
survey  of  practical  import  must  be  evident,  as 
they  relate  to  all  the  various  forms  of  systematic 


knowledge  which  are  subordinate  to  the  master 
art  of  healing.  In  elucidating  the  etiology  of 
insanity  we  have  not  only  to  specialise  in  the 
department  of  psychiatry,  we  have  to  pass 
beyond  its  limits,  and  regard  the  question  from 
the  point  of  view  of  general  medicine,  we  have 
to  investigate  sociological  conditions,  and  pass 
in  review  large  questions  of  education,  of 
training,  of  hygiene.  In  short,  if  the  science 
and  art  of  medicine  is  to  be  of  value  in  eluci- 
dating the  causation  of  insanity,  it  must  reveal 
the  past,  predict  the  future,  and  so  order  that 
prevention  shall  minimise  the  cases  presented 
for  cure.  Cure  comes  late  in  the  day,  we  are 
confronted  with  an  intolerable  mass  of  confirmed 
mental  disorders  from  which  recovery  is  impos- 
sible. That  well-worn  adage  obsta  principiis 
is  the  watchword  of  the  medical  profession,  and 
to  the  prevention  of  disease  our  energies  must 
be  directed.  Is  insanity,  then,  one  of  the  pre- 
ventable diseases?  Can  we  stamp  it  out  as  typhus 
has  been  subdued  by  hygienic  control  ?  Not  so 
long  ago  phthisis  was  permitted  to  ravage  the 
country,  yet  to-day  we  have  high  hopes  of 
altering  its  incidence  altogether,  we  are  even 
impatient  that  it  has  remained  so  long  with  us. 
True,  there  is  no  gross  demonstrable  bacillus  at 
work  in  the  ordinary  case  of  insanity.  We 
have  to  trace  the  history  of  failure  beyond  the 
individual,  and  to  deal  with  a  more  complex 
causation ;  yet  in  a  larger  hope  for  future 
generations.  Were  it  not  so,  our  labours  in 
research  would  be  vain,  our  counsel  untrust- 
worthy and  misleading. 

Definitions,  Legal  and  Medical. — Many  defini- 
tions of  insanity  have  been  put  forward,  and 
these  need  not  be  discussed  here.  The  all- 
important  fact  is,  that  the  bi-ain  is  the  organ 
of  mind,  and  that  mental  disorders  are  to 
be  correlated  with  the  nervous  system,  more 
especially  with  the  frontal  lobes  of  the  cerebrum. 
We  need  not  enter  upon  a  discussion  of  the 
conceptions  of  mental  action.  At  any  rate  it 
in  some  way  coincides  with  intimate  and  subtle 
changes  in  the  nervous  system.  Face  to  face 
with  the  practical  administration  of  law  certain 
definitions  are  requisite,  and  these  have  been 
modified  from  time  to  time  as  knowledge  grows, 
until  they  have  become  propositions  which 
fairly  represent  insanity  in  sociological  relations. 
As  to  criminals  who  are  insane,  the  law  requires 
to  be  informed  if  they  knew  the  nature  and 
quality  of  the  criminal  act,  and  that  it  was 
wrong.  That  is  being  further  developed  by  the 
question,  "Could  he  help  it?"  If  the  crime 
under  review  were  committed  by  a  person  who 
did  not  knout  what  he  was  doing  (and  Sir  James 
Fitzjames  Stephen  imports  a  metaphysical 
distinction  into  the  word  knoiv),  or  if  he  could 
not  help  it,  then  he  is  regarded  as  legally 
insane.  Or,  if  a  person  executes  a  will  which 
can  be  shown  to  have  been  made  under  the 
influence  of  ideas  repugnant  to  the  common 
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sense  of  society,  he  is  held  to  have  been  of 
unsound  mind,  memory,  or  understanding. 
Lastly,  the  law  may  inquire  whether  a  person 
is  capable  of  managing  himself  or  his  affairs, 
and  evidence  is  led  to  show  what  his  conduct 
has  been.  Should  his  conduct  be,  in  certain 
measure,  different  from  what  is  commonly  held 
to  be  right  and  prudent,  it  will  be  held  insane, 
and  he  will  be  placed  under  judicial  guardian- 
ship. The  law  takes  but  little  cognisance 
of  trifling  deviations  from  conventional  usage, 
and  its  definitions  are  designed  to  meet  cases 
of  patent  insanity.  Medicine,  on  the  other 
hand,  is  less  easily  satisfied,  and  a  medical 
definition  of  insanity  becomes  prolix  in  the 
endeavour  to  prove  comprehensive.  Small 
deviations  are  often  momentous  in  consequences, 
but  the  superficial  observer  is  impatient  of  the 
"  trivialities  "  of  science.  Yet,  as  the  twitching 
of  a  finger  may  be  the  herald  of  gross  cerebral 
mischief,  so  may  a  trifling  irritability  grow 
into  a  mental  storm  of  intensity  and  duration. 
The  little  cloud  like  a  man's  hand  foretells  the 
delvige. 

As  the  world  becomes  more  critical  of  conduct, 
so  is  the  alienist  most  observant  of  conduct. 
The  insane  person  is  antisocial,  or  rather  un- 
social. He  does  not  play  his  part  as  formerly, 
he  does  not  play  his  part  in  conformity  with 
the  rules  of  the  game.  Dr.  Mercier  has  summed 
up  the  whole  matter  in  "  three  factors — disorder 
of  the  highest  nerve  arrangements,  disorder  of 
conduct,  disorder  of  consciousness ;  and  in 
every  case  the  disorder  of  consciousness  includes 
disorder  of  thought  and  feeling,  of  self-conscious- 
ness, and  of  consciousness  of  the  relation  of  self 
to  surroundings." 

A  consideration  of  CuUen's  definition  of 
insanity  shows  how  far  we  have  advanced. 
He  said  :  "  Insanity  is  a  lesion  of  the  intellectual 
faculties  without  pyrexia  and  without  coma." 
Although  we  still  speak  of  the  intellectual 
faculties  our  business  as  physicians  is  with  the 
underlying  physical  constitution  ;'and  Cullen's 
definition  fails  as  completely  in  regard  to  the 
stated  lesion  as  in  regard  to  the  absence  of 
pyrexia.  We  are  not  now  concerned  with  mere 
imperfections  of  the  intellect,  our  measure  of 
insanity  is  the  observed  reaction  of  the  indi- 
vidual in  relation  to  his  environment ;  if  that 
I'eaction  is  abnormal,  owing  to  nervous  disorder, 
the  person  is  insane,  and  it  is  this  question  of 
disorder  consequent  on  disease  which  makes 
insanity  an  affair  of  medicine.  The  disease 
may  be  of  the  most  varied  character.  It  may 
be  what  we  conveniently  term  functional,  it 
may  be  a  coarse  degenerative  process,  it  may 
be  an  arrest  of  development.  And  in  conse- 
quence of  these  infinite  variations,  from  the 
indefinite  beginnings  of  abnormal  action  to  the 
most  marked  depravation  of  mind,  there  are 
innumerable  cases  of  difficulty,  elusive  and 
changeable.    Thus  we  have  to  fall  back  upon 


the  rule  to  consider  each  case  on  its  merits — 
the  circumstances  affecting  each  have  to  be 
weighed.  Further,  for  our  purpose  in  eluci- 
dating the  causes  of  insanity  we  have  to  take 
into  consideration  the  neuroses  which  are  in- 
dicative of  nervous  instability.  We  cannot  in 
this  connection  exclude  these  "  minor "  dis- 
orders, such  as  neurasthenia  or  hysteria.  The 
neurotic  inheritance  by  transmutation  may 
evolve  as  marked  insanity.  The  seeds  of 
degeneracy  are  evident,  and  are  only  too  apt 
to  germinate. 

We  have  arrived,  therefore,  at  the  conclusion 
that  nervous  instability,  nervous  derangement, 
nervous  degeneration,  are  the  underlying  phy- 
sical facts  of  insanity ;  that  the  mental  aberra- 
tion is  at  least  concomitant  with  these  facts, 
and  that  we  have  to  deal  with  the  various 
forms  of  insanity  on  the  same  general  principles 
which  guide  us  in  other  departments  of  medicine, 
specialising,  indeed,  as  may  be  requisite  in  the 
due  observation  of  nervous  phenomena,  and 
giving  all  attention  to  the  details  of  conduct 
which  constitute  the  reaction  of  the  individual 
whose  mental  condition  is  the  subject  of  in- 
vestigation. 

Pathological  Considerations. — The  anatomical, 
physiological,  and  pathological  considerations 
which  call  for  special  study  need  not  be  enlarged 
upon  here  {see  p.  451).  Suffice  it  to  say  that 
these  are  of  the  utmost  importance,  and  that 
the  present  state  of  knowledge  is  advancing 
rapidly  year  by  year.  We  may,  however,  but 
briefly  indicate  that  the  nervous  system  is  liable 
to  disease  in  conditions  similar  to  those  occurring 
in  other  parts  of  the  body.  If  there  be  a  differ- 
ence it  is  in  the  far-reaching  effects  of  toxic 
agencies,  traumatic  accidents,  inflammatory  and 
degenerative  processes  affecting  the  delicate  and 
complex  constitution  of  the  most  highly  organ- 
ised and  latest  developed  material  in  nature. 
The  neurons  with  their  complicated  connections 
are  susceptible  of  damage  in  measure  yet  unde- 
termined by  our  finest  instruments  of  research. 
Grosser  changes,  indeed,  have  been  detected 
where,  but  lately,  changes  were  denied.  The 
territory  of  functional  and  idiopathic  disorders 
is  being  rapidly  investigated,  and  pioneers  are 
charting  the  unexplored.  We  are  thus  enabled 
to  comprehend  the  fatuity  of  advanced  epileptic 
dementia,  and  the  hopelessness  of  recovery,  long- 
recognised,  is  explained  by  the  irreparable 
damage  to  the  nervous  elements.  We  are  thus 
impressed  by  the  primary  importance  of  physical 
conditions  which  eventually  become  manifest  in 
mental  disorders.  The  mental  disorder,  the 
insanity,  is  not  the  main  question  in  the  mind 
of  the  physician.  The  grandiose  speech  and  the 
extravagant  conduct  of  the  general  paralytic  are 
merely  symptoms  of  a  special  cerebral  disease. 
They  do  not  constitute  the  real  malady,  however 
helpful  in  diagnosis.  The  general  paralytic  may 
be  depressed  and  melancholic,  but  he  is  still 
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suftering  fi'oni  general  paralysis.  The  essential  j 
nature  of  his  trouble  is  the  cortical  disease  of 
his  brain.  And  so  it  is  with  the  whole  group  of 
nervous  diseases,  we  may  be  struck  by  the 
grotesque  gestures  of  chorea,  we  may  be  appalled 
by  the  convulsions  of  epilepsy,  we  may  be 
observant  of  the  attitude  of  stupor,  but  we 
must  pass  beyond  these  apparent  phenomena  to 
attain  a  true  understanding  of  the  fundamental 
and  real  disorder.  We  must  not  be  over-much 
occupied  by  the  consideration  of  the  mental 
symptoms  of  insanity,  we  must  search  for  their 
causes  in  the  ancestors  of  our  patients  and  in 
the  life-history  of  the  patients  themselves. 

Causes  stated. — The  Scottish  Commissioners 
in  Lunacy  have  hitherto  refrained  from  report- 
ing upon  the  causation  of  insanity  on  the 
ground  that  the  information  obtainable  is 
altogether  untrustworthy.  The  English  Com- 
missioners, however,  compile  tables  in  regard 
to  causation  from  information  verified  by  the 
medical  officers  of  the  asylums.  These  tables 
show  the  percentage  to  the  yearly  average 
number  of  patients  in  the  private  and  pauper 
classes  admitted.  During  the  five  years  1892- 
1896  the  table  stands  thus  : — 


Private. 

Pauper. 

M. 

F. 

M. 

F. 

Domestic  trouble 

.  4-5 

10-7 

4-2 

8-8 

Adverse  circumstances 

.  8-3 

3-9 

7-2 

4-5 

Anxiety  and  worry  . 

.  14-0 

11-0 

4-9 

5-0 

Religious  excitement 

.  1-7 

3-1 

1-4 

1-5 

Love  affairs 

.  1-2 

3-6 

•6 

2-0 

Fright  and  shock 

"7 

2-0 

•8 

1-7 

Intemperance  in  drink 

.  20-5 

8-6 

21-7 

8-9 

Sexual 

.  2-3 

•4 

■9 

•6 

Venereal  disease 

.  3-9 

■5 

Self-abuse 

.  4-0 

•9 

1-8 

•1 

Over-exertion  . 

•6 

•6 

•3 

•2 

Sunstroke . 

.  3-5 

•2 

1-5 

•1 

Accident  or  injury  . 

.  2-9 

■7 

4-9 

•9 

Pregnancy 

•7 

1-2 

Puerperal . 

6-5 

6-4 

Lactation  . 

•8 

1-6 

Uterine  and  ovarian  . 

2-4 

•8 

Puberty  . 

"5 

•9 

1-0 

1-0 

Change  of  Life  . 

7-4 

4-5 

Fevers 

.  2-4 

1-8 

1-3 

•8 

Privation  . 

■2 

•5 

1-5 

1-5 

Old  age  . 

.  3-6 

3-8 

6-5 

7-3 

Bodily  diseases 

.  9-0 

10-9 

14-0 

13-0 

Previous  attacks 

.  15-4 

23-5 

16-7 

22-0 

Hereditary 

.  20-9 

29-0 

20-7 

25-7 

Congenital 

.  5-2 

2-0 

5-1 

3-9 

Other  causes 

.  1-7 

1-2 

ro 

■7 

Unknown . 

.  13-3 

9-3 

18-4 

16-1 

These  "  causes  " 

include 

varieties 

of 

stress 

consequent  upon  which  the  patients  imder  cog- 
nisance of  the  Commissioners  succumbed  to 
mental  diseases,  as  well  as  the  enumeration  of 
cases  of  an  hereditary  nature.  It  will  be  seen 
that  the  mental  strain  imposed  upon  the  indi- 
viduals told  more  heavily  upon  those  of  the 
private  class  than  upon  those  of  the  pauper 
class.  The  domestic  troubles,  as  might  be  ex- 
pected, fall  heavily  on  women,  while  men  are 
more  oppressed  by  business  anxieties  and  worries. 
But  these  single  "  causes  "  by  no  means  represent 


the  whole  truth.  Trouble  and  worry  are  in- 
volved with  many  other  disadvantageous  circum- 
stances, and  issue  in  a  deteriorated  state  of 
health  which  leads  by  easy  transition  to  mental 
disorder.  Turning  to  the  physical  causes,  the 
preponderating  influence  of  alcoholic  intemper- 
ance is  at  once  recognised,  but  one  may  doubt 
if  the  figures  represent  a  close  approximation 
to  the  truth.  A  more  rigorous  investigation 
materially  reduces  the  percentage,  but  when 
the  social  effects  of  alcoholism  are  considered, 
we  may  place  against  that  reduction  the  cases 
of  domestic  trouble  and  adverse  circumstances 
consequent  on  the  abuse  of  alcohol.  On  an 
examination  of  48  alcoholic  cases  out  of  a  total 
admission  number  of  520,  the  proportion  was 
found  to  be  9-2  per  cent  at  the  Perth  Royal 
Asylum,  which  deals  onlj'  with  private  patients. 
These  divided  into  classes  as  follows  : — A.  Alco- 
holic persons  without  other  ascertained  cause. 
B.  Alcoholics  who  were  hereditarily  insane.  C. 
Alcoholics  with  alcoholic  heredity.  D.  Alco- 
holics consequent  on  physical  stress.  E.  Alco- 
holics consequent  on  mental  stress. 


A   3  "26  per  cent. 

B   3-07 

C   2-11 

D   0-58 

E   0-19 
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Or  to  put  a  concrete  case.  A  gentleman, 
whose  mother  had  laboured  under  recurrent 
mania  all  her  adult  life,  informed  me  that  he 
had  for  years  averted  periodical  attacks  of 
mental  depression  by  a  free  use  of  alcohol.  On 
his  admission  his  symptoms  pointed  to  alcoholic 
intemperance,  but  the  ordinary  motor  symptoms 
soon  passed  off,  leaving  him  in  a  state  of  acute 
melancholia.  Alcohol  had  at  last  failed  him. 
His  alcoholism  was  the  residt  of  insanity,  and 
by  no  means  the  cause  of  it.  There  are  other 
facts,  however,  which  demonstrate  the  wide- 
spread influence  of  alcoholic  intemperance  in 
the  production  of  insanity,  e.g.  the  well-known 
observation  of  Dr.  Yellowlees  who  showed  how 
good  times  and  high  wages  filled  the  Glamorgan 
County  Asylum  as  a  direct  consequence  of  ex- 
cessive drinking,  while  the  converse  also  held 
good. 

By  this  table  of  the  Commissioners  the  effects 
of  bodily  diseases,  toxic  states,  crises  of  life,  old 
age,  are  also  shown  approximately.  It  will  be 
seen  that  many  had  previous  attacks  of  insanity 
in  the  proportion  of  15  or  16  in  men  to  22  or  23 
per  cent  in  women.  Lastly,  we  may  remark  the 
percentages  stated  in  regard  to  heredity,  which 
are  assuredly  understated  owing  to  the  difficulty 
of  obtaining  information  as  to  the  intimate 
family  history  of  the  cases  coming  under  obser- 
vation. At  any  rate,  of  patients  received  into 
the  Perth  Royal  Asylum  during  the  past  eight 
years,  the  average  proportion  of  those  who  had 
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an  hereditary  tendency  to  insanity  is  43  per 
cent,  and  to  neuroses  19  per  cent  in  addition. 
And  yet  this  is  not  all  the  truth,  for  in  spite  of 
every  care  and  repeated  investigations  there  are 
patients  of  such  a  nature  that  their  hereditary 
taint  can  be  recognised  in  the  symptoms  of  their 
insanity,  but  who  are  excluded  from  the  list  of 
predisposed  either  by  the  wilful  untruthfulness 
of  their  relatives  or  by  the  absence  of  definite 
information. 

Heredity  and  JVeuroses. — We  shall  now  con- 
sider in  some  detail  how  this  chief  cause  of  in- 
sanity occurs.  The  outstanding  laws  of  heredity 
are  well  known,  and  have  been  the  subject  of 
much  discussion  of  late  years.  Darwin  and 
Weissmann  have  each  their  disciples,  and  with 
regard  to  the  main  fact  they  are  agreed  that 
there  is  a  transmission  of  parental  attributes. 
It  is  sufficient  for  our  purpose  to  accept  the  laws 
of  heredity  in  the  Darwinian  form,  for  we  can- 
not but  believe  that  slow  and  gradual  modifica- 
tions by  environment  are  transmissible  (see 
"Heredity,"  vol.  iv.  p.  172).  It  is  nothing  to 
the  purpose  to  search  for  the  transmission  of 
imperfect  limbs  consequent  on  parental  amputa- 
tions. The  law  of  solidarity  (the  transmission 
of  ancestral  characters  intact)  repels  any  such 
objection,  which  is  merely  a  revival  of  early 
objections  to  the  Darwinian  theory  of  evolution. 
But,  although  the  tendency  is  for  the  child  to 
inherit  every  character  of  the  parents,  there  are 
various  modifying  influences  at  work,  such  as 
prepotency.  There  are  also  toxic  influences, 
such  as  syphilis  and  alcoholism,  which  are 
undoubtedly  transmissible  and  alter  the  course 
of  the  life  of  the  offspring.  There  can  be  no 
doubt  that  the  child  of  parents  advanced  in  life 
is  endued  with  less  vitality  than  the  normal, 
and  that  pathological  heredity  follows  the  same 
line  as  physiological  heredity.  We  recognise 
that  it  is  not  so  much  a  transmission  of  patho- 
logical characters  as  a  predisposition  to  succumb 
to  pathological  influences.  The  child  is  not  born 
phthisical,  but  its  constitution  develops  into  a 
condition  favourable  for  the  growth  of  the  special 
bacillus.  Then,  again,  there  are  well-known 
laws  relating  to  consanguinity  and  exsanguinity, 
which  must  be  observed  if  heredity  is  to  be 
maintained  in  the  most  favourable  condition  as 
regards  offspring.  This  becomes  a  question  of 
practical  importance  in  the  consulting-room,  for 
it  is  occasionally  asked  whether  a  person  with 
an  hereditary  predisposition  to  insanity  should 
marry.  The  marriage  of  first  cousins  is  not  un- 
commonly proposed  in  families  of  insane  hered- 
ity, for  these  individuals  have  an  undoubted 
tendency  to  form  such  connections.  These 
marriages  should  be  forbidden  if  a  common  and 
near  ancestor  has  been  insane,  or  if  there  is  a 
near  inheritance  in  each  of  the  separate  families  ; 
but  it  is  permissible  if  insanity  has  declared 
itself  in  only  one  of  the  separate  families.  The 
question  of  inbreeding  has  not  been  discussed 


with  moderation  at  all  times ;  no  doubt  if  con- 
tinued for  generations  it  is  disastrous  ;  but  Huth 
has  shown  that  arguments  and  facts  are  want- 
ing to  prove  that  consanguineous  marriages  in 
healthy  families  cause  insanity  and  similar  evils. 

Insanity  is  a  retrogression,  a  dissolution.  It 
is  a  reversal  of  evolution,  and  as  such  has  its 
beginnings  in  the  latest  evolved  structures  and 
functions  of  the  brain.  The  recently  acquired 
characters  are  least  stable  ;  they  have  been  added 
in  course  of  generations  by  the  operation  of 
natural  selection  and  the  conditions  of  environ- 
ment. It  has  been  said  that  if  men  gave  the 
same  attention  to  the  propagation  of  their  species 
as  they  do  to  the  breeding  of  horses  the  race 
would  have  been  more  highly  civilised,  more 
highly  developed  physically  and  mentally.  But 
while  that  is  in  measure  true,  we  must  recognise 
that  the  successes  of  the  horse-breeder  are  few 
compared  with  his  disappointments.  We  are  in 
haste  to  be  perfect,  but  the  operations  of  the 
laws  of  heredity  are  not  abrogated  on  that 
account.  And  the  fact  remains  that  marriages 
are  not  entered  upon  with  that  sense  of  responsi- 
bility to  offspring  which  is  desirable. 

Degeneracy.  —  What  is  degeneracy  %  Much 
has  been  written  round  about  this  subject,  and 
we  have  had  elaborate  descriptions  of  the  stig- 
mata of  degeneration  which  are  held  in  light 
esteem  by  those  who  are  definitely  opposed  to 
the  extreme  teaching  of  Lombroso  and  the 
pamphleteering  of  Nordau.  Following  Morel, 
and  making  a  special  study  of  the  prisoners 
under  his  care  in  Perth,  Bruce  Thomson  came 
to  the  conclusion  that  heredity  was  the  prime 
factor  of  criminality,  and  that  environment 
determined  the  almost  inevitable  issue.  He 
outlined  the  physical  appearances  of  criminals, 
called  attention  to  their  malformations  of  body 
and  perversions  of  mind.  These  are  the  stig- 
mata of  degeneration  familiar  to  those  who  are 
brought  into  contact  with  the  criminal  and  the 
insane.  They  are  pathological  deviations  from 
the  normal  type,  not  to  be  declared  morbid 
separately.  The  weight  of  evidence  declares 
them  to  be  morbid,  just  as  in  the  Tichborne 
case  Orton  was  not  found  to  be  an  impostor  on 
one  count  or  another,  but  consequent  on  the 
summation  of  all  the  counts,  by  the  strength  of 
the  condemnation  of  all  the  evidence.  It  would 
indeed  be  surprising  if  mind  did  not  betray 
weakness  when  manifested  in  a  body  stunted, 
malformed,  and  weakly  in  organisation.  The 
nervous  system  is  imperfect  in  development,  and 
mentalisation  is  degraded  in  proportion.  One 
would  not  expect  a  perfect  mind  from  an 
organism  thus  morbid  in  constitution.  The  re- 
actions of  the  criminal  mind  are  morbid  in  pro- 
portion as  the  criminal  is  degenerate.  We  do 
not  desire  to  push  this  conclusion  too  far,  hold- 
ing that  it  is  but  a  proportion  of  criminals  who 
are  degenerate  ;  but  when  that  proportion  can 
be  shown  to  exist  in  prisons  and  in  asylums  we 
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must  recognise  the  facts,  and  endeavour  to 
assess  the  amount  of  degeneracy  when  called 
upon  in  courts  of  law.  For  instance,  in  the  case 
of  Lawrie  who  committed  a  murder  in  Arran, 
insanity  could  not  be  proved ;  but  he  was 
declared  to  be  so  far  degenerate  or  abnormal 
that  he  should  not  be  hanged ;  yet  he  was  suffi- 
ciently master  of  himself  to  undergo  the  modi- 
fied punishment  which  was  awarded  him. 

This  morbid  heredity,  however  it  has  arisen, 
is  transmissible  from  parents  to  offspring.  It 
may  not  be  a  certain  form  of  insanity — it  is 
rather  a  certain  morbid  conditioning  of  the 
nervous  system  which  may  declare  itself  as  a 
neurosis  in  one  generation  and  as  a  typical  in- 
sanity in  the  next.  The  neurotic  alcoholic  is 
likely  to  propagate  epilepsy,  and  the  children  of 
a  hypochondriac  may  suffer  from  suicidal  melan- 
cholia. Indeed,  there  is  often  a  similarity  in 
the  very  form  of  the  insanity  transmitted,  even 
in  the  mode  of  suicide  in  successive  generations. 

It  will  be  seen,  then,  that  heredity  may  be 
altered  by  careful  or  by  fortunate  selection,  the 
morbid  constitution  may  be  improved  by  the 
prepotency  of  healthy  new  stock. 

The  causes  of  degeneration  manifested  in 
neuroses  and  insanity  are  not  far  to  seek. 
Briefly,  we  may  group  them  as  faults  of  inherit- 
ance, of  civilisation,  of  alimentation,  and  of 
toxic  origin. 

We  have  seen  how  the  laws  of  heredity  are 
illustrated  in  the  production  of  insanity.  In 
conformity  with  the  general  observation,  we 
remark  that  exhausting  diseases  in  parents  are 
followed  by  a  weak  offspring,  and  in  degenerates 
there  is  a  failure  to  develop  shown  by  harelip  or 
other  monstrosities. 

The  instability  is  the  heredity,  and  the  faulty 
nervous  system  is  the  first  cause.  The  more  we 
study  the  intimate  family  history  of  each  insane 
patient  the  more  convinced  we  are  of  these  ante- 
cedent circumstances.  In  the  incidence  of 
influenza  now  so  commonly  assigned  as  a  cause 
of  insanity,  there  is  hardly  a  case  to  be  found 
where  hereditary  defect  cannot  be  traced. 
Where,  then,  did  this  evil  begin  1  Is  it  a  mere 
variation  transmitted  by  direct  inheritance  1 
We  believe  not.  In  the  mobile  and  varying 
circumstances  of  human  life,  in  the  progress  of 
the  race  through  the  centuries,  there  must  be  a 
certain  proportion  of  human  beings  who  fall 
below  the  normal  standard.  By  the  mating  of 
these,  their  generations  successively  become 
more  unfit  for  the  struggle  for  existence.  In 
sub-human  groups  they  would  disappear  at  an 
early  stage,  but  we  are  so  accustomed  to  the 
methods  of  civilisation  that  we  are  apt  to  forget 
this.  In  the  degenerative  tendencies  of  mental 
disease  we  see  families  extinguished,  the  last 
survivor  dying  in  the  asylum.  It  is  the  con- 
servation of  civilisation  which,  so  far,  preserves 
those  who  are  unfit,  and  we  shall  have  yet  to 
consider  whether  civilisation  has  its  remedy. 


Civilisation  no  doubt  has  a  share  in  the  pro- 
duction of  insanity,  but  it  is  far  from  certain  if 
that  share  can  be  estimated.  The  negroes  of 
the  United  States  of  America  were  remarkably 
free  from  insanity  under  moi'e  primitive  condi- 
tions. That  immunity  has  disappeared,  and 
they  are  now  to  be  found  crowding  the  asylums 
of  the  Southern  States.  But  there  are  definite 
agencies  at  work  in  this  unfortunate  state  of 
matters.  Tubercle  and  syphilis  have  found  a 
nidus  in  the  negro,  and  he  is  suffering  degenera- 
tion on  the  physical  side  in  proportion  to  the 
mental  degradation.  Here  we  have,  within  a 
few  years,  an  object  lesson  as  to  the  effects  of 
heredity  on  Darwinian  principles.  The  germ 
cells  have  been  affected,  and  in  spite  of  Weiss- 
mann's  declaration  that  they  are  apart  from  the 
soma,  the  results  of  a  vicious  civilisation  are 
apparent.  For  civilisation  has  its  vices  and 
defects,  and  our  boasted  attainments  and 
superiority  over  the  "dark  ages"  are  in  some 
respects  expressions  in  an  optimistic  vein.  In 
its  train  civilisation  has  brought  crowded  cities, 
the  factory  system,  squalid  homes,  and  an  ill- 
regulated  population  ;  or,  at  the  other  extreme, 
an  unhealthy  plutocracy,  with  a  vacant,  idle, 
and  irresponsible  life,  craving  for  daily  excite- 
ments, and  gambling  health  away  in  the  hot 
pursuit  of  pleasure.  The  benefits  of  civilisation 
cannot  bribe  us  to  shut  our  eyes  to  these  un- 
seemly facts,  but  should  rather  induce  us  to 
avoid  the  perils  of  our  time,  and  to  improve  the 
conditions  of  the  race.  It  is  unlikely  that 
ancient  civilisations  held  a  better  place  in  re- 
spect of  human  life  and  happiness,  or  that  the 
causes  now  operative  in  the  production  of  in- 
sanity were  formerly  unknown.  What  concerns 
us  more  is  the  question  as  to  whether  insanity 
is  really  increasing  in  western  civilisation,  and 
specially  if  the  increasing  burden  is  as  alarming 
and  unpromising  as  it  appears  at  first  sight  to 
be.  In  some  forty  years  the  number  of  insane 
persons  coming  under  the  cognisance  of  the 
Lunacy  Departments  of  England,  Scotland,  and 
Ireland  approximately  expanded  by  70,000, 9400, 
and  6200  respectively.  These  are  figures 
which  seize  the  popular  imagination,  and  raise 
questions  as  to  the  possibility  of  stemming  the 
rapidly  rising  tide.  We  cannot  but  believe  that 
there  is  some  increase  of  the  occurring  insanity 
as  well  as  a  vast  increase  in  the  registered  in- 
sanity. Dr.  Ireland  has  shown  that  the  number 
of  deaths  from  diseases  of  the  nervous  SA'stcm  in 
Scotland  has  grown  by  about  one -third  since 
1855.  No  doubt  much  of  this  increase  may  be 
explained  away  by  a  better  system  of  registration 
and  wider  knowledge,  just  as  it  may  be  argued 
that  the  increase  in  insanity  and  its  allied  con- 
ditions is  indicative  of  an  evolutionary  advance 
with  which  weaklings  cannot  keep  pace.  The 
question  has  lately  engaged  the  attention  of  the 
State  departments  in  lunacy,  and  their  general 
conclusion  is  that  there  is  no  alarming  increase. 
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They  have  not  arrived  at  this  coaclusion  with- 
out painstaking  inquiry,  which  showed  that 
there  were  many  points  to  be  considered  besides 
the  simple  fact  of  so  many  more  insane  persons 
to  be  reported  upon. 

Of  course  the  vast  proportion  of  these  cases  is 
classed  as  paupers,  but  it  must  be  remembered 
that  this  is  a  most  misleading  statement.  Mr. 
T.  W.  L.  Spence  has  shown  that  only  one-fifth 
of  those  so  classed  in  Scotland  really  belong  to 
the  pauper  class.  It  is  in  the  nature  of  insanity 
to  degrade  not  only  in  mentalisation,  but  also  in 
social  condition.  Still  it  is  true  that  where 
there  are  most  paupers  there  are  most  insane, 
and  it  has  been  shown  that  if  the  larger  number 
of  cases  come  from  the  manufacturing  towns, 
that  number  is  balanced  by  the  accumulation  in 
the  agricultural  districts,  where  there  is  more 
stagnation,  where  the  insanity  is  less  curable, 
whence  have  been  drained  the  more  active 
spirits.  The  destruction  of  the  poor  is  their 
poverty ;  the  recklessness,  the  thriftlessness, 
the  drunkenness  of  the  lower  classes  involves 
instability  of  nerve  tissue.  The  evil  is  apparent, 
and  the  remedy  must  come  by  an  adequate 
appreciation  of  the  laws  of  health  and  a  different 
mode  of  life  for  the  people. 

Yet  insanity  is  not  entirel}'  an  affair  of 
poverty  and  low  life.  The  upper  and  middle 
classes  have  their  burden,  but  in  the  general 
improvement  in  moral  tone  and  the  fuller 
appreciation  of  the  benefits  of  mental  and 
physical  hygiene  the  causes  are  somewhat 
different.  The  direct  cause  of  first  importance 
in  this  respect  is  the  over-strain  to  which  men 
are  exposed  in  the  whirlpool  of  modern  life. 
We  may  accept  Dr.  Farr's  calculation,  that  the 
proportion  between  the  upper  and  the  middle 
classes  on  the  one  hand  and  the  lower  classes  on 
the  other  is  as  15  to  85.  Certain  it  is  that 
those  occupations  which  are  inseparable  from 
mental  stress  have  acquired  a  common  notoriety 
in  the  production  of  disorders  of  the  nervous 
system,  and  when  to  these  is  added  a  life  of 
excess  and  dissipation,  the  result  is  a  vast  in- 
crease in  cases  of  general  paralysis,  which  is  a 
disease  of  great  cities  and  of  great  excess. 

Turning  to  the  next  main  cause,  which  is 
almost  inseparable  from  other  considerations, 
we  may  make  but  brief  mention  of  malnutrition, 
starvation,  and  privations  generally.  It  is  a 
truism  that  the  brain  requires  healthy  blood  in 
abundance.  Whatever  interferes  with  its  due 
nutrition  must  issue  in  disorders  of  the  nervous 
tissue  more  or  less  severe. 

Toxic  action  of  various  kinds  claims  a  more 
detailed  notice.  We  may  venture  to  divide 
these  toxic  agencies  as  follows  : — 

1.  Exotoxic — alcoholic,  plumbic,  anaesthetic, 
cocaine,  morphia,  pellagra,  ergot. 

2.  Autotoxic  —  rheumatic,  choreic,  gouty, 
diabetic,  myxoedematous  and  cretinoid,  ursemic, 
etc. 


3.  Microbic  (?)  —  syphilitic,  phthisical,  in- 
fluenzal, malarial,  septicccmic. 

It  is  manifest  that  these  various  degenerative 
causes  would  require  a  much  more  extended 
notice  than  can  be  given  here,  and  we  must 
refer  to  other  articles  in  order  to  clear  up  the 
many  points  of  interest.  Broadly,  in  these 
various  agencies  we  have  something  which  is 
capable  of  inducing  the  degenerative  conditions 
of  the  nervous  system,  to  which  we  have  already 
directed  attention.  Take  exotoxic  forms,  such  as 
alcohol  and  lead,  the  results  of  chronic  alcoholic 
intoxication  in  the  destruction  of  the  chlorophil 
elements  of  the  nerve-cells  is  matter  of  common 
knowledge.  Lead  has  been  demonstrated  in  the 
brain  tissues  consequent  upon  plimibic  poisoning. 
The  poison  is  virulent  enough  to  destroy,  and 
the  enfeebled  parents  produce  an  enfeebled  off- 
spring. 

Again,  the  autotoxic  results  of  rheumatism, 
gout,  etc.,  setting  free  malignant  substances  in 
the  system  by  excess,  or  by  derangement  of 
metabolism,  are  familiar  to  all.  Or,  Avhen 
necessary  substances  are  deficient,  as  in  myx- 
oidema,  the  bodily  welfare  is  threatened  by 
deprivation.  Insanity  is  thus  caused  by  a 
defect  as  well  as  by  an  excess,  and  some  of  the 
most  remarkable  cures  of  cases  of  myxa^dema 
have  been  recorded  in  asylums,  where  to  the 
ordinary  physical  degeneration  and  infiltration 
a  marked  hebetude  of  mind,  with  delusions  more 
or  less  pronounced,  have  been  observed.  The 
administration  of  thyroid  substance  rescued  these 
sufferers  by  replacing  in  their  systemic  circula- 
tion that  which  had  been  wanting. 

We  have  ventured  to  class  syphilis,  phthisis, 
influenza,  and  septicaemia  as  microbic  agencies 
in  the  production  of  degeneration.  In  Russia 
syphilis  is  generally  held  to  be  a  practically 
constant  factor  in  the  production  of  general 
paralysis,  and  there  is  in  this  country  a  growing 
tendency  towards  a  similar  conclusion.  In 
every  relation  of  physical  condition  syphilis  is 
a  powerful  agent  in  degeneration  of  tissues,  and 
we  cannot  but  assign  to  it  a  very  pi'ominent 
position  in  this  list.  The  other  agents  named 
are  appropriately  dealt  with  under  their  respec- 
tive headings. 

We  thus  arrive  at  the  conclusion  that  there 
are  very  various  and  powerful  physical  influences 
at  work  in  the  production  of  degeneration,  con- 
sequent on  which  we  have  manifestations  of  the 
various  neuroses,  the  insane  diathesis,  the  various 
forms  of  mental  derangement,  and  the  stunted 
development  of  idiocy  in  its  various  degi'ees. 

Direct  Causes. — Turning  now  to  the  more 
direct  causes  of  insanity,  which  have  been 
already  referred  to,  we  find  that  they  are 
divisible  into  two  main  classes — those  commonly 
spoken  of  as  moral  (mental)  and  physical. 

The  mental  causes  are  the  various  kinds  of 
mental  stress  to  which  men  and  women  are 
ordinarily  subjected.    In  practice  it  has  been 
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found  that  cases  of  insanity  are  referable  to 
these  classes — adverse  circumstances,  anxiety, 
worry,  domestic  trouble,  fright  and  nervous 
shock,  love  affairs  (including  seduction),  over- 
pressure and  over- strain,  and  religious  excite- 
ment. After  what  has  been  said  little  remains 
to  be  added  in  elucidation  of  these  headings.  It 
is  not  so  much  steady,  hard  work  with  intervals 
of  relaxation  that  is  the  cause,  as  the  worry  and 
scurry  of  life,  the  anxiety  as  to  means  of  liveli- 
hood, the  real  troubles  of  existence.  The 
excitement  of  politics  leaves  little  trace  on 
asylum  records,  while  a  finaucial  crisis  surely 
sends  its  victims  to  asylum  care ;  and  although 
religious  excitement  does  not  figure  largely  in 
the  statistics  of  insanity,  yet  many  cases  occur 
showing  delusions  tinged  by  the  religious  move- 
ments of  the  time. 

Passing  to  physical  causes — what  has  been 
said  elsewhere  of  alcoholic  excess  need  not  be 
repeated.  Excess  of  sexual  nature,  over-exertion, 
malnutrition,  and  toxic  agencies  are  all  regarded 
as  fertile  exciting  causes.  The  physical  stress 
is  apparent  in  such  cases.  We  also  find  cardiac 
lesions  in  a  great  proportion  of  cases  admitted 
to  asylum,  directly  correlating  rheumatic  de- 
generative lesions  with  nervous  deterioration. 
Patients  with  cardiac  incompetence  also  occur 
through  over- exertion  in  athletics,  affecting  the 
nutrition  of  the  brain  directly.  The  lesions  of 
epilepsy,  general  paralysis,  organic  diseases  of 
the  brain,  are  referred  to  elsewhere,  and  their 
connection  with  this  subject  is  evident. 

We  have  still  to  consider  the  results  of  peri- 
pheral nervous  irritation  in  the  production  of 
insanity.  Schroeder  van  der  Kolk  directed 
special  attention  to  what  he  called  sympathetic 
insanity.  He  found  that  a  great  number  of  his 
patients  suffered  from  constipation  and  were 
relieved  by  suitable  treatment.  He  therefore 
laid  the  blame  of  their  mental  troubles  on  the 
peccant  great  intestine.  That  view  was  of  im- 
portance in  directing  attention  to  the  physical 
condition  generally,  but  it  does  not  seem  that 
it  can  now  command  any  considerable  amount  of 
support.  The  constipation  is  rather  attributable 
to  the  defective  action  of  the  nervous  system, 
and  is  a  mere  symptom  of  a  more  widespread 
and  basic  disorder.  Similarly,  recent  attempts 
to  correlate  the  insanity  of  women  with  xiterine 
and  ovarian  disease  can  meet  with  no  marked 
approval.  The  modern  and  probably  correct 
belief  is  that  the  insane  manifestations  are  due 
to  disorders  of  the  brain,  and  while  it  is  very 
likely  that  certain  of  these  disorders  are  due  to 
toxic  influences — perhaps  owing  to  intestinal 
fermentation,  or  to  deficient  action  of  the 
ovaries  —  it  would  be  absurd  to  confine  our 
attention  to  the  treatment  of  symptoms  of  peri- 
pheral irritations.  We  would  not  be  misunder- 
stood ;  the  physical  condition  of  every  insane 
person  demands  the  most  searching  investiga- 
tion, adequate  treatment  of  every  departure 


from  healthy  action  is  imperatively  required. 
While  that  is  so,  however,  our  later  knowledge 
of  nervous  processes  forbids  us  to  lay  stress  on 
the  peripheral  conditions  to  the  exclusion  of  the 
central  mischief.  And,  further,  these  visceral 
neuroses  must  be  studied  in  less  complicated 
conditions  if  we  would  be  successful  in  dealing 
with  them  in  the  insane.  Professor  Clifford 
Allbutt's  lectures  on  this  subject  should  be  the 
book  of  reference  in  clearing  the  mind  of 
specialism,  and  entering  the  freer  air  of  general 
medicine. 

There  are  also  such  causes  as  traumatism  and 
sunstroke.  These  are  of  sufficient  importance 
as  to  demand  separate  consideration.  Dr.  van 
Gieson  has  demonstrated  by  microscopical 
methods  a  very  similar  morbid  process  in  the 
brain  cells  in  both  of  these  conditions.  The 
shock  is  sudden  and  nutrition  is  immediately 
and  gravely  affected.  We  cannot,  however,  but 
entertain  doubts  as  to  statistics  of  the  incidence 
of  sunstroke,  for  a  case  who  has  been  resident 
in  tropical  climates  is  never  sent  to  an  asylum 
without  sunstroke  being  alleged  as  the  cause. 
We  would  venture  to  suggest  that  malaria  is  far 
more  efficient  and  common  in  this  relation  than 
sunstroke. 

Again,  in  the  evolution  of  the  individual 
critical  periods  of  life  occur,  and  the  stress  of 
these  periods  tells  heavily  upon  those  who  are 
burdened  with  a  nervous  inheritance.  Puberty, 
adolescence,  the  climacteric,  have  each  their 
special  dangers,  and  it  is  in  accordance  with  the 
laws  of  heredity  that  those  most  seriously 
affected  by  degenerative  conditions  will  be 
earliest  affected  by  insanity.  Senility,  on  the 
other  hand,  if  not  premature,  is  the  natural 
expression  of  failure  of  the  brain  after  the 
exhaustion  of  a  long  life. 

Yet  again  we  observe  a  critical  and  exhaustive, 
if  not  a  toxic  condition  supei'vening  upon  pre- 
gnancy, parturition,  and  lactation.  These  varieties 
of  stress  are  familiar  to  every  medical  practi- 
tioner, and  there  is  undoubtedly  a  disposition 
to  minimise  or  overlook  neurotic  manifestations 
in  connection  with  reproduction,  a  disposition 
which  is  a  danger  to  doctor  and  patient.  The 
physician  should  be  urgent  to  guide  matters 
aright  when  these  abnormal  signs  first  become 
apparent. 

There  yet  remain  two  rather  rare  but  in- 
teresting causes  of  insanity,  viz.  communicated 
and  epidemic.  Much  has  been  written  in  refer- 
ence to  these  cases,  which  have  acquired  a  new 
and  increased  interest  in  connection  with  the 
later  developments  of  our  knowledge  of  hypnotic 
states. 

The  other  considerations  relative  to  the  in- 
cidence of  iusanity  might  rather  be  held  to  fall 
under  a  statistical  inquiry.  The  heaviest  rate 
of  occurring  insanity  falls  on  the  years  35  to  4.5 
in  this  country,  but  in  the  United  States  of 
America  the  greatest  liability  appears  to  be  from 
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20  to  30.  The  question  of  sex  is  complicated 
by  various  considerations — the  tendency  being 
towards  a  slight  increase  of  female  cases,  yet 
leaving  the  proportions  nearly  evenly  balanced. 
With  regard  to  condition  as  to  marriage  it  may 
be  concluded  that,  at  marriageable  ages,  and  in 
proportion  to  the  population,  considerably  more 
married  than  single  and  widowed  persons  are 
admitted  to  asylums. 

Prodromes. — This  article  would  fail  in  prac- 
tical value  if  some  account  of  prodromes  and 
prophylaxis  were  omitted.  We  shall  therefore 
proceed  to  discuss  the  results  of  causation  in 
their  general  and  earlier  manifestations,  and 
give  some  indications  of  the  measures  which 
may  be  adopted  with  hope  of  success. 

The  penalties  paid  for  inattention  to  the  laws 
of  health  are  heavy  and  various.  They  are  not 
only  exacted  from  the  transgressor,  but  also 
from  his  progeny.  The  prodromata  are  of  special 
interest,  and  demand  early  recognition  and 
prompt  treatment.  Dr.  Clouston  has  devoted 
his  attention  to  the  neuroses  of  development, 
and  has  set  forth  his  observations  in  the  Morrison 
Lectures  for  1890,  and  separate  articles  will  be 
found  in  this  Emydopcedia  dealing  with  epochal 
insanities.  These  may  be  briefly  referred  to  as 
adolescent,  climacteric,  and  senile.  But  the 
insanities  of  childhood  and  the  neuroses  of 
early  life  also  demand  attention,  and  preventive 
medicine  must  be  called  into  action. 

These  symptoms  are  forebodings  of  nervous 
instability  likely  to  eventuate  in  serious  mischief, 
e.g.  sleeplessness,  headache,  inability  to  perform 
mental  work,  loss  of  attention  and  self-control, 
unusual  irritability,  crazy  reckless  conduct, 
morbid  fears  and  indecision.  The  nervous  child 
is  often  precocious,  a  victim  to  night  terrors, 
subject  to  convulsions  consequent  on  derange- 
ments of  digestion  or  the  peripheral  irritation 
of  intestinal  worms,  or  the  troubles  of  dentition. 
The  caprices,  explosive  rages  (fulminating  psy- 
choses), and  similar  incidents,  are  often  made 
light  of  by  parents  who,  being  themselves 
neurotic  and  unstable,  are  singularly  unfitted 
to  manage  their  own  children.  The  morbid 
arrangement  of  the  nervous  fabric  is  forced 
upon  our  attention,  the  motor  manifestations 
are  evident,  and  conduct  becomes  so  abnormal 
that  it  is  hardly  to  be  overlooked  by  the  most 
superficial  observer.  These  are  assuredly  in- 
dications for  treatment,  mental  and  physical. 
Separation  from  injudicious  influences,  the  edu- 
cational provision  of  a  competent  nurse  of 
equable  mind  and  adequate  training,  association 
with  other  children  of  normal  development,  are 
imperative.  Here  is  a  wide  sphere  for  the  em- 
ployment of  women,  in  educating  and  training 
children  of  self-centred,  ill-regulated  habits  before 
these  habits  become  fixed  and  unalterable.  And 
the  association  of  these  children  with  others,  so 
as  to  develop  normal  feelings  with  normal  social 
instincts,  is  hardly  less  important.    We  must 

VOL.  TV 


ever  remember  that  these  children  are  not 
merely  nervous,  but  that  in  their  hereditary 
misfortunes  such  facts  as  tuberculosis,  gout, 
cancer,  and  other  maladies  may  have  a  place. 
It  is  only  of  late  that  the  cardiac  diseases  of 
childhood  have  been  sufficiently  recognised  even 
amongst  the  leaders  of  the  medical  profession, 
and  every  asylum  physician  is  familiar  with  the 
fact  that  cardiac  complications  are  to  be  found 
in  a  very  large  proportion  of  the  cases  he  receives 
for  treatment.  This  wise  guidance  is  a  duty 
laid  upon  general  practitioners ;  the  specialist 
is  called  in  too  late  when  a  definite  malady  is 
declared.  We  must  look  to  the  family  doctor 
to  direct  the  parents  in  their  duty  towai-ds  their 
children.  That  opens  larger  responsibilities 
than  the  apothecary  dreamt  of,  but  it  is  in  strict 
accordance  with  modern  tendencies,  and  it  is 
thus  that  "doctors  will  become,"  in  Gladstone's 
memorable  saying,  "the  future  leaders  of 
nations."  Year  by  year  we  must  see  the  com- 
monwealth advance  in  relation  to  the  hygienic 
and  moral  control  of  individuals,  not  by  sump- 
tuary laws  or  impulsive  legislation,  but  by  a  true 
education  which  will  lift  the  people  out  of  squalor 
and  ignorance  and  fit  citizens  for  the  work  of 
the  nation.  Thus  education  will  no  longer  be 
anchored  to  ancient  formulte  and  circumscribed 
by  dead  ideals ;  the  process  of  cramming  will 
be  thoroughly  and  finally  discredited ;  and  the 
individualising  of  each  scholar  will  be  the  aim  of 
enlightened  teachers. 

For  the  neurotic  precocious  child  ordinary 
present-day  education  is  a  real  danger.  This 
has  been  partially  recognised  by  the  establish- 
ment of  schools  for  backward  children  in 
Leicester,  London,  and  elsewhere  {see  Mental 
Deficiency) ;  but  we  have  generally  failed  to 
control  the  forward  child,  whose  lively  memory 
and  tricks  of  imitation  carry  it  into  the  perils  of 
a  one-sided  development  of  the  nervous  system, ^ 
and  often  result  in  disaster.  The  nervous  system 
is  all-pervading,  and  for  the  due  exercise  of  every 
part  education  must  be  extended  in  order  to 
develop  every  function.  Seeing  and  hearing  are 
necessary  to  a  real  assimilation  of  instruction  ; 
yet  not  only  the  printed  type  and  the  teacher's 
monitions,  but  all  the  avenues  of  knowledge 
must  be  opened  up  to  permit  of  a  general 
cerebral  assimilation.  As  every  muscle  is  repre- 
sented in  the  cerebral  cortex,  so  should  every 
muscle  be  scientifically  exercised.  In  short,  the 
aim  and  object  of  all  education  must  be  to  secure 
the  sane  mind  in  the  sound  body. 

Hygienic. — That  leads,  of  course,  to  the  con- 
sideration of  the  dangers  of  unhygienic  practices 
in  forms  familiar  to  all.  At  puberty,  when  there 
is  danger  of  the  degenerate,  endued  at  conception 
with  a  deficient  vital  force,  failing  to  develop,  the 
precautions  above  indicated  must  be  redoubled. 
There  must  be  rest  as  well  as  exercise.  The 
l)rain  must  not  be  allowed  to  rust  in  idleness, 
1  See  article  "Hysteria  in  Cliildhootl,"  p.  325. 
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yet  mental  work  must  be  moderate  in  intensity 
and  in  quantity,  and  physical  excess  must  be 
equally  regulated.  In  girls  especially  at  this 
critical  period  great  caution  is  required. 
Fatiguing  muscular  exertions  should  be  abso- 
lutely forbidden,  extremes  of  heat  and  cold 
should  be  avoided.  The  touchstone  of  success 
will  be  the  establishment  of  physical  health,  the 
avoidance  of  anajmia,  the  broadening  of  interests, 
and  the  healthy  avoidance  of  evil  habits. 

In  regard  to  those  who  have  to  gain  a  liveli- 
hood comes  the  question  of  the  choice  of  a  career. 
That  must  be  considered  in  view  of  the  mental 
and  physical  aptitudes.  It  seems  hardly  neces- 
sary to  advise  that  neurotic  persons  should  keep 
as  close  to  mother  earth  as  possible,  yet  there 
is  a  decided  inclination  among  such  persons  to 
decide  for  emotional,  exciting,  irregular  modes 
of  life ;  and  it  is  difficult  to  induce  them  to  be 
content  with  the  even  routine  of  a  government 
office  or  the  bucolic  delights  of  the  country, 
while  the  stock  exchange  or  the  crowded  halls 
of  commerce  beckon  them  on  with  high  promises 
that  so  often  end  in  disappointment  and  disaster. 
"  The  land  for  the  people  "  is  a  cry  that  comes 
with  convincing  appeal  in  these  days  of  over- 
grown cities ;  and  when  one  considers  the  stunted 
degenerates  of  town  life,  one  cannot  but  re-echo 
that  cry  in  the  interests  of  the  race.  The  career 
for  neurotic  individuals  should  be  free  from  great 
responsibilities,  should  interpose  no  great  diffi- 
culties, while  it  should  afford  occasion  for  the 
exercise  of  healthy  volition.  It  should  be  restful 
in  the  intervals  of  work,  yet  it  must  be  remem- 
bered that  idleness  is  not  rest — a  change  of 
occupation  and  a  variety  of  interests  are  both 
necessary.  Kraepelin  has  shown  that  mental 
work  added  to  physical  work  is  provocative  of 
exhaustion ;  recuperative  rest  in  intervals  of 
brain  excitation  is  not  to  be  gained  by  bodily 
exercise.  The  nervous  system  is  stimulated  and 
exhausted  by  both  these  processes,  and  we  have 
to  fall  back  upon  nature's  sweet  restorer — sleep. 
We  need  hardly  urge  the  importance  of  sound 
refreshing  sleep,  or  indicate  that  it  must  be 
gained  by  natural  means  and  not  by  toxic  sub- 
stances. 

That  brings  us  to  a  brief  summary  of  con- 
clusions as  regards  the  use  of  alcohol  in  nervous 
cases.  We  have  shown  that  it  is  a  widespread 
cause  of  degeneracy,  and  that  it  plays  a  leading 
part  in  the  production  of  insanity.  We  there- 
fore prescribe  it  with  grave  unwillingness  for 
the  cases  under  review.  Safety  for  a  neurotic 
individual  is  only  to  be  maintained  by  a  total 
avoidance  of  alcoholic  liquors  or  other  drugs  of 
lethe.  It  may  be  advisable  in  rare  cases  to  give 
it  as  an  anaesthetic  in  conditions  of  fatigue  and 
in  peril  of  collapse.  It  may  be  required  in 
anaemic  complications,  but  the  possibilities  of 
abuse  render  it  a  two-edged  weapon  which  we 
shall  do  well  to  avoid  using  in  so  far  as  possible. 

There  can  be  no  doubt  that  those  of  feeble 


nervous  constitution  are  liable  to  take  extreme 
views  in  connection  with  religion,  and  guidance 
is  required  in  this  sphere  of  thought.  The 
green  sickness  of  youth  is  often  characterised 
by  bizarre  opinions  in  religion  and  politics, 
which  a  greater  experience  of  life  modifies. 
Heinroth's  theory  of  the  common  origin  of  in- 
sanity and  sin  was  fortunately  soon  put  aside  by 
his  fellow-countrymen  ;  but  every  now  and  then 
it  crops  up  amongst  those  afflicted  with  certain 
forms  of  religiosity.  The  religion  of  the  present 
day  is  more  concerned  with  conduct  than  with 
forms  of  profession,  and  the  religion  for  neurotics 
is  of  a  moderate,  practical  nature — avoiding 
undue  introspection  or  the  attempted  solution 
of  insoluble  questions. 

If  a  person  of  unstable  nervous  tendencies 
decides  to  marry,  the  most  reasonable  advice 
usually  comes  too  late  and  is  often  taken  amiss. 
For  the  women  there  are  dangers  in  the  pro- 
babilities of  adverse  circumstances  and  domestic 
troubles ;  in  too  rapid  procreation  ;  in  the  petty 
worries  of  life  which  marriage  so  often  entails. 
For  the  men,  there  are  dangers  in  the  greater 
responsibilities  and  the  social  difficulties  which 
they  undertake  to  meet.  But  objections  raised 
in  the  consulting-room  very  rarely  carry  weight, 
and  until  the  State  interferes  to  limit  the  pro- 
creation of  the  unfit,  we  can  only  rely  upon 
right  education  informing  the  public  mind  and 
emphasising  the  moral  code.  At  present,  in  this 
transition  stage,  it  is  evident  that  prudence  in 
marriage  is  confined  to  the  classes  who  have 
least  need  to  exercise  it.  The  criminal,  the 
reckless,  the  improvident  put  no  bounds  to  the 
gratification  of  their  desires,  and  the  breeding 
of  paupers  and  inefficients  is  assuredly  a  danger 
to  the  commonweal. 

Restrictive  measures  were  not  unknown  in 
former  days.  Howell  {Familiar  Letters,  Ix.  pt. 
ii.)  says — "The  countries  that  are  freest  from 
excess  in  drinking  are  Spain  and  Italy ;  if  a 
woman  can  prove  her  husband  to  have  been 
thrice  drunk,  by  the  ancient  laws  of  Spain  she 
may  plead  a  divorce  from  him." 

If  we  may  believe  Hector  Bocce,  Scotland  did 
early  recognise  that  the  procreation  of  the  unfit 
should  be  restrained.  He  recorded  :  "  If  any 
were  troubled  with  the  falling  evil,  or  leprosy, 
or  fallen  frantic,  or  otherwise  was  out  of  his 
wits,  they  were  diligently  sought  out ;  and,  lest 
those  diseases  should  pass  further  by  infectious 
generation  into  their  issue  and  posterity,  they 
gelded  the  men.  But  the  women  were  secluded 
to  some  odd  place  far  oft'  from  the  company  of 
men,  where  if  she  afterwards  happened  to  be 
gotten  with  child,  both  she  and  the  infant  were 
run  through  with  the  lance.  Gluttons  and 
ravenours,  drunkards,  and  egregious  devourers 
of  victuals  were  punished  also  by  death,  first 
being  permitted  to  devour  so  much  as  they 
listed."  These  were  Draconian  methods  which 
marked  the  dawn  of  civilisation,  and  there  are 
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yet  those  who  advocate  similar  measures.  But 
we  must  limit  our  proposals  to  practical  sug- 
gestions to  modify  the  liberty  of  the  subject  to 
destroy  himself  and  confer  an  heritage  of  woe 
upon  his  offspring.  Legislative  protection  is  not 
within  the  sphere  of  our  activities.  True,  Dr. 
Toulouse  has  formulated  a  proposal  for  France, 
where  the  consent  of  parents  must  be  given 
before  marriage,  suggesting  that  the  contract  of 
marriage  should  be  protected  by  an  investigation 
into  the  physical  condition  of  the  parties.  He 
suggests  that  they  should  be  examined  by 
medical  men  in  the  manner  incumbent  upon 
those  who  enter  on  policies  of  life  insurance. 
He  would  declare  any  marriage  void  if  facts  as 
to  morbid  heredity  were  concealed.  Certainly 
such  an  enactment  would  direct  public  attention 
to  the  wrongdoing  which  now  proceeds  un- 
checked, but  it  would  bring  in  its  train  evils 
which  demand  consideration.  For  instance, 
how  far  would  the  State  be  justified  in  branding 
with  illegitimacy  the  offspring  of  those  to  whom 
marriage  was  forbidden,  thus  adding  to  the 
burden  of  their  neurotic  inheritance  social  dis- 
qualifications which  they  are  specially  unfit  to 
bear  1  Our  duty  lies  nearer  at  hand  ;  we  must 
hope  to  stem  the  tide  of  degeneracy  and  insanity 
by  our  efforts  to  educate  the  nation  and  to  guide 
it  in  proper  directions.  Our  present  restrictive 
legal  enactments  fail  by  reason  of  their  incom- 
pleteness, for  the  inefficacy  of  the  Habitual 
Drunkards  Acts  and  the  Contagious  Diseases 
Acts  is  deplorable  not  only  in  regard  to  the 
present  generation,  but  still  more  in  regard  to 
those  who  are  to  come. 
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A.  Pathogenesis 

To  have  the  pathology  of  insanity  brought 
into  line  with  other  departments  of  pathology 
has  long  been  a  desideratum.  Most  alienists 
have,  however,  regarded  the  task  as  for  the 
present  impossible  of  accomplishment,  whilst 
not  a  few  have  scoffed  at  the  very  idea  as  in  the 
nature  of  things  absurd.  In  the  opinion  of  the 
writer,  it  can  be  shown  that  there  are  certain 
fundamental  principles  underlying  the  develop- 
ment of  all  disease  and  applicable  no  less  to 


mental  diseases  than  to  gastric,  renal,  or 
hepatic  disorders. 

The  first  principle  that  it  is  necessary  to  lay 
down,  is  that  every  living  being  is  the  produce  of 
two  developmental  factors,  namely,  heredity  and 
environmental  influences.  The  term  heredity  has, 
to  science  at  least,  now  lost  all  significance  of 
transmission  from  parent  to  child  that  it  once 
had.  Kecent  embryological  investigation  has 
shown  that  there  is  a  continuity  of  germ-cells, 
and  that  the  individual  is  the  product  of  one 
germ-cell,  which,  at  a  certain  stage  in  the  cycle 
of  the  germ-cells,  is  sacrificed  to  form  a  tem- 
porary habitation  for  the  rest,  which  continue 
their  cycle  therein.  The  individual  therefore 
cannot  inherit  characters  from  his  parents ;  he 
is  simply  the  realisation  of  the  developmental 
potentialities  of  a  primary  germ-cell  which  has 
descended  in  direct  line  from  other  germ-cells, 
and  which  develops  in  response  to  the  influence 
of  an  environment  to  which  there  is  more  or  less 
perfect  adaptation.  Slight  modifications  of  the 
developmental  potentialities  of  germ-cells  (genetic 
variation)  certainly  take  place  from  time  to  time, 
and  there  is  conclusive  experimental  evidence 
that,  in  plants  at  least,  they  occur  in  consequence 
of  changes  in  the  environment.  In  regard  to 
animals,  the  proof  is  not  so  direct,  but  there  can 
be  little  doubt  that  in  them  also  genetic  varia- 
tion is  dependent  upon  similar  causes.  The 
conjugation  of  germ-cells,  which  takes  place  at 
a  definite  stage  in  their  life-circle,  results  in  the 
formation  of  primary  germ-cells,  the  develop- 
mental potentialities  of  which  represent  the 
blending  of  those  of  the  paternal  and  maternal 
germ  -  cells.  This  blending  is,  however,  in- 
fluenced by  certain  laws  of  exclusive  inherit- 
ance, which  have  in  recent  years  been  the 
subject  of  much  investigation,  especially  in 
plants,  under  the  denomination  of  Mendelism. 
In  the  development  of  every  individual  the 
hereditary  factor  is  fixed ;  the  environmental 
factor,  on  the  other  hand,  may  vary  within  very 
wide  limits,  and  the  product  will  vary  accord- 
ingly- 

The  second  great  principle  that  it  is 
necessary  to  insist  upon  is  that  the  individual 
constitutes  a  vital  reactive  mechanism.  Heredity 
and  environmental  influences  build  up  a  highly 
complex  organism,  and  every  vital  phenomenon 
it  is  capable  of  exhibiting  is  a  response  to  ex- 
ternal stimuli.  This  is  true  of  the  individual 
as  a  whole,  of  the  various  organs  and  of  the 
separate  cells  composing  the  tissues.  We  hear 
the  ring  of  the  telephone  bell  and  we  go  to  the 
instrument  in  order  to  answer  the  summons ; 
we  merely  perform  a  complex  reflex  action  in- 
duced by  the  representations  awakened  by  the 
sound  of  the  bell.  Similarly,  the  functional 
activity  of  a  glandular  organ,  such  as  the  stomach, 
is  purely  a  response  to  stimuli  from  its  environ- 
ment, which  includes  the  other  organs  and 
tissues  of  the  body ;  and  the  activity  of  every 
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single  gland  cell  is  likewise  a  response  to  a 
stimulus  from  without.  This  principle  applies 
to  the  activities  of  the  nervous  organs  as  to 
those  of  other  organs  of  the  body,  and  it  applies 
not  only  to  the  lower  nervous  functions,  but 
also  to  the  highest,  that  is  to  say,  to  the  mental 
processes.  All  the  functional  activities  of  the 
brain,  like  those  of  the  stomach,  liver,  salivary 
glands,  etc.,  are  essentially  reflexes,  or  definite 
responses  to  stimuli.  "In  the  psychical  actions," 
says  Tanzi,!  "  we  are  obliged  always  to  pre- 
suppose the  occTirrence  of  antecedent  sensorial 
events  which  either  take  origin  in  the  environ- 
ment, or  are  cusnesthetic,  arising  from  within  ■ 
however  remote,  indistinct,  and  forgotten  this 
essential  antecedent  may  be,  it  operates  as  a 
physiological  stimulus  and  reduces  even  volun- 
tary initiative  to  the  level  of  a  reflex,  differing 
from  a  common  reaction  only  in  its  greater 
complexity.  .  .  .  Voluntary  actions  are  to  be 
interpreted  as  intelligent  and  obligatory  re- 
sponses to  the  stimuli  that  continuously  impinge 
upon  consciousness  in  the  form  of  desires ;  and 
thus  the  manifestations  of  will  do  not  differ 
objectively  from  other  reflex  phenomena,  save 
in  their  slowness.  .  .  .  Voluntary  actions  blend 
with  instinctive  actions,  and  assume,  even  when 
viewed  from  within,  the  aspect  of  reflexes  with 
consciousness,  and  nothing  more." 

If  we  look  upon  consciousness  and  conduct  as 
respectively  subjective  and  objective  mani- 
festations of  complex  reactions  to  stimuli  (and 
there  are  at  least  those  who  are  prepared  to  con- 
tend that  the  data  of  modern  science  justify  the 
taking  of  this  view),  then  mental  phenomena 
can  be  regarded  from  the  same  standpoint  as 
other  functional  manifestations,  and  we  can 
proceed  to  construct  a  pathology  of  insanity 
that  is  ia  harmony  with  general  pathology. 

Before  this  end  can  be  fully  achieved,  how- 
ever, it  is  further  necessary  to  establish  a  funda- 
mental principle  of  general  pathology  that  is 
not  yet  recognised.  It  is  necessary  indeed  to 
understand  the  biological  significance  of  disease. 
In  a  paper  published  some  years  ago,  the 
writer  2  attempted  to  grapple  with  this 
question,  and  further  consideration  of  the  matter 
has  only  served  to  strengthen  his  conviction 
that  the  solution  therein  offered  is  in  accord 
with  the  facts.  In  the  history  of  the  race, 
genetic  variation  and  natural  selection  have 
been  continually  operative  in  the  direction  of 
producing  adaptation  to  environment.  A  plant 
or  animal  that  is  perfectly  adapted  to  its  en- 
vironment will  pass  through  life  without  suffer- 
ing from  disease.  All  its  reactions  to  environ- 
mental stimuli  will  be  purely  physiological,  and 
it  will  ultimately  succumb  to  a  simple  process 
of  involution.  Such  conditions  are  never 
realised  in  higher  animal  forms,  owing  to  the 
great  lumibor  and  complexity  of  the  external 

'  Trattato  delle  malatiie  mentali,  1904. 
-  British  Journal  of  Inebrietij,  April  1904. 


agencies  that  act  upon  them.  The  adaptation 
is  always  to  a  greater  or  less  extent  imperfect. 
In  all  higher  forms  of  life,  any  high  degree  of 
adaptation  to  environment  implies  a  state  of 
sustained  defence  against  innumerable  inimical 
forces,  chief  among  which  are  certain  bacterial 
foes.  The  great  instruments  of  this  protective 
action  are  the  skin  and  mucous  membranes, 
which  form  the  individual's  first  line  of  defence. 
There  are,  however,  numerous  inimical  forces 
which  accident  of  circumstances  may  bring  into 
contact  with  the  individual,  and  against  which  this 
first  line  of  defence  may  be  incapable  of  aflbrding 
protection.  When  an  inimical  force — as  for  ex- 
ample the  bacillus  of  influenza  or  the  toxins 
produced  by  the  diphtheria  bacillus — penetrates 
the  first  line  of  defence,  a  second  line  of  defence, 
constituted  mainly  by  the  protective  forces  that 
form  the  mechanism  of  natural  and  acquired  im- 
munity, is  brought  into  action.  There  occurs,  in 
other  words,  a  reaction  to  the  inimical  force,  and 
such  a  reaction  constitutes  disease.  We  may 
therefore  lay  down  a  third  principle,  namely,  that 
disease  is  a  reaction  to  an  inimical  force  that  has 
penetrated  the  first  line  of  defence  of  the  organism. 
The  exact  characters  of  the  reaction  will  vary 
within  wide  limits  in  accordance  with  the 
special  reactive  qualities  of  the  individual. 
These,  like  all  other  reactive  qualities,  are  de- 
pendent upon  structure,  which,  as  has  been 
maintained,  is  always  the  joint  product  of 
heredity  and  environmental  influence.  It  is, 
moreover,  to  be  borne  in  mind  that  in  a  given 
individual  the  bodily  structure,  and  therefore 
also  the  reactivity,  are  continually  being 
modified  by  environmental  influeiaces,  and  that 
whilstsuchmodification occurs  within  onlynarrow 
limits  in  health,  it  takes  place  to  a  very  marked 
and  important  extent  as  a  consequence  of 
disease.  Thus  in  health  it  is  perceptibly  in- 
fluenced by  age,  food,  fatigue,  sleep,  etc.,  whilst 
it  is  often  profoundly  modified  by  organic 
changes  such  as  those  that  occur  in  a  tuber- 
cular lung,  an  atrophied  thyroid  gland,  or  a 
stomach  that  is  the  seat  of  a  malignant  tumour. 
It  is  further  to  be  said  in  this  connection 
that  there  is  evidence  that  certain  toxajmic 
conditions  induce  genetic  variation,  and  although 
the  influence  of  this  may  be  in  the  direction  of 
better  adaptation  to  environment  on  the  part  of 
the  descendants,  it  may  also  be  operative  in 
the  other  direction,  and  thus  tend  to  increase 
the  incidence  of  disease. 

Disease  is  thus  a  consequence  of  imperfect 
adaptation.  It  is  a  vital  process,  and  is 
primarily  defensive  in  purpose.  It  is  to  be  dis- 
tinguished from  traumatism,  inanition,  and  in- 
volution, as  well  as  fi'om  conditions  that  are 
results  of  disease,  such  as  the  morbid  tissue 
changes  that  may  be  observed  after  death. 

The  functional  activities  of  tlie  brain  may  be 
a  thousandfold  more  complex  than  those  of  any 
other  organ,  but,  as  far  as  they  can  be  analysed. 
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they  are  still  reactions  and  nothing  more.  The 
special  reactive  qualities  of  the  brain  are,  as  in 
the  case  of  other  organs,  dependent  upon 
structure,  which  in  turn  is  the  product  of 
heredity  and  of  environmental  influences.  The 
relatively  enormous  capacity  the  brain  has  of 
being  moulded  by  external  physical  (sensory) 
stimuli,  and  the  extraordinary  complexity  of  its 
reactions,  obscure  the  fact  that  its  structural 
development  and  functional  activities  are  de- 
pendent upon  laws  identical  with  those  that 
control  the  development  and  functional  activities 
of  other  organs. 

This  simple  and  incontrovertible  fact  can 
hardly  be  said  to  have  been  recognised,  and  the 
pathology  of  insanity,  remaining  apart  from 
general  pathology,  has  not  yet  been  given  either 
the  position  or  the  support  that  it  deserves. 
Inability  to  regard  mental  diseases  from  the 
point  of  view  of  general  pathology  has  resulted 
in  an  imwarranted  belief  in  heredity  as  a  cause 
of  insanity  and  in  extraordinary  tardiness  in 
realising  the  paramount  importance  of  environ- 
mental influences  as  etiological  factors.    It  is 
still  in  this  country  orthodox  mental  pathology 
to  explain  the  occurrence  of  various  forms  of 
insanity  by  saying  that  the  individual  has 
"a   bad   heredity,"   or   "a  neuropathic  con- 
stitution."    Such  views  err  in  being  wholly 
vmanalytic ;  they  are  at  the  same  time  un- 
scientific, for  they  fail  to  take  into  account  the 
existing  evidence  bearing  upon  the  subject,  and 
science  is  knowledge  founded  upon  evidence ; 
and,  moreover,  they  are  constantly  associated 
with  an  obsolete  doctrine  of  heredity,  according 
to  which  children  are  believed  to  inherit  char- 
acters  from   their   parents.     Heredity  alone 
cannot  be  a  cause  of  anything  ;  it  is  only  a 
moulding  force  which  builds  a  structure  out 
of  environmental  material.      With  the  same 
heredity,  the  nature  of  the  product  will  differ 
within  veiy  wide  limits  according  to  the  special 
and  largely  accidental  characters  of  the  environ- 
ment.    The  victim  of  an  attack  of  insanity, 
like  any  other  living  reactive  mechanism,  is  the 
joint  product  of  heredity  and  environment.  It 
may  be  that  certain  of  his  ancestors,  the  suc- 
cessive tenements  of  antecedent  converging  lines 
of  germ-cells,  exhibited  morbid  mental  pheno- 
mena, but  it  is  impossible  to  tell  how  much 
in  these  individuals  was  to  be  attributed  to 
unfortunate  developmental  potentialities  of  the 
primary  germ-cells  from  which  they  sprang,  and 
in  how  far  they  were  the  victims  of  specially 
unfavourable    environmental    influences.  A 
history  of  insanity  in  ancestors  only  furnishes 
presumptive  evidence  (in  many  instances  quite 
fallacious)   that    the    original  developmental 
potentialities  were  such  as  to  favour  the  for- 
mation of  an  individual  with  certain  special  re- 
active qualities.    The  environmental  factors  are 
so  numerous,  so  imcertain,  and  so  potent  that, 
even  if  the  exact  developmental  potentialities 


of  a  primary  germ-cell  about  to  develop  were 
known,  it  would  be  impossible  to  forecast  with 
any  exactitude  what  it  would  become. 

The  instinctive  actions  of  man  and  of  lower 
animals  have  been  aptly  described  as  functional 
correlatives  of  structure.    The  special  structures 
are  developed  and  perfected  in  a  suitable  en- 
vironment without  any  process  of  education, 
and  the  actions  occur  as  responses  to  special 
stimuli.    It  is  also  recognised  that  these  in- 
stinctive actions  tend  in  course  of  time  to  be 
modified  in  various  ways  as  a  result  of  ex- 
perience ;  they  come,  in  short,  to  have  added  to 
them  some  of  the  features  of  habits.    It  is  not 
perhaps  so  generally  realised  that  habits  also  are 
functional  correlatives  of  structure  and  displayed 
only  in  response  to  special  stimuli;  they  differ  from 
instincts  merely  in  the  fact  that  conscious  pro- 
cesses have  been  concerned  in  their  development. 
The  capacity  for  such  modification  and  develop- 
ment of  nervous  structure,  and  consequently 
for  the  acquirement  of  reactive  characters  higher 
than  those  that  manifest  themselves  as  instinctive 
actions,  is  vastly  greater  in  man  than  in  any 
of  the  lower  animals.    Indeed,  it  is  chiefly  in 
virtue  of   this   greater  capacity  that   he  is 
superior  to  other  animals,  and  it  would  appear 
to  be  dependent  upon  a  relatively  enormous 
development  of  associative  centres  of  marvellous 
impressionability.    The  more  closely  their  me- 
chanism is  investigated,  the  more  clearly  does 
it  appear  that  the  functional  acquirements  of 
the  nervous  system  are  correlatives  of  structure 
and  manifest  themselves  only  in  response  to 
suitable  stimuli.    Even  the  very  highest  mental 
function,  that  of  will,  the  further  it  is  analysed 
the  more  it  is  seen  to  be  merely  the  reaction  to  a 
representation  of  a  certain  emotional  tone.  It 
is  true  that  we  can  never  carry  the  analysis  so 
far  as  to  get  rid  of  the  possibility  of  there 
being  a  final  fiat  concerned  with  it ;  but  this 
cannot  alter  the  fact  of  the  essentially  reactive 
character  of  mental  processes,  as  well  as  of  the 
movements  originated  by  them.     Mental  ac- 
quirements are  essentially  the  result  of  elabora- 
tion of  sensory  stimuli  which  are  passed  on 
from  the  centres  for  sensation  to  centres  of  re- 
presentation, or  the  psychical  or  associative 
centres,  the  existence  of  which  is  now  a  matter 
of  certainty,  although  there  is  great  difierence 
of  opinion  regarding  their  exact  localisation.  In 
these  centres  there  is  slowly  built  up  a  reactive 
mechanism  of   marvellous  complexity.  Con- 
sciousness is  a  concomitant  of  the  occurrence 
of  reaction  in  these  psychical  centres.  Accord- 
ing to  Flechsig,  whose  views  are  not,  however, 
accepted  by  all  of  those  competent  to  form  an 
opinion  upon  the  question,  there  are  three  great 
associative  centres,  namely — (1)  the  prefrontal 
zone,  (2)  the  insular  zone,  and  (3)  the  parieto- 
occipito-temporal  zone.    The  centres  for  speech 
are  included  in  these  zones,  their  function  being 
psychical  in  character.    It  seems  probable  that 
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connected  with  each  specific  centre  of  sensation 
there  is  an  associative  zone  that  forms  a  corre- 
sponding mnemonic  repository.    Whether  this 
is  exactly  so  or  not,  "two  facts,"  says  Tanzi, 
"remain  beyond  dispute,  namely,  that  tliere  are 
associative  stations,  and  that  the  anatomical 
connections  by  which  these  stations  are  united 
to  the  known  centres  of  projection  are  of  a 
specific  nature.     From  the  latter  fact  it  is 
legitimate  to  infer  that  differentiated  intellectual 
functions  develop  in  the  sphere  of  these  con- 
nections."    The  same  authority  draws  from 
the  ascertained  facts  regarding  the  development, 
arrangement  and  mode  of  action  of  the  cerebral 
nervous  elements,  some  further  very  striking 
deductions  which  may  be  mentioned  here.  The 
psychical   processes   are   always  pluricellular 
phenomena  ;  a  single  cortical  element  is  not  by 
itself  capable  of  lodging  or  producing  a  concrete 
image,  not  even  that  of  an  image  of  a  luminous 
point  that  has  impinged  upon  a  single  rod  or 
cone  of  the  retina.    The  cortical  cell  is  poly- 
dynamic  ;  every  central  element  (and  especially 
those  of  the  associative  centres)  has  multiple 
connections  with  other  elements,  laoth  peripheral 
and  central,  and  may  therefore  be  affected  by  a 
series  of  impressions  different  in  origin  and  to  a 
certain  extent  also  in  nature ;  the  function  of 
the  coi'tical  cell  is  therefore  very  far  from  being 
limited  to  a  single  form  of  stereotyped  activity, 
but  at  the  same  time  it  does  not  consist  in  an 
indefinite  capacity  to  receive  any  kind  of  stimulus. 
Every  cortical  cell  is  both  an  organ  of  reception 
and  an  organ  of  discharge,  inasmuch  as  it  passes 
on  to  other  cells  the  stimulus  it  has  received.  In 
contact  with  so  many  other  different  kinds  of  cells, 
and  exposed  to  so  many  forms  of  excitation,  the 
cell  of  the  cerebral  cortex  acquires  the  power  of 
reacting  in  various  ways  and  little  by  little, 
through  adaptation,  even  that  of  not  reacting, 
or  of  exercising  a  direct  inhibitory  influence. 

Another  very  suggestive  conclusion  is  one 
that  has  been  drawn  by  Lugaro.  He  maintains 
that  two  distinct  elaborations  of  external  im- 
pressions occur  in  the  nerve  centres,  the  one 
inter  -  neuronic,  at  the  terminations  of  the 
afferent  fibres,  and  the  other  intra  -  neuronic, 
between  the  wave  conveyed  by  the  dendrites 
and  the  dynamical  processes  that  occur  in  the 
interior  of  the  cell-body,  and  that  the  first 
corresponds  to  the  intellectual  phenomena,  the 
second  to  the  affective  state. 

The  subjective  manifestation  of  reaction  in 
the  associative  zones  is  the  stream  of  conscious- 
ness, which  has  always  a  certain  emotional 
colouring,  and  its  objective  manifestation  is 
included  in  conduct.  The  stream  of  conscious- 
ness is  initiated  and  maintained  by  sensory 
stimuli,  and  would  quickly  cease  if  these  were 
completely  cut  off ;  but  it  is  guided  in  its  course, 
at  least  in  all  educated  people  who  do  not  follow 
the  mere  promptings  of  instinct,  by  hierarchical 
representations  or  ideals  which  become  habitual  I 


reactions,  and  which  constitute  the  great  motive 
forces  of  conduct. 

As  we  are  observed  to  react,  so  we  are 
classified  in  the  catalogue  of  intelligence  as 
well  -  informed  or  ignorant,  diligent  or  lazy, 
honest  or  dishonest,  clever  or  stupid,  sane  or 
insane.  We  are  here  concerned  with  the  ex- 
planation of  the  conditions  that  determine 
mental  reactions  so  anomalous  as  to  cause  the 
individual  to  be  placed  in  the  last-named  cate- 
gory. It  is  necessary  to  remind  the  reader, 
however,  that  insanity  is  essentially  a  legal 
distinction.  Moreover,  if  the  pathology  of  in- 
sanity is  to  be  brought  into  line  with  general 
pathology,  we  must  begin  to  distinguish  be- 
tween "  mental  disease  "  and  "  insanity,"  for  the 
former  consists  in  internal  reactive  processes, 
the  latter  is  marked  by  the  occurrence  of 
anomalous  functional  reactions.  In  other  words, 
mental  diseases  (on  the  analogy  of  gastric 
diseases  and  renal  diseases)  are  reactions  to  an 
inimical  force  that  threatens  the  integrity  of 
those  nervous  tissues  that  subserve  the  in- 
tellectual functions ;  insanity,  on  the  other 
hand,  essentially  implies,  as  we  shall  see,  the 
presence  of  a  reactive  mechanism  that  is  de- 
fective, as  a  result  either  of  disease  or  of  genetic 
or  germinal  variation.  Biologically  it  is  a  lack 
of  adaptation  to  environment.  Practically  it  is 
a  particular  form  of  racial  degeneration  or  de- 
fectiveness, about  which  so  much  has  been  said 
in  recent  years. 

How,  then,  are  those  anomalous  functional 
reactions  that  we  call  insanity  brought  about  ? 
The  possible  factors  are  very  numerous  and 
require  to  be  carefully  analysed  and  distinguished. 
It  is,  however,  impossible  to  enter  into  the 
subject  in  any  detail  here,  and  therefore  only 
what  appear  to  the  writer  to  be  the  important 
principles  will  be  sketched.  Broadly  speaking, 
either  the  external  stimulus  or  the  reactive 
mechanism  must  be  at  fault. 

The  influence  of  abnormal  sensory  stimuli  is 
greater  than  might  at  first  appear.  Here,  how- 
ever, it  is  essential  that  there  shoidd  be  no 
mistake  as  to  the  point  of  view  from  which  the 
vital  processes  are  being  regarded.  The  re- 
active mechanisms  with  which  we  are  concerned 
are  those  that  immediately  subserve  the  mental 
functions,  that  is  to  say,  the  associative  centres. 
Other  portions  of  the  nervous  system,  including 
the  peripheral  and  central  sensory  organs,  are 
external  to  these  centres  and  the  stimuli  that 
they  convey  to  them  are  external  stinudi. 
Among  external  stimuli  of  this  kind  are  to  be 
included  fright,  the  receipt  of  bad  news,  and 
other  similar  causes  of  severe  emotional  disturb- 
ance. It  may  be  questioned  if  such  influences 
are  capable  of  causing  insanity  without  the 
previous  establishment  of  some  defect  of  the 
central  reactive  mechanism,  but  that  they 
occasionally  do  determine  the  occurrence  of 
insanity  is  certain.     Their  action  may  be  so 
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severe  as  to  produce  shock,  and  in  this  case  is 
equivalent  to  traumatism.  When  insanity 
arises  as  a  more  remote  consequence  it  is  de- 
pendent upon  a  general  toxtemia  induced  by 
emotional  disturbance,  which  causes  disorder  of 
the  functional  action  of  various  non- nervous 
organs.  Insanity  arising  from  excessive  stimu- 
lation of  the  associative  centres,  or  mental 
over-strain,  is  also  essentially  dependent  upon 
general  toxtemia  similarly  induced.  The  evi- 
dence of  experimental  physiology  goes  to  show 
that  nerve  tissues  are  inexhaustible,  and  that 
therefore  the  action  of  over-exertion  in  produc- 
ing insanity  is  not  a  direct  one.  It  is  probable 
that  in  most  cases  in  which  nervous  over-strain 
and  aiTective  disturbances  are  followed  by 
insanity,  some  other  toxic  condition,  or  some 
defect  in  the  reactive  mechanism,  is  already 
present,  without  which  the  cause  to  which  the 
insanity  is  usually  attributed  would  not  have 
produced  it.  Simple  sensory  disturbances,  if 
very  intense  or  unusual,  such  as  severe  neuralgia 
affecting  the  fifth  nerve  and  the  irritation  pro- 
duced by  intestinal  worms,  may  occasionally 
cause  psychopathic  disturbances.  Lesions  of 
the  special  sense  organs,  by  rendering  corre- 
spondence with  the  environment  defective,  may 
cause  insanity.  As  a  rule,  however,  a  compensa- 
tory action  on  the  part  of  other  sense  organs  is 
displayed  and  the  effects  of  the  lesion  are  more 
or  less  completely  nullified.  A  special  lesion  of 
the  sensory  centres  is,  according  to  the  hypothesis 
of  Tanzi,  which  seems  to  be  in  agreement  with 
the  available  evidence,  the  cause  of  most  forms 
of  true  hallucination.  According  to  this 
hypothesis,  an  halhicination  has  its  origin  in  a 
representational  centre  from  which  a  stimulus 
(and  idea  or  symbol)  passes  back  to  the  sensorial 
centre,  where  it  assumes  the  aspect  of  a  sensation 
and  is  mistaken  for  a  real  sensation.  The 
fault  consists  in  a  morbid  permeability  to 
stimuli  on  the  part  of  certain  afferent  fibres 
which  normally  probably  control  the  process  of 
attention.  Disturbances  or  lesions  affecting  the 
somsesthetic  centres  may  seriously  modify  the 
emotional  tone,  giving  rise  in  some  instances 
to  euphoria,  in  others  to  severe  mental  depression. 

In  the  production  of  the  mental  reactions, 
ideational  stimuli  are  of  paramount  importance, 
and  therefore  it  might  seem  that  abnormal 
ideational  stimuli  should  be  included  here ;  but 
such  ideational  stimuli  are  themselves  evidence 
of  reaction  induced  by  other  stimuli,  and  the 
reaction  is  one  that  takes  place  in  the  psychical 
centres.  Abnormal  ideational  stimuli  are  there- 
fore dependent  upon  defect  of  the  reactive 
mechanism. 

It  must  be  evident  that  abnormal  external 
stimuli,  acting  apart  from  other  moi'bid  con- 
ditions, can  have  only  an  insignificant  share  in 
the  causation  of  insanity.  In  the  vast  majority 
of  cases  it  is  therefore  the  reactive  mechanism 
that  is  at  fault.    We  have  then  to  inquire  in 


what  ways  the  reactive  mechanism  constituted 
by  the  associative  centres  may  become  so  ab- 
normal as  to  determine  insanity.  As  in  the 
case  of  all  other  organs  the  psychical  centres 
are  the  product  of  heredity  and  environment, 
and  as  their  structure  varies  so  will  their  re- 
activity vary. 

There  is  first  the  possibility  of  the  occurrence 
of  genetic  variation  of  such  a  nature  as  to 
result  in  the  development  of  associative  centres 
so  anomalous  that  their  reactive  manifestations 
are  regarded  as  insane  actions.  Such  an  occur- 
rence is  probably  not  so  common  as  is  sometimes 
supposed,  for  it  is  certainly  closely  simulated  in 
its  effects  by  another  essentially  different  con- 
dition, namely,  unsuitability  of  the  blending  of 
two  ancesti-al  lines,  intensified  often  by  the 
operation  of  the  law  of  exclusive  inheritance. 
In  compensation  for  such  occasional  disastrous 
results  of  genetic  variation  or  of  germinal  varia- 
tion, there  are  converse  cases  in  which  either 
genetic  variation  or  the  fortunate  combination 
of  two  ancestral  lines  produces  an  individual  of 
far  above  ordinary  capacity  for  intellectual  de- 
velopment. We  are  concerned  here,  however, 
only  with  the  unfortunate  deviations  of  these 
kinds  from  the  normal  lines ;  they  probably 
account  for  most  cases  of  paranoia,  certain 
forms  of  idiocy  and  imbecility,  some  cases  of 
moral  insanity,  some  of  the  obsessive  psychoses 
and  certain  forms  of  hysteria.  Genetic  varia- 
tion may  also  affect  non-nervous  organs,  which 
consequently  manifest  imperfect  adaptation  to 
environment,  and  so  give  rise  to  disorders  of 
metabolism  which  are  responsible  for  the  for- 
mation of  toxic  substances  which  may  injure 
the  nervous  tissues  and  so  affect  their  reactivity. 
There  seem  now  to  be  grounds  for  the  belief 
that  proneness  to  the  development  of  certain 
forms  of  insanity  depends  not  upon  any  inherent 
cerebral  defect  as  is  so  commonly  assumed,  but 
upon  a  special  tendency  to  the  development  of 
certain  disorders  of  metabolism  or  to  chronic 
infections  by  organisms  that  are  ordinarily  only 
saprophytic.  In  this  category  there  are  prob- 
ably to  be  placed  the  whole  group  of  the 
affective  psychoses  and  also  dementia  prjecox. 

In  the  building  up  of  the  associative  reactive 
mechanism,  the  powerful  influence  exercised  by 
education  must  not  be  forgotten.  Defective  or 
vicious  education,  to  be  included  in  which  is  the 
moral  influence  of  a  bad  environment  such  as 
that  which  is  to  be  found  in  the  slums  of  our 
large  cities,  is  probably  to  an  important  extent 
responsible  for  cases  of  alcoholism,  criminality, 
and  moral  insanity. 

Traumatism  and  its  consequences  occupy  a 
considerable  place  as  a  cause  of  morbid  altera- 
tion in  the  associative  reactive  mechanism. 
Head  traumatism  occurring  at  birth  is  probably 
a  far  more  common  cause  of  imbecility  and 
epilepsy  than  is  generally  believed.  Similar 
injuries  occurring  at  later  periods  of  life,  as  well 
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as  the  shock  of  severe  accidents,  give  rise  to  a 
large  variety  of  traumatic  psychosis. 

The  development  of  the  great  majority  of 
cases  of  insanity  has  not  yet  been  accounted  for, 
and  there  remains  only  one  important  condition 
to  which  they  can  be  attributed,  namely,  toxic 
action.  If  the  cerebral  functions  have  developed 
in  a  normal  manner,  and  if  afterwards  the 
person  suffers  from  an  attack  of  insanity,  there 
are,  with  the  rarest  exceptions,  really  only  two 
conditions  that  can  explain  the  departure  from 
the  normal,  namely,  traumatism  and  toxic 
action,  and  the  part  played  by  the  former  is 
certainly  a  comparatively  small  one.  It  is  true 
that  inanition  and  involution  have  not  yet  been 
considered,  but  when  these  are  analysed  they 
both  ultimately  resolve  themselves  into  toxaemias. 
Objection  has  sometimes  been  taken  to  attaching 
great  importance  to  toxaemia  in  the  etiology  of 
insanity  laecause  of  the  fact  that  the  metabolic 
changes  occiirring  in  the  nervous  tissues  are 
extremely  small  in  amoimt.  This  objection  to 
the  toxic  etiology  of  insanity  is,  however, 
rendered  untenable  by  the  fact  that  the  meta- 
bolic changes  that  do  take  place  are  of  great 
importance  for  the  elements  concerned.  "  The 
association  of  a  very  small  amount  of  chemical 
change  with  the  exquisitely  fine  chemical  sen- 
sibility is  what  constitutes  the  dominant  char- 
acters of  nervous  metabolism.  The  brain  serves 
for  the  redistribution,  not  for  the  production  of 
energy ;  it  has  been  fittingly  compared  by 
Belmondo  to  a  commutator "  (Tanzi).  The 
sensitiveness  of  the  cortical  nerve  -  cells  to 
toxins  is  shown  by  various  facts  of  common 
experience.  Ordinary  fatigue  is  due  to  the 
accumulation  of  physiological  toxins  and  the 
brain  is  quickly  influenced  by  them.  In  most 
illnesses  of  toxic  origin,  general  lassitude  and 
disinclination  to  exercise  the  mental  functions 
are  among  the  most  constant  symptoms. 
Various  drugs,  such  as  morphia,  cocaine,  strych- 
nine, etc.,  influence  the  cerebral  nerve-cells  with 
extreme  readiness.  Moreover,  there  is  ample 
experimental  evidence  that  nerve  -  cells  are 
easily  damaged  by  certain  toxic  agents.  It  is 
therefore  futile  to  attempt  to  belittle  the  im- 
portance of  toxic  action  as  a  cause  of  insanity 
on  the  ground  of  the  small  amount  of  metabolic 
change  that  occurs  in  the  nerve-cells. 

Attempts  have  also  been  made  to  restrict  the 
meaning  of  the  term  toxin  in  a  way  that  serves 
only  to  make  false  distinctions  and  to  create 
confusion.  It  is  useless  to  limit  the  meaning  of 
the  term,  when  disease  is  being  regarded  from 
its  biological  standpoint  as  a  reaction  on  the 
part  of  the  cells  of  the  body  to  an  inimical 
force  to  which  they  are  attempting  to  adapt 
themselves  (the  pi'ocess  of  somatic  A'ariation). 
Any  chemical  agent  to  which  a  cell  is  not 
adapted  (unable  to  iitilise  or  to  protect  itself 
from)  may  act  as  a  toxin  to  that  cell. 

The  chief  forms  of  toxic  action  concerned 


with  the  production  of  insanity  may  be  suhi- 
marised  as  those  resulting  from  simple  in- 
toxication or  poisoning,  infections  and  auto- 
intoxications. Simple  intoxications  include 
those  arising  from  the  taking  of  alcohol,  morphia, 
cocaine,  lead  salts,  damaged  maize,  etc.  In- 
fections include  those  associated  with  typhoid 
fever,  pneumonia,  meningitis,  influenza,  malarial 
fever,  puerperal  fever,  syphilis  (second  stage), 
each  of  which  may  be  complicated  or  followed  by 
insanity,  and  also  general  paralysis  of  the  in- 
sane, which,  according  to  the  researches  of  Dr. 
Douglas  M'Rae  and  the  writer,  is  dependent 
upon  infection  by  one  or  other  of  two  varieties 
of  diphtheroid  bacillus  of  special  virulence.  All 
of  these  infective  conditions,  through  the  action 
either  of  the  primary  toxins  or  of  secondary 
ones,  may  so  alter  the  functional  reactivity  of 
the  cortical  nerve  -  cells  as  to  produce  the 
amential  syndrome,  characterised  especially  by 
mental  confusion.  This  syndrome  would  appear 
to  be  the  characteristic  clinical  manifestation 
of  widespread  toxic  processes  actually  taking 
place  in  the  nerve  -  cells  of  the  associative 
centres.    Its  extreme  form  is  acute  delirium. 

Another  important  form  of  infection  is  chronic 
toxic  infection  by  micro  -  organisms  that  are 
ordinarily  only  saphrophytic,  which  arises  in 
consequence  of  injury  to  the  first  line  of  defence, 
more  particularly  in  the  alimentary  tract. 
This  condition  occurs  especially  in  chronic 
alcoholism,  general  paralysis,  senile  insanitj', 
pellagra,  the  uremic  psychoses,  and  in  chronic 
constipation. 

Auto-intoxication  is  in  the  majority  of  in- 
stances consequent  upon  some  previous  patho- 
logical process  which  has  impaired  or  destroyed 
the  functional  activity  of  certain  organs,  and 
has  rendered  the  individual  in  certain  respects 
unadapted  to  his  environment.  This  occurs, 
for  example,  in  cretinism  and  myxcedema  in 
which  the  atrophy  of  the  thyroid  gland  can 
only  be  accomited  for  as  a  consequence  of  a 
morbid  process  and  not  as  a  genetic  variation. 
A  similar  explanation  holds  good  for  those  forms 
of  auto-intoxication  that  depend  upon  impair- 
ment of  the  hepatic,  renal,  adrenal,  pancreatic, 
and  parathyroid  functions,  as  well  for  the  auto- 
intoxications that  occur  in  exophthalmic  goitre 
and  diabetes  mellitus.  As  already  indicated, 
some  cases  of  auto-intoxication  are  also  to  be 
attributed  to  lack  of  adaptation  resulting  from 
genetic  variation  and  to  affective  disturbances 
of  psychical  origin. 

The  changes  produced  in  the  cortical  nerve- 
cells  by  toxic  action  may  be  recovered  from,  or 
they  may  be  permanent.  When  they  are  per- 
manent, there  is  some  corresponding  permanent 
change  in  the  functional  reactivity.  A  typical 
example  is  seen  in  secondary  dementia.  There 
are,  however,  many  other  morbid  conditions 
that  are  to  be  similarly  explained  as  dependent 
upon  an  irreparable  lesion  aff'ecting  the  associa- 
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tive  reactive  mechanism,  such  as  simple  loss  of 
mnemonic  records,  psychical  blindness,  aphasias, 
certain  obsessive  ideas,  pseudo  -  hallucinations, 
and  permanent  changes  in  character. 

Reference  must  also  be  made  to  the  occurrence 
of  toxic  lesions  in  the  nervous  centres  during 
intra-uterine  life.  These  may  be  of  all  degrees 
of  severity ;  their  consequences  may  be  early 
manifested  in  the  form  of  infantile  cerebro- 
pathies  accompanied  by  idiocy,  imbecility,  and 
often  epilepsy.  It  is  probable  that  many  other 
manifestations  of  defective  cerebral  develop- 
ment have  a  similar  origin,  including  most 
cases  of  epilepsy  that  ar-ise  in  adult  life. 

Cerebral  vascular  lesions  and  the  gross 
lesions  that  result  from  them  are  essentially 
toxsemic  in  origin ;  changes  in  the  neuroglia  and 
membranes  of  the  brain  are  chiefly  secondary  to 
toxic  conditions  that  have  affected  the  nervous 
tissues. 

When  the  factors  and  processes  concerned  in 
the  development  of  insanity  are  examined  from 
the  standpoint  of  general  pathology,  it  becomes 
evident  that  the  inimical  forces  against  which 
the  individual  is  constantly  or  occasionally 
called  upon  to  defend  himself  are  by  far  the 
most  important  causes  of  insanity,  and  that 
among  these  forces  toxic,  and  especially  in- 
fective, agents  play  the  largest  role.  They 
produce  insanity  by  altering  the  structure  of  the 
reactive  mechanism  that  constitutes  the  physical 
basis  of  mind.  That  one  person  more  readily 
becomes  insane  than  another  under  similar  con- 
ditions, is  due  partly  to  differences  in  the  cerebral 
tissues,  but  probably  in  still  greater  measure  to 
differences  that  concern  the  whole  organisation 
of  the  individual. 

It  will  be  seen  that  vmder  the  view  of  the 
pathology  of  insanity  that  is  here  taken  we  are 
concerned  not  only  with  the  brain  as  a  reactive 
mechanism,  but  also  within  the  internal  and 
external  stimuli  to  which  it  reacts.  Lastly,  it 
may  be  added  that  in  the  various  forms  of  in- 
sanity, as  in  other  kinds  of  disease,  there  are, 
from  the  standpoint  of  pathology,  three  possible 
objectives  of  treatment,  namely — (1)  to  suspend 
or  arrest  the  action  of  inimical  forces ;  (2)  to 
restore,  as  far  as  may  be  possible,  to  a  normal 
condition  reactive  mechanisms  damaged  by  patho- 
logical processes  or  originally  anomalous  ;  and  (3) 
to  adapt  the  environment  to  defective  reactive 
mechanisms  in  cases  in  which  these  cannot  be 
restored  to  a  normal  condition. 

B.  Pathological  Anatomy 

The  Scalp. — Morbid  adhesion  of  the  epicranial 
aponeurosis  to  the  pericranium  is  present  in 
about  50  per  cent  of  persons  dying  insane.  An 
extreme  degree  of  this  adhesion,  such  as  to 
render  detachment  of  the  scalp  impossible 
except  by  dissection,  occurs  in  over  10  per  cent 
of  cases.    The  condition  is  most  common  in 


general  paralysis  and  in  epilepsy.  In  a  large 
majority  of  instances  it  is  associated  with  either 
thickening  or  condensation  of  the  bones  of  the 
skull. 

"  Hypertrophy  of  the  scalp "  is  a  rare 
abnormality  which  appears  to  have  been 
observed,  at  least  in  a  well-marked  form,  only 
in  the  mentally  defective,  and  in  the  majority 
of  instances  in  genetous  idiots.  It  consists  in  an 
abnormally  redundant,  thick,  lax,  and  mobile 
condition  of  the  integument  of  the  upper  and 
posterior  parts  of  the  head,  which  at  the  same 
time  presents  a  number  of  roughly  symmetrical, 
generally  antero- posterior  and  transverse 
furrows  and  ridges. 

Hasmatoma  auris,  which  is  exceedingly 
common  in  the  insane  and  comparatively  very 
rare  in  other  persons,  is  described  in  vol.  iv.  p.  18. 

The  Sknll. — Morbid  conditions  of  the  skull 
consist  of  two  distinct  classes,  namely  (1) 
variations  in  form  and  size  overstepping  the 
limits  of  the  typical  or  normal,  and  (2)  changes 
in  the  structure  of  the  bone,  evidenced  by 
abnormalities  in  thickness,  consistence,  and 
histological  characters. 

The  skulls  of  the  insane  in  this  country  have 
not  yet  been  sufficiently  studied  by  strict 
craniological  methods  to  allow  of  precise  state- 
ments being  made  regarding  the  special 
morphological  features  that  they  exhibit.  Only 
a  few  of  the  more  distinct  abnormalities  that 
have  been  observed  need  be  mentioned  here. 

The  microcephalic  skull,  which  exhibits  a 
characteristic  form  as  well  as  an  abnormally 
small  size,  has,  according  to  the  observations  of 
Sir  George  Humphry,  ^  an  average  circumference 
of  16-7  inches.  This  authority  has  described 
its  chief  characters  as  follows: — "The  brain- 
case  is  small  or  contracted  in  all  its  dimensions, 
in  the  base  as  well,  though  less  than  in  the 
vault ;  and  it  is  most  so  in  the  fore  part,  the 
frontal  bone  being  sloped  back  and  narrow,  with 
deep  temporal  fossae  behind  the  external  angular 
processes,  and  with  curved  orbital  plates,  which 
narrow  the  ethmoidal  fossas.  The  parts  in  the 
interior  are  contracted  and  often  thickened." 

The  macrocephalic  or  hydrocephalic  skull  has 
its  greatest  circumference  above  the  glabella 
and  occipital  point.  The  authority  just  quoted 
has  described  its  chief  characters  as  follows  : — 
"The  brain-case  is  expanded  in  all  directions, 
to  some  extent  in  the  base,  but  much  less  than 
in  the  vault.  The  forehead  bulges  forwards, 
beetling  over  the  face ;  the  orbital  plates  are 
in  the  young  flattened  and  pressed  down,  and 
the  superciliary  ridges  are  elevated  and 
depressed.  The  temporal  fossaj  are  shallowed, 
and  the  occipital  condyles  are  not  prominent."  - 

Although  asymmetry  of  the  cranium  is  not 
necessarily  an  indication  of  an  abnormal  brain, 
high  degrees  and  certain  special  forms  of  it  are 

1  Journ.  Anat.  and  Physiol,  vol.  xxix.  1895,  p.  307. 
^  Journ.  Anat.  and  Physiol.,  loc.  cit. 
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certainly  far  more  common  in  the  insane  than 
in  the  mentally  sound. 

A  special  type  of  deformity,  to  be  observed  in 
some  cases  of  idiocy  and  imbecility,  has  been 
termed  crania  j^irogenea.  It  consists  in  abnormal 
prominence  of  the  lower  jaw  and  forehead, 
defective  development  of  the  occipital  region, 
and  narrowing  of  the  face. 

Another  abnormal  form  of  cranium  has  been 
termed  by  Clapham  and  Clarke  "the  insane 
type,"  having  been  found  only  in  cases  of 
insanity.  Its  special  feature  consists  in  the 
greatest  transverse  diameter  being  in  its  anterior 
third  instead  of  behind  the  middle  point. 

Absence  of  the  norrual  overriding  of  the 
dentary  arcades,  which  the  researches  of  Sir 
William  Turner  ^  have  shown  to  be  an  atavistic 
character,  has  been  found  to  be  much  more 
common  in  the  insane  than  in  the  mentally 
sound. 

Most  authorities  upon  mental  diseases  at  the 
present  day  regard  deformities  of  the  hard 
palate  as  an  important  sign  of  a  bad  initial 
neurotic  heredity.  The  accuracy  of  this  view  is, 
however,  strongly  contested  by  certain  other 
authorities  upon  such  subjects,  and  therefore 
remains  in  question. 

Alterations  in  the  thickness,  texture,  and 
weight  of  the  cranial  bones  are  exceedingly 
common  in  the  insane.  The  calvarium  is 
generally  affected  to  a  much  greater  extent  than 
the  base.  Distinct  thickening  may  be  observed 
in  about  50  per  cent  of  cases  examined  after 
death.  The  change  may  be  local  or  general,  and 
may  be  combined  either  with  osteosclerosis  or 
osteoporosis.  It  is  most  common  in  cases  of 
general  paralysis  and  senile  insanity.  Atrophic 
thinning  of  the  skull  also  occurs,  but  is  com- 
paratively rare.  Most  of  the  examples  are 
found  in  cases  of  senile  insanity.  Condensation 
of  the  bones  of  the  skull,  or  osteosclerosis,  is 
present  in  about  30  per  cent  of  all  cases.  The 
condition  is  practically  a  constant  one  in  general 
paralysis.  It  is  accompanied  by  thickening  in 
the  majority  of  instances.  General  softening  of 
the  bones  of  the  skull,  or  osteoporosis,  has  been 
observed  to  occur  in  about  5  per  cent  of  cases. 

The  cause  of  these  alterations  in  the  texture 
of  the  bones  of  the  skull  in  cases  of  mental 
disease  is  probably  the  same  as  that  which  leads 
to  the  changes  in  the  dura  mater  presently  to 
be  described. 

The  Dura  Mater. — Morbid  adhesion  of  the 
dura  to  the  skull  is  common  in  various  forms  of 
insanity.  It  has  been  found  by  different 
observers  in  from  15  to  44  per  cent  of  cases. 
The  condition  is  probably  in  most  instances 
related  to  the  circumstance  that  the  periosteal 
surface  of  the  membrane  is  depositing  new  bone. 
Morbid  adhesion  to  the  pia  arachnoid  is  com- 
paratively rare,  and  is  almost  always  of  small 
extent.  It  is  probably  of  inflammatory  origin. 
'  Journ.  Anal.,  and  Physiol.,  1891,  .July. 


General  thickening  of  the  dura  is  very  common 
in  the  insane,  but  is  somewhat  difficult  to 
recognise  with  the  unaided  eye.  It  depends 
upon  the  occurrence  of  a  slow  sclerotic  process, 
the  evidence  of  which  can  be  readily  observed 
on  microscopic  examination.  Atrophic  thinning 
of  the  membrane  is  very  occasionally  met  with, 
mostly  in  cases  of  senile  insanity.  Small  bony 
nodules  are  sometimes  present,  either  in  the 
substance  of  the  dura  or  on  its  inner  aspect, 
most  commonly  adhering  to  the  falx.  In  most 
instances  they  probably  represent  merely  a 
developmental  anomaly  in  a  membrane  of  which 
one  surface  is  a  periosteum.  Inflammation  of 
the  dura  mater  has  little  or  no  special  relation- 
ship to  insanity.  The  so-called  pachymeningitis 
hcemorrhagica  interna  can  be  shown  to  be  of 
different  origin.  On  the  other  hand,  degenerative 
changes  are  exceedingly  common,  and  have 
considerable  pathological  importance.  Subdural 
false  membranes  can  be  recognised  to  be  present 
in  about  one-fourth  of  cases  examined  post- 
mortem. They  vary  greatly  in  size,  appearance, 
and  consistence  in  different  instances.  They 
may  be  limited  to  a  small  portion  of  the  dura, 
or  extend  over  the  entire  surface  of  the  cranial 
and  spinal  membranes.  When  they  are  large, 
and  at  the  same  time  somewhat  localised,  they 
are  generally  cystic  in  the  centre.  They  are 
always  more  or  less  adherent  to  the  dura,  almost 
never  to  the  pia  arachnoid.  Their  pathology 
has  given  rise  to  a  long-standing  controversy, 
which  has  been  chiefly  concerned  with  two 
opposing  theories  regarding  their  origin,  namely, 
the  inflammatory  and  the  hsemorrhagic. 
According  to  the  writer's  observations  two 
classes  of  subdural  false  membranes  require  to 
be  distinguished.  One  is  the  result  of  a  simple 
hfemorrhage  into  the  subdural  space,  most 
commonly  from  a  pial  vein.  The  other  depends 
upon  certain  degenerative  conditions  of  the 
dura,  which  are  exceedingly  common  in  cases  of 
chronic  insanity,  more  especially  general 
paralysis  and  senile  insanity.  In  order  that  we 
may  be  able  to  appreciate  fully  the  nature  and 
importance  of  these  degenerative  changes,  it  is 
necessary  to  understand  that  the  dura  mater 
contains  innumerable  minute  lymphatic  channels 
which  pass  from  its  inner  surface  and  discharge 
into  the  veins  both  in  the  membrane  and  in  the 
cranial  bones.  These  channels  convey  away  the 
cerebro-spinal  fluid.  At  the  inner  aspect  of  the 
membrane,  immediately  underneath  the  surface 
endothelium,  there  are  very  numerous  large 
capillaries,  each  of  which  lies  in  one  of  these 
lymphatic  channels,  which  in  this  position  are 
generally  referred  to  as  the  perivascular  canals 
of  the  dura.  The  walls  of  these  channels  are 
nourished  chiefly  by  the  cerebro-spinal  fluid 
which  flows  through  them.  In  many  forms  of 
mental  disease  this  fluid  has  distinctly  toxic 
properties,  owing  mainly  to  the  disordered 
metabolic  changes  going  on  in  the  cerebral 
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tissues,  but  partly  also  to  general  toxic  con- 
ditions. Hence  the  endothelial  cells  of  the 
dural  perivascular  canals  are  irritated  and  im- 
perfectly nourished.  They  consequently  undergo 
proliferative  and  degenerative  alterations,  which 
result  in  compression  and  obliteration  of  the 
superficial  capillaries.  At  the  same  time  general 
proliferation  of  the  dural  tissues  tends  to  occur. 
Obliteration  of  the  original  superficial  capillaries 
is  constantly  followed  by  the  throwing  out  of 
new  capillaries  on  the  surface  of  the  membrane. 
These  new  vessels  tend  to  give  way  under  various 
circumstances,  but  especially  during  the  last  few 
days  of  life  in  all  cases  in  which  the  patient 
sinks  slowly.  The  great  majority  of  the  sub- 
dural false  membranes  that  are  to  be  observed 
in  the  insane  are  developed  as  the  result  of 
hajmorrhages  brought  about  in  this  way.  With 
few  exceptions  they  have  the  histological 
characters  of  recent  formations.  They  are 
essentially  composed  of  blood -clot,  which, 
however,  is  commonly  in  course  of  being 
vascularised.  Associated  with  these  pathological 
processes  there  are  various  other  proliferative 
and  degenerative  changes  in  the  tissues  of  the 
dura  mater  leading  to  the  formation  of  surface 
granulations,  hyaline  concentric  bodies,  mulberry 
bodies,  etc. 

The  Pia  Arachnoid. — The  leptomeninges  are 
composed  of  white  fibrous  tissue,  or  perhaps  of 
a  special  form  of  elastic  tissue,  which  is  arranged 
in  such  a  way  as  to  form  a  spongy  lymph  sac. 
This  structural  arrangement  extends  throughout 
the  whole  of  the  membrane,  which,  upon  this 
and  other  grounds.  Dr.  James  Middlemass  and 
the  writer  have  contended,  contrary  to  the 
general  teaching,  should  be  regarded  as  a  single 
structure.  It  is  important  to  understand  that 
the  pia  arachnoid  is  not  directly  nourished  by 
the  vessels  it  contains.  These  are  simply 
passing  to  and  from  the  cerebral  tissues.  The 
membrane  depends  for  its  nutrition  upon  the 
lymph  or  cerebro-spinal  fluid  which,  escaping 
from  the  capillaries  of  the  brain,  passes  along 
the  adventitial  lymph-channels  of  the  intra- 
cerebral vessels,  enters  the  arachnoid  spaces, 
and  passes  across  the  subdural  space  into  the 
perivascular  canals  of  the  dura  mater. 

The  most  important  pathological  alteration 
that  afl'ects  the  pia  arachnoid  in  cases  of  insanity 
is  one  which  presents  itself  as  milkiness, 
thickening,  opacity,  and  other  related  abnormal 
appearances.  Over  70  per  cent  of  cases  of 
insanity  show  more  or  less  pronounced  evidence 
of  these  changes  on  post-mortem  examination. 
The  morbid  process  is  essentially  the  same  as 
that  which  occm-s  on  the  opposite  side  of  the 
subdural  space,  and  has  the  same  cause,  but 
differs  in  respect  of  the  fact  that  it  is  not  com- 
plicated by  the  vascular  changes  which  occur  in 
the  dura.  The  endothelial  cells  lining  the 
arachnoid  spaces  and  the  outer  surface  of  the 
membrane  imdergo  proliferative  and  degenera- 


tive changes.  At  the  same  time  a  slow  hyper- 
plasia of  the  connective  tissues  takes  place. 
Hence  the  membrane  increases  in  thickness  and 
assumes  a  milky  appearance. 

2%e  Cerebral  Blood-vessels.  —  These  present 
several  special  anatomical  features  which  it  is 
necessary  to  understand  in  connection  with  the 
study  of  the  pathological  changes  to  which  they 
are  subject.  All  the  blood  that  they  convey 
has  to  pass  (with  one  or  two  immaterial 
exceptions)  through  the  nervous  substance. 
The  pia  arachnoid  has  no  capillary  circulation  of 
its  own,  and  hence  there  is  no  possibility  of 
short-cutting  of  the  cerebral  blood-supply.  The 
small  pial  arterioles  anastomose  somewhat  freely 
with  each  other.  The  cerebral  capillaries  are 
peculiar  in  that  they  possess  an  external  coat. 
This  is  composed  of  highly  elastic  connective 
tissue  fibrils  continuous  with  those  of  the 
adventitia  of  the  arterioles  and  venules.  A 
special  set  of  capillaries,  coming  ofl^  from  the 
pial  arterioles,  supplies  the  first  layer  of  the 
cortex.  All  the  intra -cerebral  vessels  have 
normally  in  their  walls  a  small  amount  of  a  pale 
yellow  substance  which  increases  with  age. 

One  of  the  most  important  morbid  changes  to 
which  the  cerebral  vessels  are  subject  is  the 
hyaline  fibroid  degeneration  of  Gull  and  Sutton. 
It  consists  in  hyaline  swelling,  or  of  fibroid 
thickening,  of  the  connective-tissue  fibrils  of  the 
adventitia.  The  first  represents  the  degenerative 
and  the  second  the  reparative  phase  of  the 
morbid  process.  This  form  of  disease  occurs  in 
arterioles,  capillaries,  and  venules.  It  specially 
tends  to  affect  the  capillaries  of  the  first  layer 
of  the  cortex,  which  in  senile  insanity  are  often 
extensively  obliterated  by  it.  Another  ex- 
ceedingly important  vascular  change  in  cases  of 
chronic  insanity  is  endarteritis  deformans,  or 
atheroma.  It  affects  not  only  the  large  cerebral 
arteries,  but  also  the  small  arterioles  and 
capillaries  within  the  brain.  It  leads  to 
narrowing  of  the  vascular  channels,  and  not 
infrequently  to  their  obliteration.  Both  this 
vascular  alteration  and  hyaline  fibroid  degenera- 
tion lead  to  the  formation  of  atrophic  softenings. 
The  pathology  of  endarteritis  deformans  is  still 
in  dispute,  but,  on  the  evidence  of  the  changes 
that  may  be  observed  in  the  cerebral  vessels, 
the  disease  appears  to  depend  upon  an  abnormal 
condition  of  the  blood,  in  consequence  of  which 
the  tissues  composing  the  intima  are  injuriously 
affected  in  their  nutrition,  and  undergo  either 
proliferative  or  degenerative  changes.  With  the 
temporary  cessation  of  the  nutritive  disturbance 
reparative  processes  occur,  resulting  always  in 
some  increase  in  the  thickness  of  the  intima. 
The  degenerative  phase  is  constantly  accom- 
panied by  weakening  of  the  muscular  coat  of 
the  arterioles,  and,  if  associated  with  high  blood- 
pressure,  is  apt  to  lead  to  local  dilatation  and 
the  formation  of  miliary  aneurysms.  In 
correspondence  with  the  special  frequency  with 
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which  their  cerebral  arterioles  are  affected  by 
atheroma,  the  insane  are  specially  prone  to  the 
occurrence  of  cerebral  hsemorrhage,  which  is 
connected  in  most  instances  with  the  rupture  of 
a  miliary  aneurysm,  or  of  an  arteriole  otherwise 
weakened  by  this  form  of  morbid  change. 
Endarteritis  obliterans  affects  both  the  large 
and  the  small  cerebral  arterioles  in  the  vascular 
form  of  syphilitic  insanity.  Acute  periarteritis 
of  the  intra -cerebral  arterioles  is  an  almost 
constant  change  in  the  advanced  stages  of 
general  paralysis.  Colloid  degeneration  and 
calcification  have  occasionally  been  observed  in 
cases  of  insanity,  but  are  certainly  rare. 

The  Neuroglia  and  Mesoglia. — The  question 
of  the  normal  structure  of  the  neuroglia  has 
given  rise  to  much  discussion.  The  tissues  to 
which  this  name  is  commonly  applied  consist 
really  of  two  totally  different  cellular  elements, 
the  one  of  which  is  epiblastic  in  origin  and  the 
other  mesoblastic.  The  evidence  in  support  of 
this  view  consists  mainly  (1)  in  the  fact  of  the 
differentiation  of  the  latter  tissue-element  by 
means  of  the  platinum  method ;  and  (2)  in  its 
harmony  with  the  important  observations  of 
Capobianco  and  Fragnito  upon  the  histogenesis 
of  the  neuroglia.  The  true  neuroglia  consists  of 
cells  with  numerous,  only  very  slightly  branched, 
specially  differentiated  processes,  at  least  many 
of  which  are  attached  to  the  vessels  and  other 
structures.  The  mesoglia  in  its  typical  form 
consists  of  cells  with  numerous  processes,  which 
branch  dichotomously,  and  are  never  attached 
to  the  vessels  or  to  other  structures.  The 
two  kinds  of  cell  can  be  shown  to  behave 
qviite  differently  in  pathological  conditions. 
The  neuroglia  serves  to  support  the  nervous 
elements,  and  it  is  the  tissue  of  repair  in 
the  brain.  There  is  conclusive  evidence  that 
the  mesoglia  cells  do  not  subserve  either  of 
these  functions.  Their  role  seems  to  corre- 
spond pretty  closely  to  that  of  connective-tissue 
corpuscles  in  other  organs.  It  is  at  least  certain 
that  they  are  capable  of  acting  as  phagocytes. 

In  conditions  of  chronic  irritation  in  the 
brain,  as  in  general  paralysis,  choreic  insanity, 
and  chronic  alcoholism,  there  is  usually  well- 
marked  hyperti'ophy  and  proliferation  of  the 
neuroglia  in  certain  parts  of  the  brain. 
Similar  changes  occur  wherever  the  nervous 
tissues  have  been  extensively  destroyed,  as  for 
example  in  the  vicinity  of  the  atrophic  soften- 
ings so  common  in  cases  of  senile  insanity. 
The  mesoglia  cells  form  a  certain  proportion 
of  the  granular  corpuscles  (others  being  leuco- 
cytes) which  commonly  occur  wherever  dead 
cerebral  tissues  are  being  absorbed.  In  some 
irritative  conditions  they  tend  to  proliferate  and 
to  degenerate  into  amyloid  bodies. 

T]i.e  Cortical  Nerve-cells.  —  In  recent  years 
very  remarkable  advances  have  been  made  in 
our  knowledge  of  the  structure  of  the  nerve- 
cell.     Two   chief   classes  of   nerve-cells  are 


distinguished,  namely  the  somatochrome,  which 
contain  chromophile  substance  in  their  proto- 
plasm, and  the  karyochrome,  which  are  generally 
much  smaller  and  do  not  contain  this  substance 
in  their  protoplasm.  The  somatochrome  nerve- 
cells  are  by  far  the  more  important,  and  they 
alone  need  be  dealt  with  here.  The  nucleus 
possesses  a  distinct  limiting  membrane,  a  re- 
ticvilum  and  granules,  and  a  single  nucleolus. 
All  of  its  structural  elements  are  acidophile  in 
reaction,  with  the  exception  of  three  or  fovir 
small  particles  adherent  to  the  nucleolus,  which 
are  basophile,  and  which  constitute  the  whole  of 
the  chromatin  in  the  cell.  The  protoplasm 
surrounds  the  nucleus,  and  extends  on  the  one 
hand  in  the  form  of  long-branching  and  gradually 
tapering  processes,  termed  the  protoplasmic  pro- 
cesses or  dendrites,  which  at  some  little  distance 
from  the  cell -body  are  clothed  with  minute, 
often  filiform,  appendages,  the  gemmulae  or 
thorns ;  on  the  other  hand  it  extends  in  the 
form  of  a  single  process,  termed  the  axis-cylinder 
process  or  axon,  which  at  a  short  distance  from 
the  cell-body  generally  gives  off  some  delicate 
branches,  the  collaterals.  The  main  process  may 
pass  into  a  medullated  nerve -fibre,  or  run  a 
comparatively  short  course  as  a  non-meduUated 
fibre.  The  dendrons  are  organs  of  reception 
of  the  nervous  impulses,  the  axon  the  apparatus 
concerned  with  their  discharge.  The  proto- 
plasm contains  innumerable  minute  fibrils, 
which  are  now  generally  regarded  as  the  con- 
ducting element  of  the  nervous  impulses. 
These  fibrils  course  for  the  most  part  inde- 
pendently in  the  processes,  but  form  a  network 
in  the  cell -body.  The  interstices  of  this 
network  contain  localised  aggregations  of  a 
substance  which  presents  a  strong  affinity  for 
certain  dyes,  such  as  toluidin  blue.  These 
aggregations  constitute  the  Nissl- bodies  or 
chromophile  particles  of  the  nerve -cell  proto- 
plasm. There  is  generally  a  collection  of  a 
pale  yellow  substance,  the  nerve-cell  pigment, 
in  the  vicinity  of  the  nucleus.  Several  minute 
lymph  canaliculi  course  within  the  body  of  the 
larger  cells  and  open  upon  the  surface.  They 
were  first  observed  by  Golgi,  who  described 
them  as  a  special  endocellular  reticulum. 

The  neuron  theory,  according  to  which  each 
nerve -cell  (with  its  processes)  is  anatomically 
and  physiologically  an  independent  element, 
has  lately  been  boldly  attacked  by  Apathy, 
Bethe,  and  Nissl,  but,  nevertheless,  retains  its 
place  as  a  canon  of  neurology.  It  is  still 
defended  and  maintained  by  such  high  authori- 
ties as  Lugaro,  Marinesco,  van  Gehuchten, 
Ramon  y  Cajal,  Barker,  and  Lenhossek. 

It  has  now  been  definitely  proved  that  the 
chromophile  substance  of  the  protoplasm  is 
utilised  during  the  functional  activity  of  the 
nerve-cells. 

Recent  experimental  investigations  have 
thrown  a  great  amount  of  light  upon  the  mean- 
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ing  of  many  of  the  abnormal  appearances  to  be 
observed  in  the  nerve-cells  of  the  human  subject. 
It  has  been  shown  that  the  nerve-cell  is  exceed- 
ingly sensitive  to  the  action  of  many  different 
toxic  substances,  and  that  it  undergoes  definite 
structural  alterations  after  injury  to  its  axon. 
The  pathological  process  set  up  by  the  former 
cause  has  been  designated  primary  degeneration, 
and  that  resulting  from  the  action  of  the  latter 
secondary  degeneration.  In  primary  degenera- 
tion the  changes  vary  considerably  in  accordance 
with  the  toxin  employed  and  the  intensity  of 
its  action.  In  general  the  condition  manifests 
itself  first  by  disintegration  of  the  chromophile 
substance  of  the  protoplasm  {chroniatolysis),  and 
afterwards  by  disintegration  of  the  fibrils,  de- 
generation of  the  nucleus,  and  death  of  the 
whole  element.  If  the  alteration  does  not 
proceed  further  than  simple  chroniatolysis,  it 
may  be  recovered  from.  In  secondary  de- 
generation the  alteration  begins  with  dis- 
integration of  the  chromophile  substance  in 
the  neighbourhood  of  the  cone  of  origin  of 
the  axon,  and  gradually  extends  to  the  rest 
of  the  cell-body.  At  an  advanced  stage  the 
nucleus  is  often  displaced  to  the  periphery, 
and  the  primitive  fibrils  of  the  protoplasm 
destroyed.  The  cell  may  undergo  repair,  or 
it  may  atrophy  and  disappear. 

Primary  and  secondary  degeneration  are  the 
only  diseases  of  the  fully  developed  nerve-cell 
that  are  at  present  definitely  known.  Further 
research  will  doubtless  enable  us  to  recognise 
various  pathologically  distinct  varieties  of 
primary  degeneration.  The  many  types  of 
morbid  change  that  may  be  observed  to  affect 
the  nerve -cells  of  the  human  cerebral  cortex 
are  to  be  regarded  as  indicative  of  the  occur- 
rence of  one  or  other  of  these  two  forms  of 
degeneration,  and  must  not  be  looked  upon  as 
in  themselves  distinct  diseases  of  the  cell. 
Among  these  types  of  morbid  change  the 
most  common  are  chromatolysis,  pigmentary 
or  yellow  globular  degeneration,  vacuolation, 
varicose  atrophy  of  the  protoplasmic  processes, 
varicose  hypertrophy  of  the  axis -cylinder  pro- 
cess, and  displacement  of  the  nucleus. 

The  following  are  some  of  the  more  important 
facts  that  seem  now  to  have  been  definitely 
established  regarding  the  pathological  altera- 
tions in  the  cortical  nerve-cells  in  different 
forms  of  mental  disease.  In  cases  of  acute 
mania  and  acute  melancholia  dying  in  the 
course  of  the  disease,  from  25  to  50  per  cent 
of  the  cells  show  distinctly  marked  degenera- 
tion of  the  primary  type.  This  percentage  is 
very  much  higher  than  that  which  is  generally 
to  be  found  in  persons  succumbing,  for  example, 
simply  to  pneumonia,  or  exhaustion  from  any 
wasting  disease,  such  as  phthisis.  Moreover, 
the  intensity  of  the  pathological  changes  is  far 
greater  in  cases  of  acute  insanity,  and  there  is 
satisfactory  evidence  that  many  of  the  cells 


have  completely  disintegrated  and  disappeared. 
In  senile  insanity  and  in  general  paralysis  there 
is  constantly  a  slow  degeneration  of  the  cortical 
nerve -cells,  for  the  most  part  of  a  primary 
type.  The  number  of  cells  involved  is  very 
much  larger  than  that  affected  in  normal 
senility,  and  the  severity  of  the  alterations  is 
far  greater.  In  general  paralysis  considerable 
areas  of  the  cortex  are  often  practically  depleted 
of  nerve-cells.  In  cases  of  choreic  insanity  there 
are  always  extensive,  more  or  less  acute,  de- 
generative changes  in  the  cortical  nerve -cells, 
also  of  a  far  more  severe  character  than  those 
that  occur  from  simple  terminal  auto-intoxica- 
tions. In  chronic  alcoholic  insanity  there  is 
very  considerable  loss  of  cortical  nerve -cells, 
while  a  large  proportion  of  those  that  remain 
show  degenerative  changes  either  of  a  primary 
or  of  a  secondary  type.  Secondary  dementia 
depends  essentially  upon  the  fact  that  a  large 
proportion  of  the  cortical  nerve- cells  have 
suffered  complete  degeneration.  In  some  cases 
it  can  be  shown  that  about  50  per  cent  of  them 
have  entirely  disappeared. 

Congenital  Abnormalities  of  the  Brain. — Some 
of  the  slighter  of  these  may  not  infrequently  be 
observed  in  persons  who,  during  life,  did  not 
exhibit  any  noteworthy  mental  aberration  or 
peculiarity  ;  nevertheless  such  slight  structural 
abnormalities  (such  as  atypical  arrangement  of 
the  convolutions  and  sulci,  absence  or  imperfect 
development  of  various  parts  of  the  brain,  hetero- 
topia of  the  grey  substance)  are  far  more  common 
in  the  insane  than  in  the  mentally  sound.  They 
are  especially  common  in  cases  of  idiocy,  imbe- 
cility, and  epileptic  insanity.  Some  of  the 
more  gross  congenital  defects,  such  as  micro- 
cephaly, are  quite  incompatible  with  normal 
intellectual  development,  while  others,  such  as 
porencephaly  and  absence  of  the  corpus  callosum, 
have  only  very  rarely  been  discovered  in  sane 
persons. 

Focal  Lesions. — Localised  gross  lesions  of  the 
brain  are  present  in  a  remarkably  high  per- 
centage of  cases  of  insanity  examined  after 
death.  The  form  and  degree  of  mental  de- 
rangement that  they  occasion  probably  depend 
mainly  upon  their  localisation  and  the  special 
reactive  qualities  of  the  individual  brain.  In 
a  large  majority  of  instances  they  are  not, 
however,  the  only  important  structural  altera- 
tions in  the  organ,  being  associated  with  well- 
marked  pathological  changes  in  various  other 
situations. 

By  far  the  most  common  and  most  important 
focal  lesions  are  those  of  vascular  origin.  They 
are  represented  especially  by  atrophic  and 
hsemorrhagic  softenings.  The  former  especially 
tend  to  be  multiple.  Both  are  extremely 
common  in  the  senile  insane,  but  are  also  not 
infrequently  to  be  observed  in  lunatics  dying 
in  middle  life. 

Various  forms  of  cerebral  tumour  are  common 
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exciting  causes  of  insanity.  Tubercular  nodules 
are  also  to  be  observed  with  some  frequency  in 
the  cerebral  substance.  Localised  gummata 
are  occasionally  present  in  cases  of  syphilitic 
insanity,  but  appear  to  be  less  common  than 
a  diffuse  gummatous  infiltration  of  the  pia 
arachnoid  and  adjacent  brain  substance,  which 
is  generally  associated  with  endarteritis  obliter- 
ans of  the  cerebral  arteries.  Extensive  localised 
areas  of  sclerosis  are  occasionally  met  with, 
especially,  but  not  exclusively,  in  epileptics. 
Their  origin  is  still  somewhat  obscure.  A 
special  form  of  localised  sclerosis  of  the 
brain,  which,  like  the  preceding,  occurs 
especially  in  epileptic  idiots  and  imbeciles, 
has  been  termed  hypertrophic  nodular  gliosis. 
The  nodules  vary  in  size  in  different  instances. 
They  are  generally  multiple  and  affect  especially 
the  cortex.  According  to  the  observations  of 
Pellizzi,!  this  form  of  cerebral  sclerosis  depends 
upon  a  defect  of  development  arising  at  a  time 
corresponding  to  the  formation  of  the  tertiary 
sulci. 

Insanity,  its  Nature  and  Symp- 
toms. 
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I.  The  Relation  of  Mind  and  Brain 

(1)  Biology  of  Consciousness. — The  medical 
faculty,  as  well  as  the  general  public,  still 
labour  to  some  extent  under  a  time-honoured 
disability  in  their  view  of  insanity,  for  which 
our  philosophers  are  largely  to  blame.  To  the 
philosopher,  indifferent  to  the  pedigree  of  brains, 
and  habitually  averse  to  appreciate  the  material 
conditions  of  thought,  the  development  of 
personality  is  interpreted  merely  as  an  evolu- 
tion of  consciousness,  sometimes  consecutive  and 
intelligible,  butoften  inconsequentand  fortuitous. 
For  the  phases  of  the  human  mind,  subjectively 
considered,  resolve  themselves  into  moments  of 
self-attention,  alternating  with  periods  of  atten- 
tion to  things  other  than  the  self,  and  without 
any  apparent  thread  to  bind  them  together. 
The  attention  moves  from  this  to  that,  some- 
times by  association  of  ideas,  sometimes  because 
of  a  fact  in  the  environment  which  it  perceives ; 
but  very  often  also  without  any  apparent  occa- 
sion either  in  itself  or  in  its  circumstance.  Every 
human  mind  has  gaps  in  it.  Alone,  in  still 
darkness,  things  jump  into  the  mind ;  and,  at 
any  moment  in  which  the  attention  is  not 
following  an  idea,  nor  noticing  the  outer  world, 
irrelevant  suggestions  occur.  Such  interrup- 
tions or  invasions  of  the  mind  are  only  to  be 
explained  by  a  view  of  personality  which  relates 
it  to  cerebral  processes,  some  of  which  are  de- 
termined by  self-directed  movements  of  the 
attention,  some  as  reactions  to  the  experience  of 
the  moment,  but  also  some  which  are  automatic. 
And  especially  when  we  consider  insanities  and 
allied  states  we  must  have  recourse  to  a  cerebral 
interpretation  of  the  facts.  Most  people  still 
labour  under  a  view  of  insanity  which  regards 
it  merely  as  the  lost  wanderings,  or  the  trans- 
cendent flights,  of  the  soul.  That  was  an  ortho- 
dox view  about  a  century  ago.  Insanity  is 
cerebration — the  activities  of  a  disordered  cortex 
— and  the  modes  of  consciousness  which  it  ex- 
hibits are  to  be  explained  as  due  to  realms  and 
tracts  whose  functions  are  normally  subconscious. 
It  must  become  our  habit  to  think  of  the  mind  as 
conditioned  by  nervous  states,  and  of  personality 
as  determined  by  inherited  cerebral  character. 
Only  by  an  explicit  and  detailed  study  of  the 
mutual  relations  of  spirit  and  brain  can  we 
appreciate  either  normal  personality  or  these 
interruptions  or  invasions  of  it — loss  of  power 
in  memory,  in  judgment,  or  in  purpose,  occa- 
sional lapses  to  brute  states,  muscular  violence, 
emotional  frenzy — to  which  the  unstable  are 
liable. 
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The  first  step  towards  an  appreciation  of  the 
cerebral  relation  of  mind  is  a  biological  one. 
We  must  conceive  of  our  brain-stuff  as  not  only 
the  vehicle  of  all  that  is  forthcoming  in  human 
character,  but  also  as  preserving  more  or  less 
active  rudiments  corresponding  to  the  unrecog- 
nised memories  of  all  animal  and  other  ancestral 
experience.  The  human  mind  is  at  once  the 
master  and  the  servant  of  an  organ  of  whose 
potencies  the  sane  and  orderly  person  realises 
only  a  very  small  fraction,  but  an  organ  which, 
in  dissolution,  reveals  an  infinite  store  of  atavistic 
associations—"  instinctive  vestiges,"  as  Professor 
Hall  calls  them.  Of  these,  the  more  distant,  the 
prehistoric,  come  only  slightly  if  at  all  to  the 
surface ;  but  insanity  teems  with  reminiscences 
of  a  more  recent  stage — a  stage  which  corresponds 
to  the  somewhat  rapid  transition  from  uncivilisa- 
tion  into  polite  society.  Of  all  that  history  a 
review  were  well  worthy  of  our  consideration,  a 
revision  of  the  salient  points  in  comparative 
physiology  which  denote  the  several  develop- 
ments of  animal  consciousness,  as  one  function 
after  another  became  for  the  moment  the  prime 
activity  in  the  life  of  the  species.  However 
elaborate  we  may  make  our  study  of  the  histology 
of  the  present-day  brain,  we  cannot  by  that  means 
understand  much  of  its  significance,  but  only  its 
mass  and  its  complexity.  It  is  only  by  recalling 
how,  in  previous  forms,  so  far  as  we  know,  the 
consciousness  embraced  one  function  after  an- 
other, and  how  each  was  superseded  by  another, 
but  not  entirely  lost,  that  we  can  appreciate  the 
multitude  of  important  relations  which  lie  buried, 
and  not  very  deeply,  beneath  our  present  conscious 
level.  And  as  we  glance  at  a  few  of  the  most 
important  phases  of  consciousness  in  its  evolu- 
tion, we  should  note  all  through  a  few  general 
facts  whose  importance  may  become  apparent 
later  on.  In  particular,  let  us  remember  that 
character  is  stigmatised  not  only  according  to 
the  things  which  the  mind  attends  to,  but  also 
by  its  mode  of  regarding  them.  Two  minds 
may  embrace  the  same  things  in  their  experience, 
but  their  embrace  of  them  may  be  entirely 
diverse.  Insanity  reveals  an  alteration  from 
the  normal  consciousness  in  both  respects.  In 
insanity  there  is  always  under-attention  to  some 
things  and  over-attention  to  others.  But  the 
mode  as  well  as  the  range  of  attention  may  be 
insane.  Insanity  is  a  failure  of  the  normal 
personality,  whereby  the  mind  is  reduced  to  a 
lower  level  of  consciousness.  And  the  modes 
of  consciousness  which  it  reveals  are  vestiges  of 
a  previous  stage  of  our  evolution.  For  example, 
perhaps  the  most  important  mode  of  insane  con- 
sciousness, the  fugitive,  is  one  to  which  we  shall 
often  refer.  It  is  a  mode  of  mind  which  is  afraid, 
has  the  sense  of  being  hunted  or  persecuted,  is 
suspicious,  unfriendly,  and  querulous.  That  is 
obviously  a  reversion  to  a  kind  of  mind  which 
was  normal  to  a  stage  of  evolution  in  which  life 
as  much  more  dangerous  and  much  less  kindly 


than  now.  But  it  is  mei'ely  a  sample  of  many 
such  vestiges. 

Our  study  resolves  itself  into  an  account  of 
the  human  mind  as  the  physician  ought  to 
know  it,  whether  in  health  or  in  disease.  To  him, 
mind  is  an  evolution  which  has  come  by  verj'' 
slow  and  gradual  stages,  never  making  a  sudden 
step.  There  is  no  point  where  we  can  say, 
Here  is  mind  for  the  first  time.  For  such  a 
development,  including,  as  it  does,  an  organic 
as  well  as  a  spiritual  evolution,  we  must  presume, 
as  Weismann  has  taught  us  fully  to  understand, 
that  nervous  tissue,  capable  of  indefinite  multipli- 
cation, carried  with  it  from  the  first  all  the  possi- 
bilities which  it  has  since  achieved ;  and  that  it 
is  now  potent  for  whatever  it  will  achieve  for  all 
time.  The  modifications  which  it  undergoes  in 
each  individual,  and  which  are  characteristic  of 
the  species,  are  not  lost  as  evolution  proceeds, 
but  only  become  subimposed.  All  previous 
modifications  are  preserved — those  which  are 
vital  as  still  active  differentiations,  but  many 
of  them  as  vestiges  or  rudiments.  These  func- 
tions necessary  to  organic  well-being  are  developed 
in  embryo  and  are  mature  long  before  the  intelli- 
gent fimctions.  Intelligence  does  not  take  note 
of  them  as  subjective,  does  not  embrace  them 
within  its  experience  in  adult  life,  though  we 
may  conjecture  that  infant  consciousness  is  aware 
of  them.  The  embryo,  or  at  least  the  infant, 
has  perhaps  sensibilities  which  become  lost  as 
others  are  acquired.  In  particular,  it  would 
seem  likely  that  visceral  sensibilities  exist  at  an 
early  stage  and  are  lost  when  the  special  sezises 
become  actively  engaged,  just  as  we  know 
infants  have  movements  which  they  subse- 
quently lose.  Be  that  as  it  may,  it  is  an 
obvious  fact  that,  as  character  develops,  the 
mind  undergoes  a  great  integration,  carries 
forward  only  a  few  things  in  life  and  drops  all 
the  rest.  And  the  important  thing  for  our 
present  purpose  is  to  remember  that,  though 
nine-tenths  of  experience  drop  off  the  mind  and 
leave  no  trace  in  it,  it  is  not  so  with  the  brain- 
cortex.  Facts  drop  into  the  brain,  not  off  it. 
Consciousness  in  adult  life  is  habitually  frag- 
mentary ;  even  vivid  experiences  are  attended 
to  only  for  a  time  ;  people  are  aware  of  only  one 
thing  at  a  given  moment.  The  mind,  therefore, 
can  only  be  understood  as  grasping  one  small 
bit  after  another  of  a  vast  range  of  possible 
things  which  are  for  the  most  part  unconscious. 
Personality  grows  as  the  individual  conceives  of 
himself  as  the  same  person  in  a  series  of  ever- 
increasing  relations ;  it  is  strong  according  as 
some  definite  purpose  dominates  all  experience ; 
and  cerebral  differentiations  corresponding  to 
such  integration  must  be  presumed  with  special 
reference  to  inhibition.  Personality  then  is  as 
much  an  affair  of  brains  as  of  the  intelligence  ; 
and  its  disturbance  in  insanity  is  to  be  regarded 
as  the  exhaustion  of  those  nervous  mechanisms 
which  represent  purpose  and  purposive  conduct 
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and  the  consequent  revival  of  irrelevant  activities. 
These  things  must  be  borne  in  mind  as  we  try 
to  interpret  the  facts  of  biology,  as  well  as  the 
facts  of  experience. 

Of  the  consciousness  of  the  lower  animals  we 
can  say  very  little  that  will  be  generally  accept- 
able. For  the  beginning  of  organic  reflexes  we 
must  go  right  down  to  the  most  primitive 
organisms,  whose  nervous  function  apparently 
is  entirely  alimentary.  Their  nerves  respond 
only  to  food  ;  their  movements  are  concerned 
with  the  appropriation  and  with  the  disposal  of 
it.  At  first  there  is  no  perception  of  food  as 
distinct  from  rubbish,  and  we  may  question  if 
even  fairly  advanced  organisms  perceive  their 
surroundings.  At  such  a  level  we  can  learn 
but  little,  except  to  remember  that  there  was  a 
time  when  animal  consciousness,  if  it  may  be 
called  so,  was  directly,  particularly,  and  wholly 
visceral.  And  this  visceral  sensitiveness  extended, 
we  may  suppose,  to  the  respiratory  organs  when 
they  appeared,  to  the  cardiac,  to  the  reproductive, 
and  to  the  others  in  turn.  Of  such  beings  it  seems 
mistaken  to  speak  as  if  they  had  a  personality, 
for  that  word  implies  a  conception  of  oneself 
in  relation  to  other  things ;  and  these  creatures 
are  probably  not  conscious  of  themselves,  but 
only  of  parts  of  themselves.  But  we  may 
speak  of  them  as  having  a  character — a  visceral 
character.  Right  up  the  line  to  mammals  the 
fact  is  in  general  apparent  that  the  nervous 
system  in  certain  cases,  and  presumably  con- 
sciousness, have  reference  primarily  to  what  is 
happening  within  the  organism  in  all  its  parts 
— -a  particular  subject-consciousness ;  and  the 
first  outward  reference  which  the  organisation 
seems  to  have  is  towards  things  which  have  an 
almost  purely  nutritional  purpose.  This  pre- 
ponderance of  internal  consciousness  is  carried 
up  even  into  the  big  mammalia,  is  especially 
notable  in  some  of  the  domesticated  varieties, 
and  in  my  belief  characterises  in  considerable 
degree  even  some  human  individuals.  It  is 
probably  an  error  in  interpretation  of  a  cow's 
movements,  for  example,  or  of  a  sheep's,  or  of  a 
pig's,  to  imply  any  great  perception  of  the  environ- 
ment. The  history  as  well  as  the  anatomy  of 
the  herbivora  suggests  that  the  feeling  of  the 
animal  is  still  very  largely  visceral.  The  character 
of  these  animals  can  best  be  described  as  still 
nutritional,  with  the  addition  of  more  or  less 
acute  phases  of  sexuality.  Attention  to  stimuli 
arriving  by  the  special  senses  is  but  an  interrup- 
tion of  a  consciousness  which  is  still  chiefly  de- 
termined by  internal  stimuli.  And  to  such  a 
mode  of  consciousness,  with  its  characteristic 
over- attention  to  the  bodily  states,  insane 
patients  are  often  reduced.  Indeed,  we  are 
familiar  with  it  in  the  hypochondriac.  But  its 
most  obvious  revival  is  in  visceral  melancholia 
and  in  delusions  of  persecution  which  refer  to 
bodily  symptoms. 

In  relation  to  defence  and  off"ence,  especially 


in  the  carnivora,  the  rare  development  of  special 
sense — eyes,  ears,  and  nose  always  on  the  qui 
vive — betokens  a  range  and  activity  of  object- 
consciousness,  which  of  course  has  developed 
gradually,  but  which  now  for  the  first  time  is  of 
the  most  obvious  importance.  It  would  be 
more  true,  for  example,  to  speak  of  the  character 
of  the  fox,  the  hysena,  the  leopard,  as  predatory 
or  fugitive,  offensive  or  defensive,  rather  than 
as  visceral.  We  may  regard  their  consciousness 
as  the  converse  of  the  visceral  —  a  habitual 
attention  to  the  environment,  of  which  internal 
stimuli  are  an  interruption.  That  preponderance 
of  outward  relation  has  of  course  persisted  ;  and 
there  are  individuals  in  whom  it  is  notable — 
persons  who  are  uncomfortably  aware  of  the 
smells,  the  sights,  and  the  sounds  of  their  neigh- 
bourhood ;  or  who,  without  discomfort,  are 
always  noticing  things.  And  of  either  kind  of 
consciousness  we  have  to  note  how  little  the 
attention  really  grasps  of  all  the  things  which 
the  brain  carries.  Every  creature  has  its  mode 
of  consciousness,  which  largely  determines  the 
range  of  its  attention,  and  all  its  other  nervous 
processes  are  subconscious. 

It  is,  however,  in  the  social  functions  of 
animals — whether  merely  as  a  family,  or  in  a 
flock,  or  school,  or  herd — that  we  begin  to  have 
a  suggestion  of  an  evolution  suitable  for  the 
development  of  personality.  Still  capable  of 
much  visceral  sensation,  still  wide  awake  to 
environment  in  general,  the  attention  of  animals 
in  a  family  or  flock  has,  for  the  first  time,  an 
opportunity  of  relating  to  systematic  activities. 
Now  becomes  manifest  the  domestic  conscious- 
ness, with  all  that  entails  of  attention  to  each 
other,  and  upon  which  the  whole  fabric  of  social 
feelings  is  based.  In  such  conditions  also  arrives 
that  kind  of  object-ward  attention  which  is  an 
advance  upon  the  merely  predatory  or  fugitive, 
which  relates  to  the  environment  as  amenable 
to  work — the  construction  and  care  and  fortifica- 
tion of  the  home,  the  colony,  the  city.  In  this 
is  the  beginning  of  the  pre-eminently  human 
faculty,  one  which,  not  content  with  the  world 
as  we  find  it,  proceeds  to  a  reconstruction  of  it. 
The  prime  chai'acter  of  early  man  —  so  that 
Carlyle  distinguishes  him  as  tool-using — is  his 
constructive  faculty.  In  the  evolution  of  these 
activities  which  regard  the  world  as  a  place  to 
be  made  fit  for  human  habitation  is  the  begin- 
ning of  all  that  phase  of  the  mind  whicli  we  may 
speak  of  as  purposive.  Organisation,  providence, 
ambition,  ideality,  became  possible  only  as  men 
regarded  the  world  as  a  place  to  be  taken  in 
hand — -different  from  the  point  of  view  of  the  self- 
regarding  beast,  which  takes  things  as  it  finds 
them,  except  when  it  destroys  them.  This  con- 
structive mode  of  consciousness  is  of  course  still 
characteristic  of  our  race — so  much  so  that  every 
generation  sees  a  new  face  upon  the  world,  an 
evolution  of  the  environment  to  which  the  indi- 
vidual must  be  educated.  And,  in  insanity,  when 
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purposelike  activities  are  no  longer  possible,  the 
fashioning  of  demented  tools,  and  futile  construc- 
tiveness  of  various  kinds,  are  quite  common. 

In  social  life  also  comes  the  opportunity  for 
the  thinking  consciousness — a  phase  of  mind 
which  we  cannot  recognise  in  any  considerable 
degree  on  a  lower  plane.  The  first  form  of  it 
was  probably  very  practical — the  thinking  out 
of  means  to  secure  very  near  ends.  But  only 
in  the  security  of  a  society  was  there  possibility 
also  for  the  speculative  form  of  thought — the 
kind  of  intelligence  which,  curious  and  filled 
with  wonder,  began  to  ask  questions  and  to 
seek  a  reason  for  things.  That  kind  of  mind 
has  probably  become  rapidly  more  common  with 
the  pacification  of  the  world.  It  is  to  be  noted 
as  in  a  cycle  which,  leaving  the  more  abstruse 
problems  to  the  philosophic  aristocracy,  comes 
back  again  to  the  practical  problems  with  which 
science  deals. 

But  the  important  fact  to  note  concerning 
early  gregarious  life  is  that  thought  and  feeling 
and  purpose  were  probably  determined  by  what 
we  may  call  the  subordinate  mode  of  conscious- 
ness— one  which  looked  at  things  from  a  social 
and  not  from  a  strongly  individual  point  of 
view.  Each  man  and  woman  grew  up  to  regard 
the  tribe  as  the  main  thing,  and  the  self  as  of 
subordinate  importance.  But  primitive  man 
fell  away  from  this  mode  of  consciousness,  when 
he  began  to  regard  himself  as  more  than  all  the 
rest.  When,  in  a  society  made  safe  and  com- 
fortable by  combined  effort,  man  orientated 
sufficiently  to  regard  himself  as  apart  from  his 
neighbours,  personality  as  we  understand  it 
began.  Departing  from  tradition,  men  here 
and  there  achieved  the  conception  of  a  personal 
career ;  and  in  that  conception,  other  men  and 
women,  as  well  as  everything  else  in  the  world, 
were  to  be  made  use  of.  That  notion  of  a  career 
— from  the  most  humble  to  the  most  proud  and 
ambitious — is  implied  in  the  habitual  human 
consciousness  of  to-day.  And  it  is  in  the  struggle 
between  each  other  that  the  greatest  stress  falls 
upon  the  organism.  When  men  learned  this 
too  great  self-regard,  insanity  as  we  know  it 
became  imminent.  For  in  the  sense  of  indi- 
vidual responsibility  and  in  the  sense  of  personal 
failure  are  the  greatest  subjective  occasions  of 
mental  disorder. 

In  polite  society,  however,  no  matter  how 
occupied  a  mind  may  be  with  a  personal  career, 
good  manners  and  a  civilised  morality  have 
become  essential.  These  are  often  lost  in 
insanity,  and  the  consciousness  frankly  and 
rudely  disregards  other  people.  Says  Maudsley : 
"  By  insanity  of  mind  is  meant  such  derange- 
ment of  the  leading  functions  of  thought,  feel- 
ing, and  will,  together  or  separately,  as  disable 
the  person  from  thinking  the  thoughts,  feeling 
the  feelings,  and  doing  the  duties  of  the  social 
body  in,  for,  and  by  which  he  lives.  .  .  .  How- 
ever it  has  come  about,  whether  by  fate  or  fault, 
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he  is  now  so  self- regarding  a  self  as  to  be 
incapable  of  right  regard  to  the  not  -  self ; 
altruism  has  been  swallowed  up  in  a  morbid 
egoism."  That  denotes  what,  in  more  purely 
psychological  terms,  Bevan  Lewis  calls  "the  rise 
of  subject-consciousness "  in  melancholia.  For 
it  is  chiefly  in  melancholia  that  reduction  occurs 
from  the  subordinate  to  the  self-regarding  con- 
sciousness. In  other  insanities,  notably  in  moral 
imbeciles,  it  is  obvious  that  the  subordinate 
consciousness  is  still  beyond  the  reach  of  many. 
And  in  perhaps  the  majority  of  men  a  domestic 
ideal,  which  still  does  not  have  great  regard  to  the 
good  of  the  race  as  a  whole,  is  the  utmost 
attained  to.  Yet  is  our  evolution,  if  anything, 
a  return,  on  a  higher  plane,  to  that  primitive 
but  very  moral  purpose  which  determines  to 
think  most  of  people  in  general  and  not  of  one- 
self in  particular. 

But  besides  all  that  the  human  brain  has 
acquired  from  its  ancestral  experience,  we  must 
take  note  also  of  its  prospective  developments. 
I  have  said  that  all  possible  evolution  of  human 
brain  was  inherent  in  nervous  tissue  from  the 
first,  and  that  the  nervous  system  embodies  in 
some  degree  not  only  all  the  unrecognised 
memories  of  previous  experience,  but  also  the 
potencies  of  all  that  awaits  human  character. 
Whatever  men  and  women  are  going  to  be  fifty, 
or  a  hundred,  or  a  thousand  years  hence,  is 
inherent  in  the  brains,  though  not  present  in 
the  minds,  of  to-day.  For  the  unique  quality 
of  nervous  structure,  as  compared  with  other 
kinds  of  tissue,  is  its  plasticity,  that  it  is  apt 
for  differentiations  of  infinite  multiplicity  ap- 
propriate to  any  and  every  condition  of  life. 
Men's  minds  grow  and  change  in  relation  to  an 
environment  which  is  steadily  becoming  more 
complex,  and  in  that  evolution  an  unlimited 
plasticity  of  cerebral  structure  is  implied.  And 
while,  in  average  mortals,  new  character  only 
comes  in  response  to  altered  conditions,  the 
foremost  of  the  race  are  those  whose  personality 
is  precocious,  whose  minds  and  whose  brains 
are  in  advance  of  their  time.  Here  again  we 
must  suppose  an  automatic  maturation  of  nerve- 
structure,  a  preparedness  of  mechanisms  for 
conditions  which  have  not  yet  arrived.  And  that 
precociousness  of  brain  is  not  only  characteris- 
tic of  genius,  but  pertains  in  some  degree  also 
to  all  who  are  of  robust  cerebral  vitality,  and  is 
pre-eminently  the  quality  of  the  imaginative 
mind.  As  a  quaint  conceit  we  may  suppose 
that  some  people  are  born  into  the  world  which 
does  not  recognise  their  genius,  and  which  calls 
them  insane,  persons  who  perhaps  know,  or 
who  at  least  surmise,  a  great  deal  too  much.  A 
great  many  quite  intelligent  mystics  believe 
that  we  are  on  the  eve  of  astounding  spiritual 
developments,  that  the  coming  race,  for  example, 
will  develop  sensibilities  which  will  transcend 
the   material   limitations  to   which  we  now 
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submit.  A  considerable  number  of  the  insane 
suggest  that  they  possess  these  occult  powers. 
Apart  from  these,  it  is  certainly  the  case  that 
many  patients,  in  contrast  with  the  moral 
imbeciles,  find  their  way  into  asylums  as  to  a 
refuge  from  an  ungentle  world  not  civilised 
enough  for  their  too  self-sacrificing  natures. 

These  then  are  the  modes  of  consciousness  to 
which  the  physician  must  have  regard  if  he 
would  understand  either  acute  insanity  or  the 
much  more  common  and  not  less  important 
cases  which  will  be  described  presently  under 
the  term,  abnormal  mental  variations — cases  of 
abnormal  cerebral  development  manifest  in  all 
forms  of  eccentricity.  They  are  modes  of  con- 
sciousness which  have  been  arbitrarily  empha- 
sised, and  we  might  elaborate  upon  them 
indefinitely.  I  have  selected  them  not  only 
because  they  seem  to  designate  well-marked 
biological  stages,  but  also  because  they  become 
manifest  in  types  of  insanity.  Melancholia,  for 
example,  is  a  relapse  to  an  almost  exclusive  self- 
regard,  a  loss  of  outward  relations.  Mania  is 
the  converse — -an  excess  of  objective  attention, 
either  as  exaggerated  and  incoherent  notice  of 
what  is  in  the  neighbourhood,  or  as  extravagant 
outward  activity,  and  generally  both.  De- 
mentia, if  anything  worth  calling  consciousness 
survives,  probably  denotes  a  relapse  to  the 
visceral  phase,  which  is  also  conspicuous  in 
some  melancholias.  Delusion  is  an  unrelated 
survival  of  primitive  thinking.  And  in  insanity 
the  less  systematic  modes  of  mind  also  hold  the 
field.  Nothing  is  commoner  in  our  asylums, 
for  example,  than  the  fugitive  idea  ;  a  bald  and 
unblushing  devotion  to  the  domestic  ideal  of 
primitive  man  is  common  enough  ;  predatory 
instincts  are  laid  bare  in  many  chronic  insani- 
ties ;  sensory  hypersesthesia  is  much  more 
common  than  most  physicians  are  aware,  and 
is  probably  very  acute  in  many  neurasthenic 
melancholies,  and  in  delusional  and  hysterical 
patients  ;  daft  constructiveness,  outvying  even 
the  futility  of  a  benighted  beaver  or  ant,  con- 
stitutes the  entertainment  of  many  a  happy 
dement ;  and  less  advanced  cases  spend  long- 
hours  in  inept  imaginings.  With  less  assurance 
we  may  suppose  that  some  of  the  over-activities 
of  our  patients  are  modes  of  thinking  and  of 
feeling  appropriate  perhaps  to  a  stage  of  evolu- 
tion still  a  long  way  hence.  And  these  modes 
of  attention  are  still  more  evident  in  the  ab- 
normal, still  short  of  ccrtifiably  insane.  Any 
observant  physician  will  be  aware  of  a  large 
number  of  acquaintances  whose  minds  are 
abnormally  visceral,  or  predatory,  or  fugitive, 
or  constructive,  domestic,  self-regarding,  given 
over  to  futile  observation,  or  lost  in  inept  specu- 
lation. For  the  mind  of  man  has  not  altered 
very  much  in  kind,  l)ut  only  moves  on  a  differ- 
ent plane,  and  has  to  concern  itself  with  new 
kinds  of  things. 


(2)  Personality  and  Subconsciousness. — In 
attempting  to  conceive  the  cerebral  relation 
which  mental  processes  admittedly  have,  the 
physician  should  be  guided  by  his  familiar 
knowledge  of  the  interdependence  between 
brain  and  mind  on  the  level  of  simple  functions. 
We  all  habitually  think  of  vision  or  of  heai-ing, 
for  example,  of  articulation  or  of  penmanship, 
as  dependent  upon  cerebral  activities  on  the 
Rolandic  level.  Yet  these  are,  or  may  be, 
mental  processes.  And  what  is  true  of  them  is 
true  of  the  higher  functions.  Integrity  of  the 
prte-frontal  cortex  is  essential  to  proper  feeling, 
to  sound  thinking,  to  right  conduct.  It  is 
equally  futile  to  explain  the  mind  as  independ- 
ent of  cerebral  processes,  and  to  explain  it  as 
wholly  determined  by  them.  The  relation  is 
one  of  many  of  an  analogous  kind,  much  more 
subtle  than  that  of  simple  cause  and  effect. 
But  a  great  deal  of  unnecessary  mystification 
has  been  made  of  it.  Not  that  there  is  no 
mystery.  But  there  is  certainly  no  greater 
diificulty  than  baffles  us  when  we  attempt  an 
account  of  other  ultimate  processes.  An  erudite 
account  of  a  telephone  system,  for  example, 
really  explains  nothing  satisfactorily.  In  the 
end  no  one  understands  the  relation  of  the  voice 
to  the  wire :  and  that  is  the  kind  of  mysterj' 
which  surrounds  the  relation  of  mind  to  brain, 
and  the  only  one  which  is  at  present  quite 
beyond  our  horizon.  For  the  cerebral  function 
has  to  do  with  forms  of  energy  and  nothing 
more.  Brain  is  simply  the  vehicle  of  words 
and  of  other  things  heard  or  seen  or  otherwise 
perceived  —  energy  which  travels  hither  and 
thither  in  the  cortex,  to  reappear  in  conduct. 
And  to  appreciate  this  relation  of  human 
energy  the  physician  might  do  worse  than 
think  out  this  analogy  of  the  relation  of  life 
to  the  telephone.  For  the  telephone  and  the 
phonograph  do  just  what  the  brain  does, 
though  by  different  means.  Especially  when 
we  learn  that  the  telephone  and  the  phono- 
graph have  been  combined — adding  a  function 
of  retention  to  that  of  conduction — is  there  apt- 
ness in  the  simile  between  the  electrical  and  the 
cerebral  mechanism.  Both  instruments,  for 
example,  depend  for  their  function  upon  some- 
thing which  we  may  call  tone — electrical  in  one 
case,  nutritional  in  the  other.  If  the  cortex  is 
not  nourished  it  Avill  not  conduct  properly  ;  but 
in  health  the  nutritive  processes  maintain  the 
lines  in  good  order  for  the  passage  along  them 
of  the  appropriate  currents.  Further,  both 
instruments  depend  for  their  efficienc}^  upon 
correct  and  intact  connections.  Every  little 
while  interruptions  occur  because  of  wrong  con- 
tacts, and  the  energy  is  diffused  in  wrong  direc- 
tions. One  cannot  insist  too  often  that  all  the 
positive  signs  of  insanity  are  of  this  nature. 
We  have  been  too  slow  to  appreciate  the  lessons 
to  be  derived  from  maladies  of  the  sensory  and 
of  the  motor  areas.    These  we  have  long  ago 
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learned  to  consider  as  manifesting  paralysis — 
loss  of  function ;  and  diffusion — disorderly  func- 
tion. Excitement,  delusion,  fear,  and  other 
positive  symptoms  of  insanity  are  but  incoordin- 
ate excesses  following  upon  a  paralysis  of  those 
mechanisms  which  normally  command  the  cortex. 
There  is  no  difference  in  the  kind  of  effects 
which  disease  has  in  insanity  and  those  which  it 
has  in  tabes,  in  multiple  sclerosis,  or  in  a  lesion 
which  affects  Broca's  convolution.  The  differ- 
ence is  only  one  of  situation.  In  each  case  the 
defect  is  that  normal  connections  have  failed 
and  movement  passes  by  wrong  channels. 

We  must,  however,  take  note  of  a  feature  of 
nervous  tissue  which  is  essential  to  subconscious- 
ness. Next  to  its  conductivity,  which  is  its 
first  and  obvious  function,  the  brain  is  an  organ 
of  retention.  And  retentiveness  depends  upon 
the  nutrition  of  differentiated  structure,  just  as 
every  other  function  does.  We  are  very  liable, 
if  we  think  of  our  brains  at  all,  to  conceive  only 
of  that  function  which  is  engaging  our  attention 
for  the  moment,  or  of  our  habitual  activities. 
But,  if  memory  has  any  organic  significance,  it 
implies  that  every  experience  to  which  we 
attend — and  others  as  w^ell — leads  to  a  charac- 
teristic differentiation  ;  and  that  the  mechanism 
of  it  is  maintained  indefinitely  and  is  function- 
ally active  to  some  extent  all  the  time.  To 
furnish  an  image  of  something  that  we  saw  or 
heard  an  hour  ago,  a  year  ago,  twenty  years 
ago,  the  brain  must  have  preserved  an  activity 
in  a  definite  and  appropriate  set  of  nerve -cells 
and  fibres.  One  must  therefore  conceive  of 
the  mind  as  afloat  upon  a  vast  sea  of  move- 
ments, of  which  only  a  small  part  comes  now 
and  again  into  relation  with  it  and  engages  the 
attention.  Here  again  we  may  revert  to  the 
analogy  of  the  telephone,  and  remember  what 
an  ocean  of  words  is  streaming  all  day  long 
through  its  countless  wires.  Sometimes,  just 
before  the  contact  is  made  for  you  which  isolates 
the  message  that  you  want  to  hear,  a  hum  as  of 
a  million  voices  vibrates  in  the  instrument  until 
suddenly  the  proper  voice  is  focussed.  In  the 
cortex  a  similar  relation  obtains.  From  infancy 
onwards,  personal  experience  has  initiated  a 
million  activities  which  persist  indefinitely  in 
the  brain.  Moreover,  other  cerebral  activities 
which  are  independent  of  individual  experience 
occur  automatically — instinctive  processes  which 
are  the  inheritance  of  the  race.  Axioms  of  life, 
for  example,  self-evident  propositions  which  the 
mind  accepts  as  facts  the  moment  they  are  pre- 
sented to  it,  imply  a  cortical  structure  which 
was  active  before  the  occasion  for  its  use  arose, 
just  as  the  act  of  sucking  implies  an  automatic 
maturation  of  a  motor  mechanism.  But  both 
these  activities  which  experience  initiates  and 
those  which  are  instinctive  lie  buried,  for  the 
most  part,  beneath  our  consciousness.  They 
come  within  the  attention  only  as  occasional 
facts,  when  contact  is  made  with  them  in  the 


course  of  a  train  of  feelings  or  of  ideas,  or  when 
an  outward  stimulus  occasions  our  notice  of 
them.  Subconsciousness  is  as  vast  and  as  real 
as  are  the  unheard,  because  disconnected,  mes- 
sages of  a  telephone  system. 

We  may  compare  this  development  and  differ- 
entiation of  cerebral  mechanisms  to  what  occurs 
in  the  growth  and  development  of  bone. 
Nerve  -  cells  and  fibres  maturate  and  become 
differentiated  very  much  as  bone  cells  do. 
There  are  to  begin  with  what  we  may  call 
centres  of  cerebration — foci  of  developmental 
activity,  which  are  common  to  the  race,  and 
whose  diverse  proportions  determine  individual 
variations.  For  example,  the  centres  of  vision, 
of  hearing,  of  sexual  feeling  maturate  automati- 
cally  at  different  times,  and  character  is  modified 
according  as  one  or  other  of  these  (amongst  a 
host  of  others)  is  strong.  But  structure  is  de- 
termined also,  as  in  the  skeleton,  by  functional 
factors.  What  the  mind  attends  to,  that  will 
the  brain  become  apt  for,  as  surely  as  stress 
moulds  bone. 

The  relation  of  the  mind  to  subconsciousness 
has  been  made  the  subject  of  much  unnecessary 
mystery.  We  need  achieve  no  new  conception 
in  order  to  understand  it.  If  we  analyse  our 
mental  processes  we  shall  discover  that  atten- 
tion to  an  idea  or  to  an  emotion  is  not  different 
in  kind  from  a  simple  sensation.  If  a  thorn 
pricks,  we  are  aware  of  the  prick  simply  as  such 
without  thought  of  the  rest  of  our  body.  And 
attention  to  a  mental  fact  is  equally  simple. 
We  attend  to  a  fancy  which  jumps  into  our 
mind,  or  to  a  memory,  long  hidden,  which  some- 
thing at  hand  suggests — both  of  them  derived 
from  subconsciousness — just  as  we  attend  to  a 
prick.  The  difference  is  that  we  do  not  locate 
the  object  of  our  attention  in  the  former  case. 
We  have  not  developed  a  mechanism  for  the 
location  of  mental  processes.  As  I  have  sug- 
gested, consciousness  has  spread  in  its  develop- 
ment as  each  system  after  another  became  the 
subject  of  nervous  function.  When  at  last 
nearly  every  part  was  possible  of  discernment, 
the  mind  was  in  a  position  to  perceive  the  body 
as  a  whole.  But  there  is  nothing  different  in 
the  perception  of  one's  own  body  and  the  per- 
ception of  any  other.  That  kind  of  self- con- 
sciousness then — the  bodily  self-consciousness — 
is  nothing  strange.  Nor  is  it  strange  that  we 
should  be  aware  of  nerve  movement  which  is 
occurring  in  our  brain  any  more  than  of  one 
which  is  in  the  big  toe.  The  only  difference  is 
that  we  do  not  locate  the  former.  The  nervous 
activity  which  underlies  an  idea  simply  does  not 
appear  to  us  as  occurring  in  any  particular 
place.  Hence  of  course  the  difficulty  of  realis- 
ing that  mental  facts  have  physical  facts  to 
correspond.  But  the  brain  is  one  of  many 
viscera  whose  nervous  activities  we  do  not 
locate.  (No  healthy  man  locates  his  pancreas.) 
None  the  less  of  course  the  experience,  the 
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content,  which  accompanies  cerebral  activities,  is 
as  real  as  that  which  we  recognise  as  having  to 
do  with  a  toe  or  a  finger.  And,  as  the  mass  of 
these  unlocated  cerebral  facts  multiplied,  men 
and  women  —  or  at  least  some  of  them  —  have 
come  to  regard  their  spiritual  selves  as  them- 
selves and  their  bodies  as  secondary.  Character 
or  personality  has  evolved  ever  since  that  time. 
With  the  spiritiial  aspect  of  such  an  evolution 
we  have  nothing  now  to  do.  Our  bvisiness  is 
to  remember  that  every  tradition  appropriate 
to  the  race  has  had  a  nervous  structure  to  cor- 
respond with  it  in  the  brain  of  each  individual 
who  accepted  it ;  and  so  also  with  every 
personal  experience.  At  school,  in  the  family, 
at  college,  in  the  workshop,  traditional  discipline 
is  constantly  at  work,  and  but  for  the  force  of 
individuality,  moulds  all  men  and  women  to 
something  very  near  a  given  pattern.  And  as 
men  think,  they  choose  as  a  rule  the  kind  of 
life  which  their  training  has  suggested,  with 
just  a  slight  modification  due  to  the  personal 
equation,  so  strengthening  by  act  of  will  the 
force  of  education.  All  that  process  simply 
implies  a  very  definite  and  very  stereotyped 
kind  of  nervous  differentiation.  It  implies  that 
in  each  individual  the  great  mass  of  cerebral 
activities  hardly  come  into  contact  with  person- 
ality at  all  ;  and,  conversely,  that  those  activities 
which  the  man  selects  as  appropriate  to  himself 
become  strongly  integrated.  A  man's  brain  is 
commanded  by  the  functions  to  which  he  de- 
votes his  attention.  And  such  a  stability  is  to 
be  expressed  physiologically  in  terms  of  inhibi- 
tion. Inhibition  is  a  nervous  process  which  we 
all  recognise  in  what  we  may  call  its  focal  form 
in  such  mechanisms  as  control  cardiac,  respira- 
tory, cystic,  and  rectal  movements.  In  these 
an  isolated  and  recognisable  group  of  cells  and 
fibres  control  the  activities  within  their  physio- 
logical sphere  of  influence.  But  the  process  is 
one  which  pervades  the  whole  central  nervous 
system.  Indeed  we  cannot  understand  cortical 
development  and  integration  at  all  except  as  a 
serial  evolution  of  one  function  after  another, 
each  having  a  sphere  of  influence  in  which 
subordinate  mechanisms  are  under  its  control. 
And  in  the  mechanisms  of  the  stable  mind  this 
process  is  one  in  which  every  cerebral  activity 
which  comes  within  the  province  of  the  intelli- 
gence is  under  the  inhibition  of  the  centres 
which  represent  personality. 

We  are  now,  then,  in  a  position  to  state  less 
vaguely  the  relation  of  personality  to  subcon- 
sciousness—  a  conception  without  which,  or 
some  substitute  for  it,  any  general  understand- 
ing of  sane  or  insane  life  is  impossible. 

Subconsciousness  is  that  whole  mass  of  cere- 
bral activity  to  which  the  mind  does  not  attend. 
At  any  given  moment  that  is  nearly  everything 
that  is  occurring  in  the  brain.  By  means  of 
attention  the  mind  handles,  so  to  speak,  one  of 
the  brain  threads  at  a  time,  or  several  in  very 


quick  succession,  does  something  with  each,  and 
drops  it  again.  Some  parts  of  subconsciousness 
never  come  within  attention  at  all ;  some  come 
once  into  it  and  never  again  ;  some  are  very  fre- 
quently there.  Further,  the  mass  and  kind  of 
subconsciousness  varies  with  different  constitu- 
tions. And  it  varies,  and  the  mind's  relation 
to  it  varies,  with  individual  experience  and 
habit.  The  essential  point  is,  however,  that  at 
the  moment  of  contact,  when  the  mind  is  con- 
scious of  a  cerebral  activity  (not  locating  it), 
something  happens.  As  the  mind  moves  along 
a  train  of  thought,  for  example,  the  thread  of 
cerebral  activity  which  it  pursues  is  not  left  the 
same  as  before.  Next  time  it  comes  into  con- 
sciousness it  is  different.  The  irrelevant  and 
casual  things  to  which  we  attend  we  need  not  now 
consider,  except  to  say  that  their  subconscious 
existence  explains,  for  example,  a  vast  deal  of 
the  sayings  and  doings  of  the  delirious  and  of 
the  insane,  who  fetch  forth  from  their  recesses 
many  strange  and  hidden  and  sometimes  horrid 
things  with  which  their  friends  never  knew 
them  to  be  acquainted.  But  a  great  deal  of  life 
is  consecutive  and  coherent,  and  becomes  woven 
into  the  personality.  To  become  concrete,  take 
the  commonest  and  the  average  personality 
whose  central  feeling  and  idea  and  purpose  con- 
cern themselves  with  livelihood.  At  the  founda- 
tion of  that  there  is  the  domestic  consciousness 
— wife  and  children,  the  hearth,  bread  and 
butter.  For  that  there  is  certainly  a  cerebral 
mechanism — a  centre  diffuse  in  form,  but  defi- 
nite in  structure.  We  have  not  located  it  yet, 
but  surmise  that  it  is  in  the  prse-frontal  region 
— the  area  for  the  images  of  acts;  for  personality 
is  determined  by  its  expression  of  itself — what 
a  man  conceives  of  himself  as  doing  and  saying. 
All  consecutive  experience  then  comes  into  rela- 
tion with  the  man's  notion  of  livelihood.  From 
religion  to  silly  pleasures  the  criterion  of  their 
effect  upon  his  position  and  comfort  and  pros- 
pects is  the  constant  one  by  which  the  man  gauges 
things.  And  that  means  a  great  integration  as 
well  as  a  great  spread  of  mechanisms.  The  pro- 
cess is  one  which  occurs  to  some  degree  in  every 
mind,  for  even  the  most  versatile  have  one  or  a 
very  few  notions  to  which  they  most  attend. 
All  through  life,  then,  one  activity  after  another 
is  coming  into  relation  with  these  highest  and 
most  central  mechanisms.  Each  point  of  con- 
tact modifies  both.  On  the  one  hand,  the 
primary  mechanism  is  modified,  extending  its 
fibres  so  as  to  meet  and,  if  all  goes  well,  bring 
that  other  within  its  sphere  of  influeiice.  On 
the  other  hand,  the  secondary  mechanism  is 
modified  conversely,  just  to  the  extent  to  which 
it  has  been  subordinated  to  the  primary  centre. 
A  sane  and  successful  life  is  one  in  which  every 
conscious  experience  enlarges  the  range  and  adds 
to  the  power  of  the  organs  of  personality.  The 
occasions  of  insanity,  over  and  above  the  organic 
causes  which  interfere  with  nutrition,  are  those 
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experiences  which  are  in  conflict  with  the  main 
purpose  of  a  man's  life.  To  revert,  for  example, 
to  the  average  personality  mostly  concerned 
with  the  hearth,  the  commonest  occasions  of  in- 
sanity are  domestic  affliction,  or  domestic  dis- 
peace,  or  financial  troubles,  or  social  disgrace. 
It  is  friction  which  breaks  a  man's  spirit — when 
the  circumstances  of  his  life  thwart  his  purposes, 
or  when  impulses  bred  of  vicious  organisation  or 
wayward  habits  pull  against  them.  His  brain 
is  an  arena  of  conflict  between  activities  which 
he  has  made  his  own  and  others  which  are  being- 
forced  upon  him.  Then,  if  personality  is  not 
strong  enough  and  purpose  fails,  the  attention 
becomes  engaged  with  the  irrelevant  and  per- 
haps the  insane  things  of  a  subconsciousness 
that  is  without  rational  direction  or  supreme 
government. 

II.  Index  of  Mental  Functions  and  Symptoms 
OF  THEIR  Disorder 

It  is  a  very  doubtful  question  if  psychology 
can  ever  become  very  scientific,  and  if  the 
knowledge  of  the  physiology  of  mental  pro- 
cesses can  ever  be  exact.  The  chief  difficulty  in 
the  way  is  that  analysis  is  futile.  The  solid- 
arity of  the  mind  is  too  great,  the  brain  is  too 
compact,  to  admit  of  dissection.  Hence  all 
attempts  to  describe  the  faculties  of  the  human 
mind  are  misleading,  and  even  descriptions  of 
particular  processes  are  rarely  convincing.  But 
some  attempt  must  be  made  to  indicate  the 
most  important  aspects  of  mind,  or,  as  physi- 
cians should  regard  them,  the  mental  functions 
of  the  brain.  Even  if  our  description  of  them 
fails  of  reality,  it  is  still  essential  to  note  certain 
kinds  of  processes  which  one  should  habitually 
observe. 

Instincts.  —  An  instinct  is  an  automatic 
activity,  the  common  inheritance  of  the  race, 
made  manifest  in  appropriate  movements,  and, 
in  its  higher  forms,  realised  in  appropriate  feel- 
ings. Instincts  for  vital  movements  are  familiar. 
One  need  not  enumerate  them.  But  comparable 
to  them,  at  least  in  their  physiological  aspect, 
are  other  less  elementary  instincts  which  sub- 
serve a  social  function.  These  also  betoken  an 
innate  development  which,  in  every  normal 
brain,  is  more  or  less  mature  before  the  occasion 
for  their  manifestation  arises,  although,  as 
always,  practice  makes  them  more  perfect.  An 
enumeration  of  these  must  needs  be  arbitrary 
and  incomplete  ;  but  we  may  note  those  of  which 
we  most  commonly  have  to  observe  the  failure. 
The  instinct  to  prolong  one's  own  life  and  to 
guard  against  danger  comes  first.  An  arrest  of 
its  development  constitutes  the  predisposition  to 
suicide,  which  is  often  hereditary ;  and  homi- 
cidal tendencies  mark  those  who  fail  of  the 
instinct  to  respect  the  health  and  life  of  others. 
Pain  and  discomfort  are  generally  the  occasion 
for  their  active  manifestation.  The  normal  man 
is  so  constituted  that  pain  and  discomfort,  or  the 


knowledge  of  them,  prompt  him  to  alleviate 
them.  Mutilation  of  oneself,  starvation,  and 
the  many  degrees  of  disregard  of  pain  and  of 
discomfort,  all  very  common  in  insanity,  betoken 
an  impairment  of  the  life-preserving  instincts. 
The  mating  instinct  is  another,  whose  arrest,  or 
excess,  or  perversion  so  commonly  appear  as 
signs  of  cerebral  disorder.  Next  in  importance, 
perhaps,  comes  a  group  of  instincts  which  we 
may  call  the  domestic  —  instincts  which  have 
developed  in  relation  to  family  life.  Whatever 
happens,  the  instinct  still  persists  which  attaches 
us  to  our  own  folk ;  and  few  symptoms  of 
mental  disorder  are  so  tragic  as  that  perversion 
of  the  strongest  of  the  domestic  instincts, 
the  maternal,  which  culminates  in  infanticide. 
Going  beyond  the  hearth,  the  step  is  easy  to 
that  instinct  which  prompts  men  to  get  on  in 
the  world,  and  to  that  other  which  enjoins  upon 
us  to  seek  the  company  of  our  fellows,  and  to 
earn  their  favour.  Departures  from  these,  or 
excesses  of  them,  are  commonly  to  be  noted 
in  disordered  minds.  And  lastly  among  the 
social  instincts  we  must  take  note  of  a  patriotic 
instinct,  the  highest  perhaps  of  all,  for,  although 
we  may  conceive  a  cosmopolitan  ideal,  we  can 
scarcely  be  said  to  possess  a  cosmopolitan  in- 
stinct. The  care  for  our  country  and  for  our 
race  is  certainly  inbred ;  and,  though  we  do  not 
often  have  occasion  to  note  a  failure  of  it  as  a 
symptom  of  actual  insanity,  it  is  interesting  to 
observe  in  how  many  unexpected  quarters  recent 
events  have  made  evident  the  defect  of  it.  There 
still  remains  the  religious  instinct,  the  instinct 
to  reverence  and  to  worship,  which,  whatever  we 
may  think  of  religions,  is  the  subjective  basis 
of  them.  That  instinct,  as  every  one  knows, 
often  finds  abnormal  expression  in  disease  or 
falls  into  abeyance. 

It  were  easy  to  multiply  the  instincts  and  to 
refine  upon  them,  but  those  enumerated  are 
sufficient  to  suggest  the  others.  They  consti- 
tute the  foundations  of  well-organised  brains. 
Any  lack  of  them,  any  perversion  of  them,  any 
extravagance  of  them,  betokens  disorder ;  and 
in  gauging  his  patients'  mental  health  the  physi- 
cian must  take  careful  note  of  them.  And  let 
me  repeat  for  the  last  time  that  we  must  con- 
ceive of  a  development  of  mechanisms  to  corre- 
spond to  all  of  them, — a  maturation  of  cells  and 
fibres  which  represent  them, — and  a  subcon- 
scious, occasionally  conscious,  activity  in  these 
instinctive  centres.  These  are  the  primary 
points  of  cerebration,  so  to  speak,  whose  auto- 
matic activity  determines  personality. 

Interests  and  Tastes  can  be  more  summarily 
dismissed,  for  the  reason  that  they  are  more 
varied  and  less  universal.  But  it  will  be  obvious 
to  any  one  who  has  watched  the  development  of 
children,  or  who  has  thought  of  it,  that  innate 
cerebral  organisation  determines  to  a  large  extent 
the  preferences  of  the  individual.  There  can  be 
.  no  doubt,  for  example,  of  a  specialised  sesthetic 
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taste  in  some  cases,  of  an  innate  greed  for  rich 
colour  or  fine  form  or  good  sound.  A  useful 
observation  has  distinguished  between  the  ear- 
minded  and  the  eye-minded — those  whose  brains 
have  the  avenues  of  hearing  or  of  vision  speci- 
ally active ;  and,  more  commonly,  we  have  to 
observe  practical  tastes — an  interest  in  making 
music,  or  in  producing  colours  and  forms,  and 
various  other  outward  activities,  of  which  the 
love  of  sports  is  perhaps  the  most  usual.  In  a 
well-balanced  mind  festhetic  interests  are  well 
blended,  but  the  normal  development  is  always 
towards  practical  pursuits.  Short  of  the  gross 
defects  of  vision  and  of  hearing,  and  the  gross 
motor  failures  with  which  we  are  all  familiar, 
slighter  degrees  of  defective  interests  are  often 
to  be  noted  as  characterising  bad  brains ;  and, 
in  insanity,  inquiry  always  elicits  an  account  of 
a  change  in  the  patient's  pursuits. 

Humour,  Temperament,  and  Disposition. — 
These  constitute  still  another  kind  of  innate 
cerebral  characteristics.  The  day  of  tempera- 
ments is  past.  But  we  have  still  to  note  that 
many  people  fail  of  that  good  humour  with 
things  in  general  which  is  the  good  fortune  of 
a  healthy  brain,  and  that,  in  active  disease,  an 
extravagant  optimism  is  common.  So  far  as  is 
known,  good  humour  is  determined  by  a  right 
proportion  of  expenditure  and  revenue  of  energy. 
It  is  when  the  brain  has  enough  vitality  and  to 
spare  for  all  the  calls  made  upon  it,  and — what 
is  apt  to  be  forgotten — when  it  is  allowed  to 
expend  its  surplus,  that  good  humour  comes. 
And  temperament  is  determined  by  the  prevailing 
humour.  The  term  disposition  merely  indicates 
the  expression  of  temperament  or  of  humour. 
It  signifies  general  feeling  made  manifest  in 
conduct  —  bonhomie,  kindliness,  tolerance,  or 
surliness,  sourness,  moroseness,  hopelessness,  as 
expressed  in  converse  with  our  fellows.  In  all 
disordered  states  of  brain  the  disposition  is 
changed,  though  often  pleasantly  as  in  the  early 
stages  of  mania. 

Sense -Perception. — The  functions  to  which 
allusion  has  been  made  are  functions  in  which 
the  innate  constitution  of  the  brain  is  obviously 
of  the  first  importance — functions  which  depend 
upon  the  original  vitality  of  its  parts.  And  it 
is  still  true  of  those  which  we  are  about  to  con- 
sider, that  development,  up  to  a  certain  point, 
precedes  experience.  But  experience  now  plays 
a  more  obvious  part.  If  the  eye  is  not  filled 
with  seeing  or  the  ear  with  hearing,  it  is  still 
true  that  sense-perception  is  a  function  or  group 
of  functions  which  depends  very  largely  upon 
experience  for  its  development.  And  these 
functions,  which  we  are  too  apt  to  regard  in 
their  primary  aspect — as  merely  subserving 
sense  impressions  —  furnish  very  largely  the 
data  of  intelligence.  We  think  and  feel  and 
act  after  we  have  seen,  heard,  tasted,  smelled, 
and  handled.  We  must,  therefore,  conceive  of 
each  sensory  tract  not  merely  as  developed  in 


relation  to  the  objects  to  which  it  obviously 
refers  but  as  woven  into  all  the  mechanisms 
of  the  intelligence.  To  conceive  the  nervous 
basis  of  mind,  we  must  think  of  an  extension 
into  the  mental  areas  of  these  mechanisms  which 
we  commonly  associate  with  acts  of  simple  obser- 
vation. The  visual  system,  the  auditory  system, 
and  all  the  other  sensory  systems,  are  essential 
elements  in  the  framework  of  intelligence.  And 
in  that  conception  we  must  include  the  visceral 
tracts  whose  activities  in  health  do  not  obtrude 
themselves  upon  the  attention.  The  ovary,  the 
heart,  the  intestines,  are  intimately  related  sen- 
sorily  with  the  mechanisms  of  feeling,  and  consti- 
tute a  large  area  of  subconsciousness.  Disorders 
in  all  these  realms  are  familiar — parpesthesias, 
illusions,  hallucinations.  Sometimes  the  dis- 
ordered activity  is  high  up  among  the  mental 
mechanisms,  sometimes  in  what  is  usually  termed 
the  sensory  area,  and  sometimes  peripheral.  It 
is  not  always  easy  to  discover  the  extent  of  de- 
fective sensation  in  mental  cases,  but  there  are 
few  in  which,  if  the  physician  seeks  for  it,  he 
will  not  find  some  disturbance  of  function.  (It 
may  be  noted  here  in  passing  that  there  are 
equally  intimate  and  elaborate  relations  between 
the  mental  areas  and  the  motor  tracts.  Activities 
in  these  connections,  however,  are  chiefly  out- 
ward, and  disorder  is  more  likely  to  spread  from 
mind  towards  muscles  than  contrariwise.) 

Memory. — One  of  the  prime  characteristics  of 
brain  as  an  organ  of  intelligence  is  the  fact  that 
it  retains  some  kind  of  image  of  the  impressions 
which  it  receives.  This  function  of  retention, 
though  most  obvious  in  memory,  is  implied  in 
all  mental  processes  ;  or,  in  other  words,  memory 
comes  into  every  act  of  the  mind.  As  has  been 
said,  attentive  observation  does  something  to 
strengthen,  that  is,  to  make  more  facile,  the 
images  which  the  brain  stores ;  for  attention 
generally  implies  that  we  are  associating  the 
impression  of  the  moment  with  some  train  of 
thought  or  feeling  which  is  more  or  less  habitual. 
But  we  do  not  know  that  attention  does  more 
than  that.  Probably  all  impressions  which  reach 
the  brain — and  they  are  innumerable — have  their 
characteristic  effect ;  but,  if  not  associated  with 
personality,  go  to  swell  the  mass  of  subconscious- 
ness. That  this  is  so,  is  supported  by  the  facts 
of  deliriinn,  in  which  the  brain  reproduces  in- 
numerable things  heard  and  seen  which  had 
lain  quite  without  the  vohuitary  recollection  of 
the  patient.  It  is  indeed  doubtful  if  the  brain 
evolves  much  material  for  conceptions,  though 
the  process  is  not  incomprehensible.  More  likely 
the  new  combinations  which  occur,  for  example,  in 
dreams  and  in  active  imagination — new  scenery, 
new  incident,  new  personality — are  chiefly  com- 
pounded of  images  fished  up  from  subconscious- 
ness and  sti'ung  together.  But  the  products  of 
retention  are  more  orderly  associated  in  rational 
memory.  And  here  we  must  observe  a  fact 
which  comes  second  only  to  retention  in  its  im- 
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portance  to  character — that  each  stimulation  of 
mechanism  (short  of  fatigue)  increases  its  facility. 
Practice  makes  perfect ;  familiarity  deepens  im- 
pressions ;  repetition  strengthens  memory.  As 
I  have  said,  any  retained  image  which  can  be 
recalled  probably  implies  a  mechanism  in  which 
there  is  constant,  though  subconscious,  activity. 
But,  perhaps  for  want  of  renewed  impulse,  these 
currents,  it  may  be,  lessen  and  cease  ;  while  those 
habitually  augmented  by  restimulation  are  per- 
petuated. And  the  mechanisms  can  be  no  other 
than  the  same  mechanisms  primarily  concerned 
in  perception,  or  perhaps  an  extension  of  them. 
To  learn  a  fact  and  to  recall  it  imply  very  com- 
parable processes. 

Different  degrees  of  association  and  of  repeti- 
tion characterise  the  distinction,  useful  to  the 
physician,  between  old  facts,  recent  facts,  and 
permanent  facts.  In  investigating  a  patient's 
memory  we  try  to  discover  how  far  he  can  recall 
the  facts  of  yesterday,  or  the  facts  of  ten  years 
ago,  or  again  a  fact  which  has  been  all  along 
the  same — as,  for  example,  the  Queen's  name, 
the  date  of  Waterloo,  or  where  the  baby  Moses 
was  found.  In  all  mental  disorders  there  is 
some  impairment  of  this  function,  and  in  a  few, 
especially  in  alcoholic  and  in  delirious  insanities, 
the  defect  is  quite  characteristic.  It  is  chiefly 
in  disease  that  we  discover  also  the  importance 
of  the  observation  of  three  phases  of  memory — 
retention,  recollection,  and  recognition.  Defects 
of  the  first  of  these  alone  are  practically  un- 
recognisable. But  it  is  very  easy  to  detect 
defects  of  recollection,  as,  for  example,  in  a 
patient  who  observes  and  clearly  apprehends 
a  fact,  yet  five  minutes  later  cannot  recall  it. 
And  of  recognition — the  function  whereby  we 
recognise  the  recollection  as  the  thing  we  have 
been  seeking  for — disorders  are  common,  and 
most  obvious  in  cases  characterised  by  mistaken 
sense  of  identities.  A  very  interesting  pheno- 
menon, most  familiar  in  the  senile,  is  an  ex- 
travagance of  recollection  which  we  may  call 
reminiscence.  The  patient  lives  and  moves  in 
scenes  of  fifty  years  ago,  the  attention  dwelling 
upon  images  which  may  have  lain  subconscious 
for  half  a  lifetime ;  and,  in  minor  degree,  the 
process  is  common  in  many  disordered  brains. 
Lastly,  we  have  to  note  a  very  difficult  function 
— prospective  memory,  the  ability  to  remember 
forwards.  This  function  is  one  closely  related 
to  purpose  and  intention,  and  is  very  commonly, 
and  often  early,  disturbed  in  mental  disorders. 
The  inability  of  the  insane  to  carry  forward  their 
plans  is  often  more  notable  than  their  disability 
in  conceiving  them. 

Thought,  Intelligence,  Common  Sense,  Be- 
liefs.— The  fact  that  so  few  people  can  really 
be  said  to  think,  taken  with  the  average  amount 
of  level-headedness  and  sagacity,  and  the  average 
amount  of  proper  conduct,  speaks  volumes  for 
the  subconscious  activities  of  brain.  In  the 
rational  sphere  common  sense  is  to  knowledge 


what  the  domestic  instincts  are  to  the  affections. 
Most  of  the  sagacity  of  the  average  person  is 
innate  or  intuitive  knowledge,  and  not  the  fruit 
of  logic.  This  implies  then  an  abundant  activity 
in  nerve  mechanisms  which  automatically  deter- 
mine opinions  and  beliefs.  Thought  indeed,  in 
its  elaborate  modes,  does  not  often  call  for  in- 
vestigation in  mental  disorder.  It  is  a  delicate 
process  which,  in  those  who  have  practised  it, 
disappears  very  early  in  disease.  In  its  place 
we  have  to  note,  on  the  one  hand,  premature 
inferences,  and,  on  the  other,  extravagant  imagin- 
ings, both  alike  due  to  an  abeyance  of  corrective 
judgment.  The  foolish  and  the  deluded  seem 
to  accept  blindly  almost  any  opinion  that  their 
brain  serves  up  to  them;  and  that  this  disorder 
is  a  product  of  subconsciousness  is  testified  to 
by  the  fact  that  these  people  invariably  prefer 
their  own  explanation  of  things  rather  than  any, 
however  plausible,  suggested  by  an  outsider. 
The  physician,  if  he  tries,  will  find  it  hard,  and 
hardest  in  the  most  deluded,  to  substitute  one 
insane  belief  for  another  in  the  mind  of  his 
jmtient ;  those  mentally  disordered  are  notori- 
ously not  amenable  to  suggestion.  Delusions 
then  are  generally  intuitive  products,  although 
circumstantial  facts  may  later  be  adduced  to 
support  them,  and  are  similar  in  kind  to  the 
imperative  ideas  which  we  call  obsessions.  In 
obsession,  the  brain  presents  persistently  to  the 
mind  an  idea,  often  quite  irrelevant  to  the  rest 
of  the  patient's  life,  but  eventually  touching  his 
personality.  These  phenomena  partly  indicate  a 
disordered  activity  from  which  some  imaginative 
opinion  rises  into  consciousness  and  dominates 
it ;  but  they  betoken  diminished  rather  than  ex- 
cessive thinking.  It  is  the  function  of  corrective 
judgment,  the  ability  to  weigh  the  facts  care- 
fully before  coming  to  a  conclusion,  which  is  at 
fault.  Gullibility  is  a  very  common  feature  in 
persons  who  are  of  the  insane  diathesis ;  and  a 
sense  of  probability  is  conspicuously  lacking  in 
the  insane.  These  defects  obviously  betoken  a 
want,  or  an  impairment  of  common  sense.  Short 
of  delusion,  the  practitioner  will  often  observe 
minor  failures  of  this  kind  —  facility,  opinion- 
ativeness,  extravagant  expectation — due  to  an 
exhaustion  of  judgment,  and  likely  to  be  followed, 
if  not  corrected,  by  positive  delusion.  Quite  as 
often  also — and  this  is  important — we  observe 
in  the  unhealthy  mind  persistent  confusion  (see 
later  under  Confusional  Insanity).  In  one  sense 
confusion  is  normal  to  all  thoughtful  minds ; 
it  characterises  our  state  in  regard  to  every 
question  concerning  which  our  minds  are  not 
made  up,  and  the  more  thoughtful  we  are  the 
less  sure  we  are.  But  confusion  in  the  insane 
very  often  refers  to  things  which,  in  the  sane 
mind,  admit  of  no  question.  It  is  essential  to 
mental  stability  that  we  should  take  a  great 
deal  for  granted,  that  we  should  assume  that 
what  everybody  believes  is  true,  that  we  should 
continue  to  hold  beliefs  which  we  have  proved. 
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Any  of  us  would  become  painfully  confused  did 
we,  as  these  people  do,  entertain  serious  doubt 
as  to  whether  this  is  really  Wednesday,  whether 
it  is  wise  to  put  on  one's  boots,  whether  food  is 
healthy  or  poisonous,  v;hether  we  can  or  cannot 
do  without  breathing.  Such  are  the  failures  of 
common  sense  familiar  in  mental  disorder,  and 
this  perplexity,  in  a  minor  degree,  characterises 
many  slight  affections.  But  some  observers  make 
the  mistake  of  assuming  that  patients  are  con- 
fused because  they  talk  confusion.  Deluded 
persons  are  not  really  confounded ;  on  the  con- 
trary, foolish  assurance  is  much  more  obvious  in 
the  insane  than  confusion  is.  Doubt  is  charac- 
teristic of  less  grave  disorder. 

Feeling,  Emotions,  Affections. — The  term 
feeling  is  best  confined  to  the  simple  states  of 
pleasure  and  of  pain.  It  attaches  normally,  as 
we  know,  to  certain  kinds  of  experience,  to 
certain  ideas,  and  sentiments,  and  emotions. 
As  has  been  said,  the  absence  of  distress  or 
discomfort  betokens  a  nervous  activity  for  which 
the  brain  has  sufficient  energy.  So  soon  as  fatigue 
occurs,  whether  from  over-exercise  of  the  brain, 
or  because  it  is  ill-nourished,  pain  arrives,  and 
the  patient  is  depressed.  Then  even  the  experi- 
ences which  can  commonly  be  counted  on  to 
give  pleasure  fail  of  that  effect.  Bad  spirits,  a 
defective  capacity  for  enjoyment,  are  amongst 
the  commonest  signs  of  mental  disorder,  and 
call  for  treatment  which  will  promote  regenera- 
tion. In  some  cases  fatigue  induces  the  patient 
to  dwell  vipon  his  own  misery,  and  melancholia 
supervenes ;  or,  if  self-control  wholly  fails,  he 
takes  to  extravagant  conduct  and  becomes  ex- 
alted and  maniacal.  In  many  cases,  notably  in 
general  paralysis,  there  is  no  period  of  depression 
of  greater  amount  than  is  common  in  sane  per- 
sons. The  joy  which  supervenes  in  mania  and 
in  general  paralysis  is  to  be  attributed  to  the 
abeyance  of  fatigued  mechanisms  and  to  the 
activity  of  the  less  wonted  centres — those  which 
subserve  imagination,  and  the  sensory  and  the 
motor  areas. 

Feeling  attaches  to  all  emotion  and  in  charac- 
teristic tone.  Speaking  roughlj^  emotions  which 
add  to  the  possibilities  of  life  are  pleasurable, 
and  those  which  take  from  them  are  painful. 
Hope  and  fear  are  types.  Physiologically  con- 
sidered, hope  opens  out  avenues  of  activity ; 
fear  closes  them.  And  these  states  are  in- 
stinctive, and,  in  some  degree,  universal.  We 
cannot  fail  to  note,  however,  great  differences 
in  individuals — that  some  are  instinctively  prone 
to  hopeful  and  others  to  fearfid  emotion.  And 
we  observe  also  changes  in  individuals  which 
betoken  impending  or  actual  disorder.  Extrava- 
gance in  either  direction  is  bad,  but  the  un- 
healthy are,  as  a  rule,  fearful. 

Affections  are  cultivated  instincts — instincts 
for  people  and  for  things  which  have  become 
elaborated  by  contact  with  them.  And  here 
again  we  miist  note  differences  in  individuals 


as  well  as  changes  in  the  individual.  Here  also 
the  observation  is  roughly  sound  that  pleasure 
betokens  a  healthy  mind.  In  the  more  sane, 
likes  exceed  dislikes,  hatreds  are  few  and  friendli- 
ness common,  sympathy  should  outweigh  anti- 
pathy, tolerance  exceed  criticism.  In  the  un- 
healthy, the  balance  is  the  other  way,  and  in 
mental  disorder  the  affections  are  gravely  assailed. 
Suspiciousness,  antipathy,  loathing,  anger,  super- 
sede even  what  were  sti'ong  affections.  And,  on 
the  other  hand,  persons  not  normally  affectionate 
may,  when  intoxicated  with  their  insanity,  fall 
in  love  with  all  and  sundry,  see  nothing  amiss, 
dote  upon  objects  almost  vile. 

Habit,  Impulse.  ■ — •  On  the  outward  side  of 
mind,  in  the  realm  of  conduct  which,  as  has 
been  said,  largely  determines  personality,  habit 
must  be  our  first  consideration.  Its  persistence 
is  determined  by  that  fact  about  nerves  which 
we  noted  under  the  subject  of  memory,  that 
stimulation  of  mechanisms  increases,  up  to  a 
certain  point,  their  facility.  What  a  man's 
habits  will  be  is  obviously  determined  to  a  large 
extent  by  his  instincts  and  tastes,  but  not  less 
by  his  experience  and  especially  by  his  educa- 
tion. In  a  sane  and  well-ordered  life  habits  are 
part  of  a  symmetrical  whole,  fit  with  general 
conceptions,  and  do  not  interrupt  or  impede  the 
even  tenor  of  a  man's  way.  Vicious  habits,  on 
the  other  hand,  are  rebellious  and  out  of  keep- 
ing, fail  of  the  man's  general  approval,  and  so 
engender  pain.  Even  in  the  well-behaved,  dis- 
orderly or  unrelated  habits  may  be  a  source  of 
much  worry ;  and  there  is  no  commoner  source 
of  mental  mischief  than  the  constant  knowledge 
of  bits  of  life  that  are  in  discord  with,  perhaps 
directly  subversive  of,  the  whole.  It  is  a  truism 
to  remark  how  easily  habits  are  formed,  and 
here  we  have  to  note  the  convei'se  of  what  has 
been  said  about  instincts.  While  it  is  true  that 
subconsciousness  makes  great  contributions  to 
mind,  it  is  equally  true  that  a  great  deal  of  our 
personality  sinks  into  subconsciousness.  Almost 
as  soon  as  we  have  thoroughly  learned  anything 
we  cease  to  be  vividly  conscious  of  it,  though 
we  can  perhaps  at  will  make  contact  with  it 
again.  And  this  process  of  habit  implies  that 
vast  numbers  of  mechanisms,  whose  organisation 
came  into  existence  under  our  direction,  fall  into 
a  place  in  subconsciousness  in  relation  to  all  the 
others.  In  sanity  the  vitality  of  those  subcon- 
scious mechanisms  which  we  have  chosen  exceeds 
that  of  others.  In  disorder  the  hierarchy  is 
disturbed  by  the  excesses  of  centres  not  closely 
associated  with  conscious  purpose.  A  man's 
brain,  then,  is  strengthened  by  all  habits  which 
are  consciously  related  to  his  general  purpose 
and  approved  of.  We  all  know,  and  there  is 
no  need  to  elaborate  upon  it,  what  kind  of 
habits  make  for  mental  health.  We  take  it 
as  roughly  true  that  average  habits  are  normal, 
and  are  justified  in  scrutinising  the  irregular. 
Far  more  useful,  however,  than  a  comparison  of 
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one  person's  habits  with  those  of  another  is  the 
observation  of  change  in  the  individual.  And 
it  is  a  curious  fact  that  mental  disorder  is  gener- 
ally associated  with  a  change  from  the  correct 
towards  the  disreputable.  It  is  not  often  that 
one  is  alarmed  by  an  access  of  propriety  in  a 
patient.  But  any  change,  especially  in  adult 
life,  is  noteworthy.  In  the  insane  it  is  remark- 
able how  great  is  the  departure  from  the  wonted, 
and  that  often  without  any  apparent  conscious 
impulse  or  intention. 

Regarding  insanity,  as  we  must,  as  a  sub- 
version of  self-direction  and  the  ascendancy  of 
disordered  nerves,  impulse  becomes  very  im- 
portant. But  the  facts  regarding  impulse  are 
so  obvious  that  we  need  not  dwell  upon  them. 
It  is  enough  to  revert  to  the  possibilities  that 
lie  under  the  surface  of  the  human  brain.  In 
any  of  the  mechanisms  to  which  we  have  re- 
ferred— mechanisms  which  in  sane  life  are  sub- 
ordinated to  a  general  purpose — an  excess  of 
activity,  occasioned  by  illness  and  the  failure  of 
the  normal,  may  spring  an  impulse  upon  the 
unwary  mind.  And  such  impulses  are  as  strong 
as  those  which  are  occasioned  by  normal  con- 
ditions and  which  earn  the  mind's  approval. 
And  so,  in  various  insanities,  but  especially  in 
alcoholism,  and  in  the  insanities  of  the  degener- 
ate, an  impulse,  however  preposterous  or  danger- 
ous, may  possess  the  consciousness  just  as  an 
obsession  may  swamp  all  thought ;  and,  unless 
prevented,  the  impulse  will  be  realised  in  act. 
Like  obsessions,  these  impulses  are  to  be  dis- 
cerned as  they  are  more  or  less  at  variance  with 
the  patient's  habitual  personality.  Homicidal 
impulse,  for  example,  may  as  a  rule  be  taken  to 
be  due  to  an  activity  in  mechanisms  with  which 
the  patient  has  not  been  much  in  contact. 
Less  insane  impulses  are  of  course  commoner, 
and,  equally  of  course,  less  observed — impulses 
to  do  just  not  quite  what  would  have  been  done 
in  health. 

Moral  Sense  and  Sense  op  Fitness. — By 
instinct,  by  education,  and  sometimes  by  con- 
viction, our  minds  learn  to  know  and  to  approve 
the  right.  The  difficulties  that  beset  any  in- 
quiry into  the  nature  of  that  knowledge  are 
great.  But,  as  physicians,  we  have  to  regard 
moral  life  as  of  the  same  nature  as  other 
activities  of  the  mind.  Whatever  be  the  code 
to  which  we  have  been  born,  and  in  which  we 
have  been  brought  up,  our  apprehension  of  it 
implies  the  development  of  an  organ  to  repre- 
sent it.  These  mechanisms  are  no  more,  but 
rather  less,  detached  than  others ;  they  are, 
like  others,  related  to  all  consciovis  life,  capable 
of  contact  with  the  great  mass  of  subconscious 
processes,  and  subject  to  disorder  and  degenera- 
tion. A  less  dignified  function,  but  strictly 
analogous,  is  that  which  approves  what  is  fit 
and  proper — a  function  which  relates  to  manners 
rather  than  to  morals.  That  our  appreciation 
of  the  good  and  of  the  proper  is  largely  instinc- 


tive there  can  be  no  doubt.  The  brain  is  pre- 
pared to  react  to  moral  as  to  other  stimuli. 
Many  patients  manifest  an  instinctive  disability 
in  this  regard,  are  not  easily  made  to  under- 
stand what  is  right,  and,  when  they  do  under- 
stand it,  are  not  convinced.  And,  just  as  we 
have  perversions  of  other  instincts,  so  also  of 
this ;  and  men  and  women  are  to  be  found  who 
are  carried  away  by  a  zeal  for  this  or  that  other 
virtue  which  the  level  saint  regards  as  one 
amongst  others.  So  too,  in  mental  disorder, 
the  moral  sense  often  fails  and  shamelessness 
supervenes ;  or  an  extravagant  conscience  con- 
demns fiercely  even  the  most  trifling  offences. 
Similarly,  the  sense  of  what  is  fit  is  so  commonly 
lost  in  mental  illness,  that  we  hardly  recognise 
it  as  a  fact  that  the  insane  and  the  unhealthy- 
minded  are  unmannerly ;  and,  on  the  other 
hand,  we  have  sometimes  to  note  an  excessive 
punctiliousness  as  a  symptom  occasioned  by 
cerebral  change. 

Purpose,  Intention,  Ambition,  Ideals. — We 
have  already  considered  purpose  in  considering 
personality,  and  need  only  remark  here  that  the 
function  of  prospecting  life  and  of  choosing  a 
line  is  to  be  discriminated  from  that  which  gives 
effect  to  what  has  been  chosen.  In  mental 
disorders  they  may  be  separately  affected.  A 
patient  may  conceive  of  life  in  disorderly  fashion, 
may  think  the  wrong  things  desirable,  and  may 
choose  them,  yet  may  carry  out  his  wrong  pur- 
poses with  healthy  vigour.  Or  ideals  may  re- 
main intact,  yet  conduct  wholly  fail  to  realise 
them — a  disability  which  is  too  obvious  and  too 
familiar  to  require  illustration. 

Conduct. — Downwards  and  outwards  towards 
the  muscles  all  mental  activity  eventually  trends, 
at  least  in  the  healthy  mind.  Thoughts  are  to 
be  spoken,  affections  to  be  demonstrated,  pro- 
jects to  be  realised.  And  this  process  of  ex- 
pression of  one's  personality  would  appear  to  be 
the  last  and  highest  function  of  life,  the  final 
task  imposed  upon  nervous  organisation.  That 
failures  occur  in  this  function  is  veiy  obvious ; 
in  fact  nothing  else  in  insanity  comes  under  our 
notice.  It  is  as  the  patient  looks,  and  speaks, 
and  acts,  that  we  judge  of  his  sanity  or  of  his 
disorder.  As  a  rule  we  infer  that  a  foolish  re- 
mark implies  a  foolish  idea  in  the  consciousness 
of  the  patient,  but  such  an  inference  is  not 
always  just.  Just  as,  in  thoughtlessness,  we 
say  and  do  what  has  no  significance  to  us,  so,  in 
mental  disorders,  much  of  conduct  is  without 
consciousness.  In  all  excited  states  things  are 
said  and  done  which  the  patient  probably  does 
not  choose  to  say  and  do.  The  mechanisms  of 
speech  and  of  deeds  have  the  bit  in  their  teeth 
and  are  entirely  undirected  from  above.  Or, 
what  is  equally  common,  there  is  simple  abey- 
ance of  expression.  In  mild  disorders  nothing 
is  commoner  than  for  the  patient  to  complain 
that,  while  he  can  quietly  and  properly  prospect 
what  he  should  and  will  do,  he  finds  to  his  dis- 
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may  that  he  cannot  do  it.  This  is  in  particular 
the  symptom  of  stupor,  which  is  essentially  a 
depression  in  the  functions  of  expression.  Some- 
times stuporose  patients  remember  what  they 
have  come  through,  and  will  tell  you  that  they 
were  labouring  to  say  and  do  things,  and  failed. 
The  contacts  between  the  mechanisms  of  pur- 
pose and  of  conduct  had  not  been  made,  or,  if 
they  were  made,  the  tracts  of  conduct  would 
not  transmit  currents.  Lastly,  we  have  to  note 
that  most  interesting  phenomenon,  resistive- 
ness,  in  which  the  nerves,  not  content  only  with 
not  doing  what  is  wanted,  insist  upon  doing  the 
opposite.  From  the  experience  of  the  golfer, 
or  other  artist,  who  finds  his  performance  so 
out  with  his  conceit  of  it,  to  that  degree  of 
resistiveness  in  which  the  patient  becomes  rigid 
at  the  merest  suggestion  of  movement,  all 
degrees  of  resistiveness  are  to  be  observed  in 
mental  life. 

The  Self  in  Insanity.  —  In  sane  life  men 
control  themselves,  which  is  to  say  that  they 
keep  those  parts  of  their  brain  in  subjection 
which  they  prefer  should  be  so.  Insanity  is 
the  reverse,  it  is  the  subjection  of  the  mind  to 
a  disordered  brain.  That  is  why  it  is  fitting 
tliat,  for  purposes  of  insanity,  one  should  re- 
gard mind  in  its  organic  aspect,  so  as  to  under- 
stand and  be  prepared  for  cerebral  effects.  It 
is  true  beyond  any  doubt  that  cerebral  occasions 
mental  activity ;  but  it  is  no  less  true  that 
mind  influences  nerves.  It  is  quite  obvious 
that  nearly  the  whole  brain  can  be  brought 
into  subjection  to  purpose  and  intention.  We 
are  then  face  to  face  with  the  problem  of  what 
becomes  of  the  self  when  mental  disorder  has 
usurped  it.  And  I  have  no  desire  to  contribute 
to  metaphysical  futilities  on  this  question.  But 
if  this  relation  of  mind  to  brain  is  a  fact,  it  has 
great  importance  in  mental  disorders.  And  I 
would  ask  the  physician  to  revert  again  to 
the  analogy  of  those  incoordinations — such  as 
aphasia  and  ataxia — which  we  know  to  be  due 
to  motor  lesions.  In  svich  a  case  it  may  be  the 
patient  is  aware  that  when  he  intends  one  thing 
his  nerves  and  muscles  bring  about  another. 
So  in  insanity  there  are  no  doubt  cases  in  which 
the  patient  realises  that  these  words  and  acts 
are  not  his.  In  most  instances,  perhaps  fortu- 
nately, insanity  is  as  sleep,  or  as  a  dream,  and 
the  patient  remembers  not  at  all,  or  but  vaguely, 
what  has  happened.  But  in  all  cases  of  con- 
valescence the  mind  clearly  resumes  authority, 
and  in  many  cases,  it  may  be,  it  has  been  con- 
scious of  its  overthrow,  and  not  without  hope 
of  restoration.  To  build  upon  that,  or  to  try 
to  explain  it,  is  to  embark  upon  sheer  mysticism. 
Yet  the  physician  who  prefers  to  be  a  mystic 
will  not  fail  of  reward  if,  while  he  does  all  he 
can  to  restore  the  disordered  brain,  he  thinks 
kindly  of  the  sad  soul  wlio  is  tethered  outside 
of  it,  and  if,  when  occasion  offers,  he  tries  to 
reach  it  and  to  reinstate  it. 


III.  The  Insane  Diathesis 

I  have  remarked,  and  repeated,  that  the  brain 
has  in  it  the  potency  of  all  that  human  char- 
acter is  going  to  be,  and  that  it  is  unique  in  its 
plasticity.  It  is  the  tissue  which,  above  all 
others,  must  be  prepared  to  take  on  new  de- 
velopments. Each  generation  must  be  innately 
prepared  for  new  ideas  and  new  habits.  And 
such  a  condition  implies  a  possibility  of  great 
fluctuation  or  variability  in  the  individual. 
Physiologists  sometimes  forget  that,  and  omit 
from  their  account  of  brains  the  facts  of  the 
personal  equation.  For  an  organ  which  is  still 
plastic,  which  is  still  evolving,  is  sure  to  mani- 
fest great  departures  from  the  type.  And, 
though  we  cannot  discern  in  every  case  in- 
dividual peculiarities  of  cortical  structure,  we 
certainly  can  observe  mental  differences.  To 
take  an  exaggerated  instance,  nationality  makes 
all  the  difference.  For  that  reason,  I  think, 
we  attach  far  too  much  importance  to  descrip- 
tions of  mental  disorders  written  by  foreigners. 
Not  that  their  observations  are  unsound,  for  in 
many  respects  they  have  taught  us  scientific 
methods  in  insanity.  But  the  mind  of  a  Parisian 
is  not  the  mind  of  an  Aberdonian ;  a  Tyrolese 
peasant  does  not  think  and  feel  like  a  Yorkshire- 
man,  nor  a  Dutch  cheese-grower  like  a  cockney 
cabby.  And  both  national  and  local  and  per- 
sonal characters  greatly  modify  types  of  mental 
disease.  Hysteria  in  this  country  is  not  the 
gaudy  type  which  it  is  in  France ;  hystero- 
epilepsy  is  a  comparatively  insignificant  thing 
with  us ;  the  mental  facts  of  general  paralysis 
and  of  alcoholism  vary  so  much  as  to  be  hardly 
recognisable  among  different  peoples ;  and  (per- 
haps the  best  case  in  point)  progressive  system- 
atised  insanity  of  persecution,  as  described  by 
Magnan,  can  hardly  be  said  to  occur  in  Scot- 
land. Even  in  any  one  community  the  forms 
of  mental  disease  are  as  important  in  their  dis- 
crepancies as  in  their  constant  features.  No 
two  minds  are  alike  either  in  health  or  in  dis- 
ease, and  a  great  many  minds  are  remarkably 
divergent  from  the  average.  And,  as  we  know 
is  generally  the  case  with  extreme  variations, 
these  odd  minds  are  liable  to  be  unhealthy.  A 
failure  to  achieve  the  full  repertoire  of  functions 
which  are  the  possession  of  the  average  mind  is 
an  obvious  weakness,  a  want.  But  other  minds, 
not  to  be  termed  imbecile,  are  also  weak  and 
unstable.  These  abnormal  variations  are  brains 
in  which  one  or  a  few  functions  are  developed 
in  excess,  which  means  that  the  mind  will  not 
be  well  balanced.  Such  excess  of  function  in 
one  direction  is  apt  to  be  associated  with  a  lack 
in  some  other,  and  the  mind  fails  to  achieve 
that  even  activity  under  varying  condition  which 
is  the  sign  of  cortical  stability.  These  odd 
minds  are  in  my  opinion  much  more  deserving 
of  study  than  cases  of  actual  insanity.  They 
repay  study  because,  when  short  of  insanity, 
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they  are  more  easily  investigated  ;  because  they 
are  of  great  importance  in  private  life  in  that 
they  are  subject  to  endless  petty  disturbances, 
and  are  a  great  trouble  to  themselves  and  to 
their  neighbours ;  and  because  they  are  pre- 
disposed to  acute  insanity,  and  ought  to  be 
recognised,  understood,  and  guided. 

Abnormal  minds  we  shall  therefore  consider 
before  proceeding  to  commonly  recognised  in- 
sanities. And  the  physician  will  find  it  useful 
to  remember  a  somewhat  arbitrary  division  of 
them  into  (1)  Arrests  of  development,  and  (2)  Dis- 
proportionate developments — abnormal  mental 
variations  or,  briefly,  odd  minds.  In  most  cases 
there  are  both  elements.  But  in  investigating 
the  mental  functions  serially,  the  physician 
should  note  concerning  each  whether  it  is  in 
excess  or  deficient. 

Arrests  of  Development. — Arrest  of  mental 
development  may  occur  in  almost  any  degree 
and  in  regard  to  almost  every  cerebral  function. 
We  shall  consider  it  as — 

I.  Partial. 
II.  General. 
III.  Progressive. 

Partial  arrests  of  development,  as  was  said 
generally,  occur  in  odd  minds  in  association 
with  excesses  of  development.  One  finds  all 
forms  of  it,  but  we  shall  confine  our  attention 
to  those  which  give  trouble.  Of  arrested  in- 
stinct, for  example,  that  form  is  most  important 
which  is  a  lack  of  life -preserving  activities. 
Obvious  cases  are  those  who  simply  do  not  care 
to  live  and  do  not  fear  to  die.  But  a  suicidal 
point  of  view  is  often  safeguarded  by  a  physical 
repulsion  on  the  approach  of  bodily  hurt.  More 
important  is  a  lack  of  instinct  generally  over- 
looked, in  which  the  patient  is  indifferent  to 
hunger  and  to  fatigue.  Many  of  our  insane 
patients  have  been  men  and  women  who  seemed 
never  to  know  that  sleep  or  rest  was  necessary, 
or  that  irregular  fasting  was  dangerous.  And 
many  neurotic  people  show  an  analogous  dis- 
regard of  the  safety  of  others.  Normal  children 
learn  quickly  what  is  unsafe ;  but  many  men 
and  women  never  acquire  a  proper  consideration 
for  the  safety  of  their  neighbours,  and  do  not 
react  to  a  sense  of  danger  to  them.  Then  a 
great  deal  of  vice  and  of  misery  is  occasioned 
by  persons  who  have  not  a  well-developed  sexual 
instinct.  Many  cases  of  unhappy  marriage  and 
many  of  sexual  perversion  are  to  be  attributed 
to  a  lack  of  pleasure  in  normal  intercourse. 
Like  defects  of  organisation,  though  not  with  so 
obviotis  a  bearing  upon  insanity,  are  maternal 
indifference,  paternal  disinterest  in  the  home, 
irreverence  or  an  absence  of  the  instinct  to 
worship,  and  the  failure  to  eagerly  defend  one's 
country  without  respect  to  the  righteousness  of 
its  cause,  all  of  which  wants  are  common  in 
disorderly  minds. 

As  we  ascend  the  scale  of  mental  functions. 


defects  are  of  less  importance  from  a  biological 
point  of  view.  We  expect  variations  in  the 
advancing  points.  But  all  the  same  some  of 
them  are  of  much  practical  importance.  On 
the  lower  levels  one  of  the  most  important  de- 
fects is  a  lack  of  a  capacity  for  enjoyment.  Many 
good  people  take  pride  in  their  neglect  of 
pleasures,  but  their  failure  to  achieve  a  pleased 
interest  in  things  sometime  betokens  a  consti- 
tutional defect.  No  man  who  does  not  enjoy 
the  really  good  things  of  life  can  be  described 
as  sane  in  the  full  sense  of  the  word.  Another 
primitive  defect  to  which  students  of  insanity 
should  pay  much  importance  is  ineptness  for 
muscular  activities.  Some  of  the  most  skilful 
in  technique  are  neurotic  persons ;  but  very 
commonly  those  who  are  of  defective  brain 
cannot  use  their  muscles  aptly. 

On  a  higher  plane  are  to  be  noted  such  wants 
as  we  all  are  familiar  with  in  the  sphere  of 
intelligence.  Defects  of  memory  are  amongst 
the  commonest ;  so  also  an  arrested  development 
of  the  understanding.  Stupidity — an  incapacity 
for  thinking,  and  a  disability  in  apprehending 
truth  even  when  made  plain — is  so  common  as 
almost  to  be  described  as  normal.  Special 
importance  attaches  to  such  minds  as  combine 
some  activity  of  thought  with  a  lack  of  corrective 
judgment.  A  man  who  does  not  think  is 
pi'obably  safer  than  a  man  who  thinks  well 
along  certain  lines,  but  who  fails  to  see  other 
sides  of  the  question  in  hand.  Eash  judgments 
are  very  characteristic  of  defective  minds.  So 
also  are  truthlessness  and  a  lack  of  common 
sense — a  defective  notion  of  probability  and  of 
feasibility.  Odd  minds  are  generally  imprac- 
ticable. Above  all  these,  however,  the  student 
should  carefully  observe  those  who  fail  of  social 
quality.  The  most  obvious  cases  are  those  in 
which  there  is  simple  defect  of  sociability. 
More  likely  to  end  in  disaster  are  those  who, 
with  a  full  development  of  sociability,  are  devoid 
of  tact.  Tact  is  one  of  the  most  interesting 
and  subtle  mental  functions — a  sensitiveness  to 
the  feelings  of  one's  neighbours.  And  perhaps 
no  one  sign  of  the  defective  mind  is  so  charac- 
teristic as  tactlessness.  Human  evolution  is 
towards  a  fuller  and  fuller  understanding  be- 
tween man  and  man  ;  and  he  who  fails  to  realise 
that  he  is  "rubbing  his  acquaintance  the  wrong- 
way,"  the  man  who  habitually  says  and  does  the 
wrong  things,  is  singularly  prone  to  mental 
trouble.  Many  persons  commonly  set  down  as 
bores  or  as  egoists  are  of  the  insane  diathesis. 
And  lastly,  we  have  to  note  those  who  with 
perhaps  no  want  of  manners  are  morally  defective. 
Failure  to  develop  self-control  may  almost  be 
said  to  be  a  constant  feature  in  odd  minds. 

General  Arrest  of  Development. — System- 
atic arrest  would,  perhaps,  better  describe  the 
conditions  now  to  be  considered.  Partial  arrest 
occurs  apparently  fortuitously  in  one  or  another 
mental  function  in  persons  who  still  pass  in 
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society  for  sane.  In  others,  however,  the  mind 
as  a  whole  has  sulfered  arrest.  Or  at  least 
there  is  a  serial  defect,  most  obvious  in  the  last 
and  highest  functions,  though  with  occasional 
developments  of  a  disproportionate  kind  which 
seem  excrescences  in  a  weak  mind.  Two  forms 
are  to  be  noted  :  imbecility  and  degeneracy.  Of 
these,  imbecility  is  considered  in  a  special  article 
{vide  "  Mental  Deficiency  "). 

Degeneracy. — On  this  subject,  which  has 
become  fashionable  of  late,  a  great  deal  has  been 
said  and  written  which  will  not  stand  severe 
criticism,  and  the  student  must  take  what  will 
be  said  as  a  rather  tentative  account  of  de- 
generacy. 

As  I  take  it,  the  term  describes  a  biological 
conception.  A  degenerate  is  one  whose  mind 
betokens  a  failure  of  his  race.  So  far  as  he  is 
concerned  the  race  is  coming  to  an  end — not 
actually  perhaps,  but  virtually.  A  degenerate 
may  procreate  children  who  will  prolong  his 
seed  indefinitely,  but  if  so,  it  will  be  by  a  lucky 
marriage  and  in  spite  of  his  weakness.  And 
such  an  individual  is  to  be  distinguished  from 
the  merely  neurotic,  many  of  whom  are  of  a  quite 
potent  cerebral  vitality.  But  if  the  practitioner 
sets  out  to  diagnose  degeneracy  in  its  mild  forms 
he  will  certainly  fall  into  error.  For  the 
diagnosis  between  an  arrest  of  mental  function 
which  is  but  a  temporary  interruption  of  a 
family's  evolution  and  that  which  betokens  the 
beginning  of  its  end,  is  quite  beyond  us.  And 
so  in  practice,  at  all  events,  we  restrict  our  iise 
of  the  term  to  obvious  and  gross  types,  such  as 
are  appreciable  by  an  enlightened  police.  And 
that  is  fortunate,  for  gross  degenerates  are 
always  immoral  and  probably  always  criminal. 
Dr.  Urquhart  has  indicated  the  type.  But  a 
warning  must  be  given  because  the  subject  has 
suffered  a  good  deal  from  the  amateur  exposition 
of  extremists  who  go  much  further  than  he  has 
indicated.  In  particular,  the  stigmata,  the 
defects  of  conformation  in  degeneracy,  have 
achieved  an  importance  which  is  altogether 
fictitious.  From  scalp  to  sole  no  spot  or 
blemish  escapes  the  category  of  the  erudite 
observer.  Degenerates  have  many  of  these 
blemishes  ;  hence,  it  is  argued,  blemishes  indicate 
degeneracy — a  fallacy  which  a  slight  attention 
to  biology,  some  elementary  logic,  or  even  a 
sense  of  humoui-,  should  have  prevented.  For 
we  all  have  good  friends  who  are  very  ugly ; 
supernumerary  digits  do  not  betoken  stupidity ; 
early  baldness  or  loss  of  teeth  is  not  the  monopoly 
of  the  vicious.  The  fact  is,  many  of  the  stigmata 
of  degeneracy  are  in  more  or  less  unessential 
organs  which  are  undergoing  the  common  fate  of 
becoming  rudimentary.  As  intelligence  evolves 
it  is  quite  likely  that  the  race  will  depart  further 
and  further  from  a  type  of  physical  beauty 
which  evolved  centuries  ago  luider  the  influence 
of  direct  sexual  selection  ;  and  popular  ideas  of 
beauty  are  nearly  as  fickle  as  fashions  of  dress. 


Once  upon  a  time,  no  doubt,  the  disappearance 
of  fur  from  the  human  chest  and  shoulders  was 
regarded  as  a  grave  event,  and  posterity  will 
probably  suffer  hairless  scalps  and  artificial  teeth 
with  equanimity.  Surely  these  externals  are  of 
but  slight  importance,  except  for  police  purposes, 
compared  with  the  internal  processes  which  are 
essential  to  nutrition  and  recuperation.  Sterility, 
susceptibility  to  infectious  diseases,  the  tendency 
to  other  toxications  described  by  Dr.  Urquhart, 
cardiac  and  other  visceral  disease,  anaemia, 
vascular  degeneration,  are  much  more  significant 
of  racial  decay  than  are  the  anatomical  features 
amenable  to  the  foot-rule.  The  central  fact 
is,  of  course,  that  in  degenerates  these  defects  of 
physique,  both  external  and  internal,  occur  in 
abnormal  degree. 

Of  mental  facts,  immorality  is  the  primary 
and  essential  feature  of  degeneracy.  Morals 
are,  at  least  theoretically,  the  budding  point  of 
evolution,  and  no  one  may  be  regarded  as 
degenerate  who  feels  and  knows  and  does  the 
right.  And  to  degenerates  lack  of  morality 
usually  means  criminality,  for  most  degenerates 
are  too  odd  to  be  law-abiding,  and  too  stupid  to 
escape.  In  the  ranks  of  society  higher  than  the 
lowest,  however,  the  temptation  to  commit 
police  offences  is  not  so  great,  or,  as  in  the  case 
of  sexual  perverts,  detection  may  be  very 
difficult.  But  failures  other  than  in  morals  are 
always  to  be  noted  in  the  degenerate.  He  may 
be  clever,  but  not  of  sound  judgment ;  very 
knowing,  but  not  wise ;  fond,  but  not  faithful ; 
sentimental,  but  not  just ;  convivial,  but  not 
happy ;  active,  but  without  endurance.  And 
the  practitioner  must  be  prepared  to  recognise 
these  potential  criminals,  whether  noble  or  lowly 
born.  His  common  knowledge  of  the  human 
features  is  all  the  anthropology  that  he  requires 
for  practical  purposes ;  he  will  pay  great 
attention  to  facial  expression ;  he  will  note  care- 
fully any  defect  of  nutritional  processes  ;  and, 
above  all,  he  will  try  to  discover,  unostentatiously, 
the  feelings  and  ideas  and  impulses  of  degeneracy. 
And,  having  assuredly  diagnosed  these  creatures, 
he  will  treat  them  with  a  view  to  the  safety  of 
society,  and  with  just  as  much  leniency  as  is 
feasible.  For  these  unfortunates  no  liberty,  no 
opportunity  of  evil,  is  safe.  They  must  be  con- 
trolled and  disciplined,  segregated  or  banished, 
or  otherwise  treated  as  rigorously  as  circum- 
stances justify. 

Progressive  Arrest  of  Development  (Prim- 
ary Dementia). — The  cases  now  referred  ,  to, 
combine  arrest  of  development  with  active 
degeneration.  They  are  cases  in  which  the 
mind  develops  up  to  a  certain  point  and  seems 
to  the  patient's  friends  to  be  going  on  well. 
Then  it  stops,  and  forthwith  deteriorates  more 
or  less  rapidly.  Such  cases  of  apparently  idio- 
pathic dementia  occur  at  all  stages  of  life,  and 
they  comprise  a  most,  interesting  group  not 
easily  understood.     To  explain  them  we  must 
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revert  to  the  idea  of  a  premature  senility  of 
nerve-cells  which  inaugurates  something  in  the 
nature  of  a  descending  degeneration.  For 
example,  take  the  case  of  a  boy  at  school,  a  good 
son  and  a  promising  scholar,  who,  on  entering 
the  fifth  form,  failed  to  make  progress,  and,  at 
the  end  of  the  term,  returned  home  with  his 
first  unsatisfactory  report.  A  year  later  that 
boy  was  obviously  demented,  had  apparently 
forgotten  all  he  had  learned,  and  was  fit  only 
for  the  work  of  a  common  labourer.  Some  such 
cases  go  on  to  motor  paresis.  I  have  under  my 
care  now  a  man  who  broke  down  towards  the 
end  of  his  college  days  after  an  unusually 
promising  record.  There  was  no  sudden  change, 
but  only  a  slowly  progressing  stupidity,  and 
instead  of  taking  the  high  place  in  his  profession 
which  was  expected  of  him,  he  became  entirely 
childish.  Moreover,  he  suff"ers  from  a  partial 
hemiplegia,  with  diffuse  motor  impairments  in 
all  his  limbs.  His  attitude  and  gait,  and 
especially  his  speech,  are  those  of  an  idiot. 
Visitors  who  are  specialists  take  him  for  an 
imbecile,  and  strangers  cannot  understand  what 
he  says.  Yet  there  was  no  sudden  lesion,  and  in 
my  six  years' acquaintance  with  him,  his  atrophies, 
as  we  call  them,  have  not  materially  increased. 
Most  careful  inquiry  failed  to  elicit  any  sugges- 
tion of  an  active  cause  of  insanity. 

Some  of  these  cases  are  occasioned  by  the 
reprodvictive  crises.  Precocious  senility  may 
occur  after  child-bearing,  or  with  the  too  heavy 
cares  of  a  large  household.  Similarly,  men  who 
become  rather  suddenly  engrossed  with  large 
and  increasing  affairs  may  not  only  not  rise  to 
the  occasion,  but  may  become  demented  under 
their  burden.  And  so  we  can  trace  the  disease 
right  on  into  recognised  senility.  Healthy 
brains  are  still  plastic  in  old  age.  Some  men 
and  women  never  know  dotage,  but  others  begin 
to  be  senile  at  the  climacteric ;  and,  from  that 
time  onwards,  instances  are  very  common  of 
progressive  mental  atrophy,  with  or  without 
sensory  and  motor  impairments.  Thoiigh  we  find 
it  expedient  to  consider  "Consecutive  Dementia  " 
separately,  those  cases  of  acute  idiopathic 
insanity,  followed  by  dementia  instead  of  re- 
covery, are  probably  cases  in  point,  and  their 
acute  attack  merely  an  incident  in  the  atrophic 
process.  Some  of  them,  after  an  indefinite 
period  of  dementia,  undergo  a  more  or  less  rapid 
motor  paralysis  from  diffuse  degenerative  changes. 
Americans,  under  the  name  "  Hebephrenia," 
describe  a  disease  which  occurs  at  or  soon  after 
puberty,  which  may  include  an  acute  attack  of 
insanity,  which  leads  to  craziness  and  dementia 
in  about  a  year.  It  occurs  in  lawless  patients, 
and  masturbation  is  a  frequent  factor.  It  would 
therefore  appear  to  be  an  abrupt  pi-ogressive 
dementia  in  the  obviously  degenerate. 

Abnormal  Mental  Variations.  —  Alienism 
suffers  greatly  from  a  defective  nomenclature, 
and  especially  from  the  misappropriations  of 


generic  terms  to  a  too  narrow  application.  Thus, 
degeneracy,  which  ought  to  describe  mental 
arrest  in  general,  is  used  almost  exclusively 
in  reference  to  the  extreme,  criminal  cases. 
Similarly,  the  term  paranoia  would  have  been 
most  suitable  for  the  designation  of  con- 
stitutionally disordered  minds  not  actually 
insane,  but  is  used  almost  exclusively  to  describe 
a  delusional  variety.  We  must  therefore  fall 
back  upon  a  roundabout  phrase  —  abnormal 
mental  variations — to  describe  the  symptoms  of 
those  odd  minds  which  ai-e  of  the  insane  diathesis. 
To  gather  our  threads  together,  we  may  recall 
summarily  the  most  important  wants  of  such 
minds.  These  are  a  lack  of  life -preserving 
instincts ;  defective  sexual  desire  of  a  normal 
form ;  domestic  indiff'erence ;  lack  of  capacity 
for  enjoyment ;  muscular  ineptness  ;  gullibility  ; 
unpracticableness  ;  and  tactlessness.  These  are 
the  negative  signs  of  the  insane  diathesis,  not 
all  of  them  to  be  looked  for  in  one  case.  And 
associated  with  them  we  must  note  many  posi- 
tive symptoms — disproportionate  developments 
of  function  which  add  to  the  mental  asymmetry. 
Their  name  is  legion,  and  we  must  confine  our- 
selves to  a  few  of  the  most  important. 

Of  the  primitive  functions,  the  sexual  claims 
first  attention.  History  teems  with  instances 
of  redundant  sexual  capacity  of  a  normal  form. 
And  more  significant  are  the  various  perversions 
of  it,  so  hard  to  explain  except  as  due  to  dis- 
arrangements in  embryo.  Of  the  other  instincts, 
all  manner  of  excesses  might  be  described,  but 
other  kinds  of  disorder  are  more  significant. 
Very  important,  for  example,  are  disorders  of 
sensation.  A  visceral  hypersensibility  is  often 
to  be  noted,  and  still  oftenor,  an  vmdue  attention 
to  stimuli  of  the  special  sense  organs.  Similarly 
abnormal  minds  may  manifest  undue  muscular 
aptness  and  develop  extraordinary  movements. 
The  best  instances  are  those  musical  prodigies 
whose  technique  is  so  far  in  advance  of  their 
feeling  for  music.  But  it  is  on  a  higher  plane 
that  we  find  the  best  symptoms  in  point — in 
great  feats  of  memory,  in  the  tenacity  of  fixed 
ideas,  in  extravagant  beliefs,  in  too  subtle 
thinking,  in  unbridled  imagination.  Of  the 
last,  day-dreaming  is  very  important,  as  visionary 
activities  of  that  sort  are  often  the  prologues  of 
delusion  or  of  insane  impulses.  On  the  emotional 
side  of  mind  we  must  take  special  note  of  fear- 
fulness,  that  relic  of  the  fugitive  consciousness 
which  expresses  itself  in  an  unfounded  appre- 
hension of  impending  evil,  a  tendency  to  expect 
an  evil  issue  out  of  every  experience,  a  habit  of 
"  supping  sorrow  with  a  long  spoon."  No  special 
kind  of  emotion,  howevei',  is  characteristic,  but 
rather  an  undue  intensity  of  whatever  feeling 
the  mind  entertains.  In  volition,  impulsiveness 
is  the  most  common  excess.  In  the  ill-balanced 
mind  promptings  of  an  imperative  kind,  and 
which  are  not  justifiable  by  the  facts  of  ex- 
perience, call  for  a  control  which  is  often  lacking. 
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And  lastly,  extravagant  conduct  is  characteristic 
— a  manner  and  behaviour  which  is  on  the  way 
to  the  ridiculous,  or  which  sails  very  close  to 
the  wind  and  verges  on  the  disreputable. 

As  I  have  said,  these  signs  of  abnormal  varia- 
tion may  be  multiplied  indefinitely,  and  from 
what  has  necessarily  been  little  more  than  a  list 
of  the  more  important,  the  physician  may  gather 
little  that  will  be  of  use  in  practice.  It  remains, 
therefore,  to  refer  to  a  few  of  the  more  frequent 
types  of  persons  who  manifest  the  insane 
diathesis ;  but  always  with  the  premise  that 
even  those  who  seem  to  conform  most  closely  to 
such  types  are  not  to  be  set  down  as  abnormal 
unless  there  is  an  abundance  of  contributory 
symptoms.  But  many  of  the  symptoms  which 
have  been  mentioned  will  be  found  in  some  of 
the  following : — 

There  is  a  type  of  men  and  women  who  are 
the  impersonation  of  timidity — shrinking,  cring- 
ing, diffident,  bashful — whose  knees  seem  to 
give  way  on  the  slightest  provocation,  who  are 
always  afraid,  but  who  may  be  all  the  same 
capable  of  great  and  even  of  heroic  things.  There 
is  the  sentimentalist  who  wallows  in  feeling, 
who  cannot  take  a  cool  and  reasonable  view  of 
anything, — pious  perverts  who  translate  every- 
thing into  the  terms  of  a  silly  religion  which 
finds  almost  no  expression  in  a  dutiful  life ; 
devotees  of  festhetics,  who  sacrifice  everything 
to  their  sense  of  beauty ;  and  other  sensuous 
varieties.  There  is  the  amorous  type  of  persons 
who  take  the  opportunity,  in  season  and  out  of 
season,  to  engage  the  affections  of  their  pro- 
miscuous victims ;  feminine  men  who  dote  upon 
male  beauty,  masculine  women  who  fight  shy  of 
men,  the  sanest  of  whom  find  expression  in 
asserting  the  rights  of  their  sex  ;  and  others  who 
make  a  fetish  of  prudishness  and  "dwell  with 
inverted  gusto"  on  the  evil  of  a  feeling  which, 
in  its  normal  form,  nature  has  denied  to  them. 
Of  another  form  are  the  grievance -mongers, 
persons  of  an  inveterate  suspiciousness,  always 
smelling  a  rat,  ready  to  take  offence,  hopeless  as 
wives  or  husbands  or  colleagues  in  office.  There 
are  the  half-insane  snobs,  devotees  to  "  good 
families,"  toadies,  and  sycophants ;  and  the 
"affiliative"  variety  who,  on  the  slenderest 
grounds,  trace  their  relationship  with  all  and 
sundry  who  can  be  of  use  to  them. 

Then  there  are  the  recognised  paranoiacs, 
victims  of  disordered  thinking,  many  of  them 
more  or  less  degenerate.  The  generic  feature  of 
them  all  depends  upon  a  temperament  which 
indisposes  them  to  get  on  smoothly  with  their 
neighbours.  The  classical  type  is  the  querulous 
paranoiac,  a  variety  of  grievance-monger  who  airs 
his  disputes  in  public,  and  supports  his  case 
with  obviously  deluded  arguments,  who  can 
never  take  a  decision  against  him,  carries  his 
case  perhaps  from  one  court  to  another,  and 
who  often  has  recourse  in  the  end  to  a  violent 
attack  upon  some  personage  of  note  in  order  to 


attract  the  attention  of  an  indifferent  public. 
In  private  life  the  tactless  bore  is  almost  as 
grievous  a  person,  full  of  superficial  ideas,  in- 
ordinately pleased  with  his  sickly  wit,  quite 
oblivious  of  contempt,  not  easily  snubbed. 
Then  there  is  the  gull,  the  butt  of  all  his 
acquaintances,  good-natured  often  and  often 
secretly  vain,  whom  any  one  can  impose  upon, 
and  who  never  learns  from  experience.  And 
Paul  Pry  is  another  type,  the  curious  paranoiac, 
whose  nose  is  always  in  his  neighbours'  affairs,  or 
who,  in  a  less  harmful  sphere,  buries  himself  in 
useless  investigations.  Then  there  are  the 
unpersuadables,  whose  ideas  are  hopelessly  fixed 
and  who  cannot  see  the  force  of  argument,  or,  if 
they  do,  "  are  of  the  same  opinion  still  "  ;  and  all 
the  cranks  and  fanatics,  "idea-fiends,"  as  America 
knows  them,  who  find  in  teetotalism,  anarchy, 
socialism,  or  a  land-tax,  the  solution  of  all  the 
world's  difficulties.  Lastly,  there  are  the  more 
or  less  thoughtless  persons  whose  conduct  is  dis- 
orderly. Of  these,  we  may  note  the  dare-devil, 
who  does  anything  he  cares  without  apparent 
regard  to  safety ;  casual  paranoiacs  who  cannot 
appreciate  the  importance  which  men  attach  to 
their  time  and  to  their  property,  careless,  hap- 
hazard, impunctual  people  who  break  their 
engagements  and  do  nothing  thoroughly  or 
exactly ;  gushing  men  and  women,  voluble  in 
expression,  silly  and  empty-headed,  except  for  a 
store  of  useless  information ;  the  would-be  re- 
formers who  never  see  anything  they  cannot 
improve  upon ;  and  the  feckless,  who  can  never 
arrange  their  affairs,  who  spend  their  days  in 
vain  efforts  to  redeem  lost  time,  always  busy  and 
never  doing  much. 

These  people,  ill-nourished,  or  prone  to  excess, 
or  careless  of  health,  often  come  to  an  unhappy 
end,  perish  in  some  hopeless  cause,  pamper 
themselves  with  the  connivance  of  foolish  rela- 
tives into  chronic  hypochondria,  or,  driven  from 
pillar  to  post,  from  post  to  pillar,  end  in  an 
asylum.  A  little  care  and  systematic  inquiry 
easily  furnish  the  facts  by  which  to  recognise 
the  more  precarious  of  these  variations.  We 
must  not,  however,  conclude  hastily  that  a  man 
is  of  insane  predisposition  merely  because  of 
some  conspicuous  eccentricity  or  bad  habit. 
From  such  judgments  has  arisen  the  prepos- 
terous fallacy  that  geniuses  are  usually  degene- 
rate. As  has  been  noted,  some  abnormal  people 
are  prodigiously  accomplished  in  certain  direc- 
tions. But  the  common  sense  of  mankind  re- 
volts against  the  judgment  which  classes  with 
them  the  really  great  minds  of  history.  A 
Shakespeare,  a  Goethe,  a  Napoleon,  does  not 
manifest  arrest  of  development,  and  a  woman 
must  needs  have  suffered  much  from  modern 
teaching  to  be  afraid  to  have  such  an  one  as 
the  father  of  her  children.  These  great  minds 
apprehend  much  that  is  beyond  the  common 
perception,  but  their  genius  was  based  upon  a 
strong   fabric    of   primitive    human  instinct. 
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Other  kinds  of  genius,  still  not  necessarily 
degenerate,  are  instances  of  extraordinary  de- 
velopments of  some  special  functions  of  the  in- 
telligence, such  as  the  inventive,  which  do  not 
imply  an  all-round  sufficiency.  Such  minds  may 
manifest  an  arrest  of  one  or  more  of  the  im- 
portant mental  functions,  and  in  that  case 
insanity  is  more  likely  to  overtake  them. 
Physiologically  speaking,  genius  is  simply  an 
unusual  vitality  of  nervous  mechanisms  whose 
function  is  such  as  fits  with  the  environment  of 
the  time.  The  same  kind  of  account  must  be 
given  of  "  strong  men  "  (muscular  geniuses)  as 
of  a  great  poet.  But  the  sane  genius  is  one 
whose  extraordinary  gift  is  the  accomplishment 
of  a  mind  which  is  fit  for  all  the  essential 
functions,  and  apprehends  all  the  essential 
traditions,  of  his  race. 

Further  allusion  to  this  subject  will  be  found 
in  Dr.  Macpherson's  article.  For  these  odd 
minds  are  apt  to  end  in  delusion,  or  to  suffer 
that  combination  of  degenerate  feeling  and 
degenerate  thinking  which  constitutes  Para- 
noia {q.v.). 

These  abnormal  variations  which  we  have 
considered  call  for  prophylactic  treatment  such 
as  Dr.  Urquhart  has  suggested,  and  a  great 
future  lies  before  mental  science  in  this  applica- 
tion of  its  knowledge.  But  it  will  not  be  until 
the  public  realise  that  the  brain  is  an  organ 
capable  of  scientific  management,  and  not  until 
parents  and  practitioners  habitually  observe  and 
study  mental  facts,  that  we  shall  enter  into  this, 
the  only  hopeful  field,  of  mental  medicine. 

IV.  The  Incidence  op  Episodic  Insanity,  with 
Special  Reference  to  Bodily  Signs 

As  an  episode  in  the  life  of  man  or  woman, 
whether  of  the  insane  diathesis  or  no,  insanity  is 
nearly  always  ushered  in  by  characteristic  signs, 
and  there  is  no  aspect  of  the  subject  of  greater 
importance  to  the  physician.  Again  and  again 
he  will  be  face  to  face  with  some  one  who  is  in 
very  bad  spirits,  or  unduly  exalted,  or  express- 
ing some  strange  beliefs.  Is  this  person  then 
merely  depressed  or  joyous  from  some  passing 
cause,  and  are  these  strange  beliefs  merely  mis- 
taken but  intelligible  opinions  1  Or  is  there  here 
the  incidence  of  an  insanity — the  invasion  of 
the  organs  of  personality  by  a  disease  which 
may  or  may  not  be  checked,  but  which  in  any 
case  is  sure  to  be  grave  1  And  these  questions 
should  be  promptly  answered,  for  a  large  majority 
of  the  insane  are  curable,  and  early  diagnosis  is 
of  the  first  importance. 

Speaking  generally,  nearly  every  case  of  in- 
sanity is  attended  by  a  more  or  less  profound 
disturbance  of  all  the  important  bodily  functions; 
and  the  more  grave  the  insanity  is  going  to  be, 
the  greater  that  disturbance  is.  Before  acute 
insanity  the  following  changes  are  to  be  noted : — 

Nervous  System. — Disturbance  of  sleep  is  very 
common,  either  as  sleeplessness  or  as  dreams,  much 


more  rarely  as  extreme  somnolence.  In  melan- 
cholic insanities  anergia  is  usual — a  disinclina- 
tion for  exertion  and  an  oppressive  lassitude. 
In  mania  and  in  delusional  insanities  the  patient 
has  often  manifested  restless  energy.  The  mus- 
cular system  is  generally  irritable,  and  tremors, 
slight  spasms,  and  exaggerated  muscle  reflexes 
are  almost  invariable.  A  great  number  of  cases 
complain  of  hypersesthesia. 

Digestive  System. — Digestion  is  almost  in- 
variably disturbed,  and  loss  of  appetite  is 
nearly  constant  in  melancholia.  Dyspepsia  is 
associated  with  constipation,  which  the  patient 
is  apt  to  ignore,  and  the  tongue  indicates  it. 

Circulation. — In  every  case  in  which  melan- 
cholia or  mania  is  imminent  a  change  in  the 
character  of  the  circulation  occurs,  but  there  is 
not  always  a  characteristic  change.  In  both 
diseases  the  pulse  begins  to  be  variable  and 
excitable  and  fickle  in  rhythm.  There  may  be 
hypertension  or  hypotension  in  either  disease, 
just  as  in  sane  joy  or  grief.  The  important 
point  is,  as  Dumas  proved  (Hevue  Philosophique, 
June,  July,  August,  1896),  that  the  circvilatory 
change  always  precedes  the  mental.  He  describes 
a  case  of  alternating  insanity  in  which  he  was 
able  to  predict  the  attacks  from  the  pulse. 
There  may  or  may  not  be  stasis  and  congestion, 
ffidema  and  aspliyxia  of  the  extremities  is  com- 
mon in  lethargic  melancholias  and  in  stupor. 

Changes  in  the  constitution  of  the  blood  have 
often  been  observed,  but  the  practitioner  is  not 
likely  to  know  what  any  given  case  normally 
manifests  in  this  connection. 

Urine. — We  may  say  of  the  secretion  of  urine, 
as  of  the  circulation,  that  when  insanity  is  im- 
pending there  is  usually  a  marked  change,  but 
that  the  change  is  not  of  a  distinctive  kind.  Per- 
haps the  commonest  fact  about  patients  before 
becoming  insane  is  that,  instead  of  an  equable 
secretion,  they  suffer  from  a  diminished  quantity, 
with  high  colour  and  high  specific  gravity,  with 
periods  of  polyurea  in  which  the  urine  is  pale 
and  of  low  specific  gravity. 

General  Constitutional  Changes. — These  are 
most  important.  In  a  large  majority  of  cases 
the  patient  has  been  losing  weight.  Very  rarely  is 
the  incidence  of  insanity  coincident  with  increas- 
ing weight.  There  are  two  great  types  of  consti- 
tutional change  to  be  noted.  In  one  set  of  cases 
the  patient  is  observed  by  the  relatives  to  be 
growing  thinner,  paler,  more  wasted  and  haggard 
in  appearance.  In  another  there  is  an  appear- 
ance with  which  I  always  associate  the  word 
"  surfeited."  To  the  eyes  of  relatives  the  patient 
appears  more  gross  —  not  necessarily  gaining 
weight.  The  complexion  becomes  muddj-,  the 
expression  heavy,  the  eye  dull,  and  the  patient 
himself  may  complain  of  feeling  "  clogged  up." 
Perspiration  is  usually  very  scanty,  but  the  skin 
may  be  greasy.  This  appearance  of  surfeit  is 
unmistakable,  indicates  a  defect  of  excretion,  and 
probably  denotes  toxaemia. 
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Reproductive  System. — Menstruation  is  almost 
invariably  disturbed  before  insanity  and  the 
sexual  function  modified. 

The  mental  signs  of  impending  insanity  need 
not  be  enlarged  upon.  However,  it  may  be 
noted  that,  except  in  the  rare  cases  of  almost  in- 
stantaneous onset,  the  patient's  habits  invariably 
change  before  an  attack  ;  the  domestic,  personal, 
and  business  traditions  are  departed  from.  That 
is  much  more  significant  than  any  actual  feeling 
or  idea  expressed  by  the  patient.  If  the  state 
of  mind  which  excites  the  physician's  suspicion 
has  not  been  preceded  by  altered  habits,  there 
is  almost  certainly  no  acute  attack  impending 
unless  there  are  some  extraordinary  circum- 
stances to  cause  it,  a  disaster  or  other  great 
shock.  We  must  therefore  inquire  carefully 
into  the  circumstantial  facts  in  every  doubtful 
case.  In  an  interview  with  the  patient  greater 
importance  attaches  to  facial  expression  and  to 
manner  than  to  what  he  says  and  does.  Before 
insanity  has  become  actual,  patients  almost  in- 
variably change  in  appearance,  and  express  pre- 
occupation, suspicion,  or  dread,  even  if  they  do 
not  admit  it.  At  the  same  time  the  face  assumes 
an  unwonted  brightness  or  dulness. 

In  every  instance  it  is  a  change  from  what  is 
normal  in  the  patient's  case  that  is  significant. 
Nearly  every  function  which  I  have  specified — 
both  mental  and  bodily — will  be  found  to  alter 
when  acute  insanity  is  coming  on,  and  the 
physician  who  systematically  investigates  his 
case  will  very  rarely  be  taken  by  surprise. 
When  the  attack  has  begun,  and  during  its 
course,  these  bodily  symptoms  become  aggra- 
vated. Derangements  of  a  constitutional  kind 
and  disorders  of  one  or  other  of  the  systems  are 
almost  invariable  in  episodic  insanity.  But  the 
symptoms  are  so  variable  that  we  shall  not 
enlarge  upon  them  in  the  following  account. 

V.  Types  of  Episodic  Insanity 

Having  glanced  at  the  permanent  abnor- 
malities, we  now  consider  acute  insanity  as  it 
appears  as  an  episode  in  the  life -history  of  a 
mind.  Sometimes  these  actual  insanities  occur 
in  persons  such  as  have  been  described  as  of  the 
insane  diathesis,  and  in  that  case  the  disease 
may  be  traced  as  a  gradual  development  of 
habitual  modes  of  thought  and  of  feeling. 
In  other  words,  a  constitutionally  abnormal 
personality  may  become  more  abnormal  and 
cross  the  line  beyond  which  the  patient  may 
not  be  regarded  as  responsible  or  as  fit  to 
take  charge  of  his  life  and  affairs.  Or  some 
accessory  cause  or  some  crisis  in  development 
may  lead  to  a  gross  cerebral  disturbance,  which 
becomes  evident  as  a  definite  and  well-marked 
departure  from  the  usual  mode  of  consciousness. 
And  that  is  what  always  happens  in  the  case  of 
persons  who,  though  not  of  a  recognised  type 
of  abnormal  mental  variation,  suffer  an  episodic 
insanity.    From  any  of  the  causes,  except  in- 


heritance, such  as  Dr.  Urquhart  has  enumer- 
ated, a  fairly  orderly  mind  may  suffer  a  cerebral 
attack,  and  such  an  insanity  is  an  invasion  of 
the  personality,  slow  or  sudden,  under  which 
the  normal  character  may  disappear  and  give 
place  to  feelings  and  beliefs  and  conduct  which 
are  quite  alien  to  it.  That  is,  subconsciousness 
may  usurp  personality.  And  it  must  greatly 
enlarge  our  conception  of  the  subconscious  to 
study  types  of  insanity.  For  the  very  fact 
that  there  are  such  types  implies  that  the 
human  brain,  on  a  plane  a  little  lower  than 
that  which  becomes  realised  in  sane  life,  is  still 
a  more  or  less  constant  and  systematised  organ. 
To  my  mind  that  is  a  very  important  conception, 
and  one  which  is  perhaps  not  realised  by  all 
physicians  who  concern  themselves  with  mental 
functions.  In  a  lesion  of  the  motor  area  with 
partial  paralysis  the  abeyance  of  movement  is 
not  followed  by  indefinite  incoordinations,  but 
by  secondary  symptoms  which  are  systematic. 
If  the  lesion  is  unilateral,  muscles  of  the  sound 
side  produce  an  excessive  effect,  as  in  pushing 
the  tongue  or  drawing  the  mouth  aside. 
Similarly,  if  the  lesion  is  high  up,  the  descend- 
ing order  follows  quite  definite  and  systematic 
paths.  The  spastic  gait  or  that  of  tabes  is 
characteristic  because  it  is  more  or  less  constant, 
because  the  excessive  contractions  in  the  sur- 
viving muscles  depend  on  the  systematic 
arrangement  of  the  surviving  mechanisms.  An 
exactly  analogous  system  or  organisation  per- 
vades the  lower  mental  areas,  so  that,  when 
personality  fails,  the  brain  does  not  manifest 
sheer  disorder,  but  usually  reveals  a  typical 
activity  of  surviving  mechanisms.  What  type 
it  will  be  depends  upon  constitution  and  upon 
the  seat  of  the  lesion.  The  best  example  in 
point  is  that  of  alternating  personality  (double 
consciousness),  a  most  interesting  and  not  un- 
common form  of  insanity.  In  that  disease, 
when  the  first  personality  subsides,  the  cerebral 
activities  are  determined  by  mechanisms  of  a 
second  personality  which  were,  so  to  speak, 
waiting  in  readiness  for  their  opportunity. 
But  though  not  so  obviously,  every  insanity 
reveals  an  analogous  ordei'liness.  Even  acute 
mania  is  not  really  a  disordered  but  a  quite 
systematic  over-activity  of  sensori-motor  mechan- 
isms. Were  these  facts  not  so  there  would  be, 
as  I  have  said,  no  types  of  insanity,  and  the 
insane  would  be  perhaps  weeping  because  they 
were  millionaires,  or  committing  suicide  in  order 
to  get  the  crops  in,  or  making  homicidal  attacks 
on  all  and  sundry  because  tables  should  be  made 
of  glass.  Such  real  incoherence  is  extremely 
rare.  Moi-eover,  the  types  of  insanity  which 
we  do  recognise  are  for  the  most  part  secondary 
symptoms.  They  are  analogous  to  a  description 
of  motor  paralysis  in  terms  of  the  contractures 
and  hyperajsthesias  of  the  surviving  mechanisms, 
as  Hughlings  Jackson  long  ago  pointed  out. 
Acute  insanity  is  a  greater  or  less  degree  of 
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failure  of  normal  personality  with  all  that  that 
entails.  The  primary  lesion  is  in  the  mechan- 
isms of  sane  character  and  sane  conduct  which 
have  gone  by  the  board,  leaving  an  activity 
in  lower  mechanisms  by  which  we  designate  the 
disease. 

It  has  been  suggested  by  many  authorities 
— Bevan  Lewis,  for  example — ^that  clinical 
varieties  of  insanity  are  not  to  be  regarded 
as  essential,  that  they  are  "purely  artificial 
or  arbitrary  divisions,"  that  the  pathological 
process,  vascular  or  nervous,  is  the  important 
thing.  The  practitioner,  however,  wants  first 
to  know  what  the  clinical  developments  in  any 
given  case  are  likely  to  be,  and  he  is  right  in 
insisting  upon  that  knowledge.  For  in  all 
nervous  affections  the  site  of  the  lesion  is  as 
important  as  the  lesion.  It  is  important  for 
our  knowledge  of  disease  to  distinguish  between 
thrombosis  and  glioma,  between  apoplexy,  em- 
bolism, and  sclerosis.  But  in  each  case  the 
consequent  impairments  are  part  of  the  illness, 
and  what  they  will  be  depends  upon  the  site 
and  size  as  well  as  upon  the  nature  of  the 
lesion.  And  these  things  are  still  more  true 
of  the  lesions  of  insanity.  We  may  safely  defy 
any  one  to  predict  the  differences  in  the  course 
of  a  mental  disease  which  is  due  to  slow  vascular 
obliteration,  and  one  which  is  of  the  nature  of  a 
slow  neural  atrophy.  The  differences  that  we 
recognise  are  chiefly  differences  in  the  positive 
secondary  symptoms.  Abeyance  of  normal 
personality  is  the  prime  fact  in  all  episodic 
insanities.  Thereafter  the  course  of  the  disease 
depends  upon  what  groups  of  lower  functions 
become  too  active,  and  that  is  an  affair  of 
anatomy — a  topical  factor.  That  experiment 
and  disease  have  localised  and  demonstrated 
the  Rolandic  centres  does  not  make  them  more 
real.  Hughlings  Jackson  and  others  knew  of 
their  existence  long  before.  And  similarly, 
recognising  as  we  must  a  domestic  mode  of 
consciousness,  for  example,  a  fugitive,  an 
amorous,  a  constructive,  we  are  bound  to 
infer  a  systematic  mechanism  for  them ;  and 
our  knowledge  of  it  will  not  be  greatly  en- 
hanced even  if,  as  seems  unlikely,  some  one 
should  demonstrate  their  position  and  form. 
There  are  exceptional  cases,  but  the  vast 
majority  of  insanities  are  only  intelligible  as 
systematic  secondary  affections.  Were  con- 
sciousness and  its  mechanism  not  systematic 
there  would  be,  as  I  have  said,  no  clinical 
types  of  insanity. 

Melancholia. — Melancholia  is  characterised 
by  an  abeyance  of  interest  in  things  in  general. 
That  is  the  primary  fact,  the  negative  symptom. 
Following  that  loss  of  habitual  conduct  and  of 
interest,  the  patient  becomes  self-absorbed, 
dwells  upon  his  misery,  seeks  to  find  some 
explanation  for  it,  or  perhaps  tries  to  put  an 
end  to  it  by  insane  violence.  In  any  case  he 
cannot  forget  his  pain,  and  that  self-regarding 
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mode  of  consciousness  is  the  secondary,  the 
positive,  fact  in  his  case,  and  it  is  constantly 
present  in  melancholia.  Moreover,  this  mode 
of  consciousness  is  not  fortuitous.  It  is  deter- 
mined by  subconscious  system.  Self-regard  to 
an  insane  degree  is  provided  for  by  inherited 
cerebral  mechanisms,  and  would  predominate 
in  all  human  minds  but  that  higher  interests 
and  activities  overrule  and  prevent  it.  Melan- 
cholia is  the  simplest,  the  most  likely  result 
of  insanity.  Its  primary  features  are,  as  I 
have  said,  a  loss  of  physical  energy,  an  anergia, 
so  that  the  patient  is  not  fit  for  usual  activities, 
and  a  loss  of  interest  in  life,  so  that  the  mind 
does  not  attend  to  affairs.  A  very  slight  investi- 
gation will  reveal  these  facts.  A  melancholic  is 
habitually  tired,  and  if  compelled  to  undergo 
great  exertion  will  certainly  become  worse,  and 
probably  proceed  to  mania  or  to  dementia.  But 
the  exhaustion  is  most  notable  in  the  highest 
functions,  such  as  are  normally  concerned  with 
the  conduct  of  life.  Hence,  as  Dr.  Mercier 
points  out  (p.  507),  the  direct  benefit  of  a 
complete  relinquishing  of  all  responsibilities 
and  duties.  In  many  cases  the  nervous 
depression  is  due  to  bodily  disorder,  but  at 
the  same  time  the  failure  of  the  functions  of 
personality  induces  or  occasions  physical  de- 
terioration, and  we  can  never  exactly  say  how 
much  of  the  depression  of  bodily  functions  is 
a  cause  and  how  much  an  effect.  The  fact 
remains  that  a  little  inquiry  will  reveal  disorder 
in  nearly  every  system — dyspepsia,  constipation, 
and  anorexia,  a  variable  heart,  a  soft  pulse,  cold, 
and  perhaps  swollen  extremities,  diminished 
secretion  of  urine,  dry  skin  and  hair,  a  loss 
of  weight,  sleeplessness,  muscular  irritability 
and  flabbiness,  diminished  surface  sensibility, 
exaggeration  of  deep  reflexes,  and  often  neu- 
ralgia, stiffness  of  muscles,  and  difficulty  and 
slowness  in  executing  fine  movements. 

The  loss  of  outward  relation  is  the  central 
and  primary  impairment  of  mental  function — 
the  abeyance  of  object  consciousness,  as  Bevan 
Lewis  designated  it.  The  melancholic  is 
interested  in  nothing  and  in  nobody  in 
his  neighbourhood.  He  neglects  duties  and 
pleasures  alike,  and  forsakes  his  habitual  occu- 
pations. When  the  disease  is  advanced  even 
striking  events  pass  almost  unnoticed,  and 
emergencies  induce  no  response.  That  of 
course  betokens  a  serious  failure  of  personality. 
Thereupon  lower  forms  of  nervous  activity 
become  apparent,  chief  of  which  is  the  self- 
regarding  mode  of  attention  —  the  rise  of 
subject  consciousness.  That  is  one  definite 
phase  of  subconsciousness.  The  mind,  on 
relinquishing  usual  affairs,  might  become  occu- 
pied with  the  unusual,  as  on  a  holiday,  or  in 
delusion,  or  in  mania.  In  melancholia  it 
becomes  occupied  with  itself ;  and  a  per- 
sistence of  that  form  of  consciousness  is  in- 
evitably associated  with  unhappiness.  Pleasure 
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is  the  content  (the  subjective  fact)  of  activitj'' 
for  which  there  is  ample  cerebral  energy.  The 
conditions  of  pain  are  inactivity  or  activity  in 
excess  of  vitality,  both  of  which  are  present 
in  melancholia.  The  exhaustion  from  which 
the  melancholic  suffers  occasions  weariness  ami 
distress,  and  his  inward  regard  perpetuates  it. 
All  the  rest  of  melancholia  is  the  attempt  of 
the  brain  to  give  expression  to  its  altered 
activities.  It  is  probably  a  misuse  of  terms 
to  speak  of  the  melancholic  personality,  for 
when  the  old  personality  has  gone — we  cannot 
say  whither — what  remains  is  not  worthy  of 
the  name,  but  we  may  call  it  the  melancholic 
or  inward  character.  And  that  expresses  itself 
in  various  ways  which  determine  what  are  some- 
what arbitrarily  discriminated  as  varieties. 

Simple  Melancholia.  —  In  simple  melan- 
cholia, for  example,  outward  movement  is  of 
the  slightest.  The  patient  is  simply  and 
monotonously  depressed  and  quiet,  does  not 
moan  much,  or  otherwise  express  grief.  The 
intelligence  may  be  fairly  active  and  the  patient 
able  to  appear  in  society  without  attracting 
attention,  though  always  with  a  burdened 
mind.  When  alone,  however,  he  probably 
resigns  himself  to  his  pain,  and  already  has 
glimmerings  of  delusions  such  as  might  seem 
to  him  to  account  for  his  distressed  state. 
The  characteristic  fact  of  this  mode  of  con- 
sciousness is  this  constant  undercurrent  of  pain 
—  a  disorder  exactly  analogous  to  exhaustion 
of  any  peripheral  part,  though,  for  reasons 
referred  to  in  the  account  of  the  mind's  rela- 
tion to  the  brain,  the  patient  does  not  refer 
his  pain  to  his  cerebral  mechanisms,  does  not 
locate  it.  The  condition  is  what  is  known  as 
a  systemic  sensibility  of  an  unpleasant  tone. 
In  health  the  sum  of  cerebral  activities  has 
a  balance  of  energy  on  the  right  side,  in 
consequence  of  which  the  systemic  sense  is 
pleasurable,  and  creates  a  joy  in  life.  The 
melancholic,  on  the  other  hand,  does  not  find 
it  good  to  be  alive,  and  from  a  very  early 
stage  would  not  be  sorry  to  die,  and  may  even 
feel  promptings  to  end  his  misery  by  suicide. 
And  that  undercurrent  of  ill  feeling  can  nearly 
always  be  diagnosed,  even  if  the  patient  will 
not  plead  guilty  to  it.  If  you  watch  him 
unobserved,  you  will  see  him  assume  that  in- 
describable look  of  self-absorption,  as,  perhaps, 
in  the  middle  of  some  occupation  he  turns  his 
mind  inwards  with  a  sigh,  and  from  vacancy 
his  expi'ession  will  pass  to  one  of  actual  pain. 
Moreover,  melancholia  has  what  is  called  a 
gymnastic — a  definite  muscular  state,  just  as 
exaltation  has.  Over  and  above  the  slight 
degree  of  atonicity  which  prevails,  and  which 
occasions  attitudes  and  movements  that  betoken 
slight  muscular  feebleness,  the  voluntary  muscles 
assume  positions  of  automatic  contraction.  The 
characteristic  pose  of  exaltation  is  in  general  one 
of  extension.    But  you  will  rarely  observe  ex- 


tension in  a  melancholic  unless  he  is  making  an 
effort.  When  he  lies  down  his  legs  automatic- 
ally flex,  and  his  arms  and  hands.  Similarly 
his  brow  puckers  downwards,  his  mouth  purses, 
and  his  eyes  are  rarely  wide  open.  I  am  speak- 
ing, of  course,  of  what  happens  when  the  patient 
is  not  aware  of  his  movements.  In  other  words, 
the  muscles  are  beginning  to  assume  the  poses 
appropriate  to  grief,  and  which  in  their  extreme 
form  are  known  to  us  all  as  revealed  by  the 
actor's  art,  or  as  commonly  expressed  in  sane 
woe.  Other  varieties  of  melancholia  similarly 
suggest  that  the  disordered  activity  follows  a 
systematic  course. 

Acute  Melancholia. — The  progress  of  disease 
from  simple  to  acute  melancholia  is  obviously 
systematic.  It  is  in  fact  merely  a  deeper  degree 
of  melancholia.  The  outward  regard,  occasion- 
ally possible  in  the  simple  variety,  is  now  wholly 
impossible.  Self-regard  correspondingly  in- 
creases, and  so  also  does  its  accompanying  pain. 
Similarly  the  gymnastic  of  melancholia  is  inten- 
sified, and  the  patient's  muscles  automatically 
assume  poses  and  attitudes  which  are  stereo- 
typed as  well-marked  expressions  of  distress. 
(Note  that,  except  on  the  stage,  these  shows  of 
grief  are  rarely  observed  in  the  sane.) 

In  acute  melancholia  volition  is  profoundly 
affected,  so  that  the  patient  is  no  longer  able  to 
conceal  his  grief,  and  with  every  new  loss  of 
power  self-regard  is  accentuated  and  its  con- 
sequent pain.  Or  to  expi'ess  it  more  correctly, 
outward  regard  is  still  further  lost,  and  nothing 
in  the  environment  has  its  proper  influence  on 
the  consciousness  of  the  patient.  In  many  cases 
this  is  so  pronounced  that  even  if  you  speak  to 
him,  or  try  to  move  him  about,  he  behaves  as 
one  in  a  painful  dream,  not  looking  up,  not 
speaking,  apparently  never  turning  his  attention 
from  his  distress.  And  it  is  important  to  ob- 
serve that  this  excess  of  self-regard  is  without 
adequate  reference  to  normal  bodily  facts.  For 
while  in  the  visceral  variety  of  melancholia  there 
is  over-attention  to  internal  stimuli,  the  con- 
sciousness, in  simple  and  in  acute  melancholia, 
does  not  sufficiently  embrace  ordinary  physical 
facts.  Attention  to  what  we  may  in  a  very  wide 
sense  describe  as  the  "  calls  of  nature  "  are  in- 
hibited. The  melancholic  seems  not  to  be  aware 
of  the  discomfort  of  an  empty  stomach,  of  a  full 
bladder,  of  drenched  garments,  of  an  luiwashed 
and  unkempt  person,  or  even  of  minor  surgical 
injuries.  And  much  of  our  treatment  must  be 
a  provision  against  the  dangers  of  such  a  state. 
The  motor  signs  arc  similarly  accentuated,  and 
the  classical  expressions  of  pain  sit,  from  morn- 
ing to  night,  on  the  patient's  face,  hands, 
shoulders,  trunk,  and  legs.  And  now  also  the 
morbid  activities  find  their  way  in  systematic 
directions  much  more  obviously.  There  is  much 
more  mental  movement  of  a  disordered  kind. 
For  example,  instead  of  the  intervals  of  sane 
thinking  of  which  the  simple  melancholic  is 
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capable,  and  which  alternate  with  pei'haps 
simple  attention  to  pain  or  vague  sui'mises  as 
to  its  cause,  the  patient  becomes  possessed  with 
an  emotion  which  he  explains  by  means  of 
delusion.  And  that  emotion  is  nearly  always 
to  be  described  as  fear.  Acute  melancholia 
reveals  the  survival  of  the  fugitive  conscious- 
ness. The  patient  is  pursued  by  fear,  very  often 
in  the  form  of  remorse,  terror  at  the  thought  of 
the  possible  consequences  of  the  wickedness  or 
folly  of  which  he  imagines  himself  to  have  been 
guilty ;  or  his  panic  takes  a  prospective  direc- 
tion, and  he  is  constantly  expecting  a  dreadful 
misfortune ;  or  he  believes — which  is  most  likely 
in  those  cases  in  which  there  is  some  ground  for 
it,  and  which  is  occasioned  by  visceral  sensations 
— that  he  sutlers  from  incurable  disease.  Now 
also  the  disorder  may  be  observed  to  spread 
towards  the  special  senses,  and  attention,  finding- 
no  foothold  in  sane  and  outward  activities,  be- 
comes possessed  by  suggestions  which  emanate 
from  the  visual  areas,  or  more  often  from  the 
auditory.  In  the  beginning  this  is  evident 
merely  as  hyperaesthesia.  The  patient  hears 
far  too  much.  Or,  perhaps,  we  would  express 
it  better  as  over- attention  and  say  that  the 
patient  listens  far  too  much.  And  that  happens 
which  we  might  expect  if  the  disease  is  not 
stayed.  Watching  and  listening  for  sights  and 
sounds  instead  of  attending  to  affairs,  the  patient 
will  become  the  subject  of  hallucinations,  at  first 
vague  and  irrelevant,  but  later  appropriate  to 
his  distress.  For  here,  again,  we  have  to  note 
the  systematisation  of  the  disorder.  We  cannot 
suppose  that  in  this  state  of  disordered  per- 
ceptual activity  only  appropriate  hallucinations 
occur.  But  the  distressed  attention  selects 
what  is  relevant,  and,  as  always,  attention  to 
the  distressful  increases  the  facility  of  their 
occurrence ;  and  so  painful  hallucinations  sur- 
vive over  others.  All  these  are  the  positive 
survivals  of  activity  in  acute  melancholia.  In 
this  condition  purposeful  acts  are  almost  in 
abeyance.  But  there  is  still  the  risk  of  suicide 
of  an  impulsive  kind,  though  the  patient  is  now 
imable  to  plan  and  to  scheme  for  it. 

Acute  Delirious  Melancholia. — Acute  de- 
lirious insanity  generally  takes  the  form  of 
mania,  but  not  always.  As  has  been  hinted, 
the  prime  difference  between  mania  and  melan- 
cholia is  the  survival  of  outward  activities  in 
the  former.  In  acute  delirious  melancholia 
these  movements  are  not  found,  but  other  symp- 
toms of  it  are  present.  In  some  cases  of  acute 
melancholia  the  signs  of  bodily  disorder  become 
very  prominent.  In  particular,  some  patients 
take  on  what  I  have  described  as  the  bodily 
signs  of  surfeit  so  suggestive  of  toxaemia.  And 
that  may  go  on  to  an  extreme  state  in  which, 
with  diminished  or  altered  secretions,  furred 
tongue,  sordes  about  the  mouth,  dry  skin,  rapid 
pulse,  rise  of  temperature,  and  prostration,  there 
is  the  apparent  unconsciousness  of  sun'oundings 


and  of  the  self  which  is  characteristic  of  delirium. 
In  this  stage  then  the  primary,  negative,  fact — 
the  lostness  of  the  sane  personality — is  more 
than  ever  obvious.  So  also  the  secondary,  the 
positive,  symptoms  are  on  an  ever  lower  level  of 
cerebration.  The  patient  has  ceased  to  be  simply 
self-regarding  and  distressful.  His  conduct,  and 
presumably  his  consciousness,  are  of  the  delirious 
mode,  as  in  typhoid  or  in  pneumonia.  Even 
the  gymnastic  of  pain  has  gone,  and  the  patient's 
muscles  move  automatically  in  delirious  move- 
ments— chiefly  muttering  and  picking.  In  all 
probability  the  consciousness  now  is  barely 
capable  of  description.  It  would  appear  to  be 
occupied  by  flitting  sensations  and  by  quite 
vague  and  dream-like  ideas.  The  over-activities 
with  which  it  is  engaged  are  apparently  in  the 
Rolandic  area  or  below  it — unrelated  disturb- 
ances of  motor  and  sensory  mechanisms  of  a 
primitive  form. 

Delusional  Melancholia.  —  Simple  melan- 
cholia, if  not  cured,  may  go  on  to  an  acute  form  ; 
or  the  acute  or  the  delirious  variety  may  develop 
very  suddenly  without  passing  through  that 
stage  in  which  the  depression  is  a  background 
to  a  life  still  capable  of  outward  activities.  On 
the  way  to  becoming  chronic,  nearly  all  melan- 
cholias are  delusional.  Such  a  development  is 
probably  less  painful ;  for,  obviously,  when  the 
patient  is  constructing  an  argument  to  explain 
his  state,  he  is  not  entirely  self-regarding. 
Delusions  are,  of  course,  positive  symptoms — 
the  wandering  fancies  of  a  "lost  mind,"  which 
betoken  activity  of  a  secondary  kind  in  the  now- 
surviving  mechanisms  of  intelligence.  And  here, 
again,  we  must  note  that  the  melancholic  mind 
abides  by  fairly  constant  paths.  Nearly  all 
melancholic  delusions  refer  to  one  or  other  of 
the  primitive  instincts  or  traditions  of  the  race ; 
and,  having  taken  a  line,  each  patient  generally 
abides  by  it  for  a  considerable  period.  It  is 
always  a  good  sign  when  the  subject  of  the 
delusions  alters.  When  the  consciousness  de- 
parts from  one  set  of  delusions  it  is  quite  likely 
to  be  on  the  way  towards  recovery.  The  most 
usual  types  are  as  follows  : — 

Consciousness  of  Immorality. — Many  patients 
are  convinced  that  their  distress  is  the  conse- 
quence of  their  evil  deeds.  And  not  infrequently 
there  is  some  truth  in  the  idea.  A  large  number 
of  patients  who  believe  that  they  are  eternally 
damned  have  been  the  victims  of  a  vicious  habit, 
and  a  bad  conscience  is  a  potent  cause  of  in- 
sanity. A  considerable  number  of  very  righteous 
persons,  however,  believe  when  insane  that  they 
have  been  horribly  wicked.  As  a  rule  the  belief 
is  vague.  But  sometimes  the  patient  conceives 
a  concrete  crime — murder,  or  infidelity,  or  theft 
— and  harbours  the  delusional  belief  that  he  has 
been  guilty  of  it. 

Consciousness  of  Persecution. — Delusions  ap- 
propriate to  a  fugitive  consciousness  characterise 
a  form  of  slow  insanity  which  we  shall  consider 
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later.  But  many  melancholies  also,  bowed  down 
with  pain,  conceive  the  idea  that  they  are  the 
victims  of  a  conspiracy,  or  wanted  by  the  police, 
or  pursued  by  an  angry  God,  or  played  upon  by 
electricity,  or  undergoing  slow  poisoning.  These 
delusions  in  such  cases  are  not  abiding. 

Consciousness  of  Social  Disaster.  —  Many 
patients  on  retiring  from  society  under  their 
grief  become  possessed  with  the  idea  that  they 
are  disgraced  in  the  eyes  of  their  neighbours, 
that  people  look  askance  at  them,  that  they  are 
defaulters  and  ruined.  Melancholies  who  seldom 
manifest  an  interest  in  outside  affairs  will  some- 
times devote  themselves  to  the  newspaper  to  an 
extent  difficult  to  understand  until  we  learn  that 
they  are  looking  to  find  themselves  in  one  of  its 
black  lists.  Similarly,  when  a  patient  is  removed 
from  home  a  very  common  delusion  is  that  a 
domestic  disaster  has  occurred,  that  the  home 
has  been  burned  down,  that  the  spouse  is  dead 
or  has  fled,  or  that  the  children  have  been 
murdered. 

Consciousness  of  Bodily  Disorder.  —  These 
classes  of  delusion  are  not  discrete,  but  obviously 
overlap.  No  description  of  mental  facts  is  or 
can  be  exclusive.  And  many  delusions,  other- 
wise classified,  are  occasioned  hj  a  consciousness 
of  ill-health,  whether  interpreted  as  such  or  de- 
scribed in  other  terms.  That  mode  of  attention 
is  sometimes  general — does  not  refer  to  any  par- 
ticular function  or  part  of  the  body,  and  then 
the  patient  probably  believes  simply  that  he  is 
dying,  or  labouring  under  some  incurable  un- 
specified disease,  or  emitting  an  offensive  odour. 
Or  it  may  be  particular — refers  to  some  one 
system  or  symptom — and  then  perhaps  the 
patient  believes  that  insects  are  crawling  over 
him,  that  his  stomach  is  of  glass,  that  he  has 
cancer  of  the  throat,  that  he  has  lung,  or  heart, 
or  abdominal  disease.  The  systemic  ill  feeling 
such  as  occurs  in  neurasthenia  or  in  toxaemia 
probably  accounts  for  this  hypochondria  of  a 
general  kind.  And  we  call  it  hypochondria,  not 
because  there  is  not  actual  disease,  but  because 
the  patient  suffers  the  invariable  hypochondriacal 
symptom  of  being  wholly  vuiable  to  ignore  his 
trouble,  and,  not  content  with  feeling  and  think- 
ing about  it,  discourises  freely  upon  the  topic. 
Particular  delusions  are  more  often  based  upon 
local  disorder.  Hyperaesthesias  and  anaesthesias 
probably  account  for  many  such  beliefs.  Visceral 
delusions  often  prove  to  be  approximately  true, 
and  physicians  do  well  to  make  frequent  exam- 
inations of  patients  who  insist  that  a  specified 
function  is  disordered.  In  particular,  as  Dr. 
Macpherson,  in  this  country,  and  others  have 
recently  insisted,  we  must  have  great  regard  to 
indigestion  or  paradigestion  in  the  insane.  The 
belief  of  a  melancholic  that  he  has  an  animal, 
an  embryo,  a  clock,  or  a  battery  "in  his  inside," 
is  often  a  misinterpretation  of  a  very  real  fact. 
A  large  proportion  of  uielancholics  are  dyspeptics 
and  have  dilated  stomachs.    Many  hours  after 


a  meal,  if  vomiting  occur,  or  if  the  stomach  be 
emptied  by  the  tube,  undigested  food  will  be 
ejected.  Hence  the  modification  of  the  old  idea 
that  melancholies  should  be  indiscriminately 
stuffed  with  food,  and  the  advantages  in  certain 
cases  of  washing  out  the  stomach,  and,  as  Dr. 
Mercier  suggests,  of  a  strictly  regulated  diet. 

Suicidal  Melancholia.  —  If  melancholia 
occurs,  as  it  often  does,  in  a  person  who  is 
lacking  in  the  life-preserving  instincts,  he  will 
certainly  become  suicidal  if  his  distress  is  con- 
siderable. We  can  appreciate  what  it  means  to 
him  if  we  consider  (what  is  a  fact  and  not  merely 
an  expression)  that  a  victim  of  a  bad  sea-sickness 
really  does  not  care  whether  the  boat  goes  to 
the  bottom  and  he  with  it  or  not.  The  distress 
of  melancholia,  and  probably  of  stupor,  is  what 
we  would  describe  as  intolerable.  Most  cases 
would  be  glad  to  die,  but  most  cannot  bring 
themselves  to  perform  the  suicidal  act.  The 
prolongation  of  life  is  very  largely  a  muscular 
affair.  The  life-instinct  is  to  a  large  extent  an 
inherited  series  of  self-defensive  movements — ^to 
draw  a  limb  away  from  hurt,  to  run  from  danger, 
to  shrink  from  inflicting  a  wound  on  oneself — 
all  of  them  as  automatic  as  the  blinking  of  the 
eyelids  in  a  dust-storm.  In  suicidal  melancholia 
one  of  two  elements,  or  both,  may  be  present. 
These  instincts  for  danger,  the  common- sense 
appreciation  of  what  will  hurt,  may  be  not  fully 
developed,  or  the  patient  may  have  great  pluck 
or  determination,  hence  the  discrimination  which 
patients  show  as  to  the  mode  of  suicide,  and  the 
discrimination  which  the  physician  must  exercise 
as  to  the  fatal  probability  in  a  given  case.  The 
only  safe  assumption  is  that  each  and  every 
melancholic  will  be  glad  to  die,  and  therefore  it 
is  never  safe  to  leave  them  unguarded  in  circum- 
stances which  offer,  and  perhaps  obtrude,  an 
opportunity  of  suicide.  But  the  variety  of 
melancholia  which  we  are  now  considering  is  a 
much  more  positive  state.  It  is  not  merely 
carelessness  of  life,  but  a  fixed  and  persistent 
determination  to  put  an  end  to  it.  Such  cases 
are  not  infrequent.  They  are  not  of  the  acute 
form  of  melancholia,  which  has  almost  no  out- 
ward relation,  but  generally  speaking  have  con- 
siderable mental  activity,  probably  converse  a 
good  deal  with  their  neighbours,  and  are  able  at 
times  to  quite  conceal  or  forget  their  distress. 
Their  state  of  mind  is  like  that  of  simple  melan- 
cholia with  a  suicidal  intention  added.  They 
are  like  persons  who  know  they  must  die  soon, 
sometimes  are  cast  down  by  the  thought  of  it, 
sometimes  mercifully  forgetful,  sometimes  delib- 
erately deceitful  about  it.  Every  such  case 
has  an  insane  conviction  on  the  subject — that 
his  or  her  death  is  necessary  or  expedient. 
Sometimes  that  conviction  grows  in  a  mind 
which  docs  not  reveal  much  other  insanity,  but 
(juite  as  often  is  an  insane  conclusion  from 
insane  premises.  Such  patients  believe,  for 
example,  that  they  are  a  source  of  danger  to 
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their  neighbours,  that  the  world  will  not  go 
right  till  they  are  dead,  or  that  they  must  die 
to  expiate  their  crimes,  and  not  infrequently  the 
grounds  for  bringing  about  their  death  are  fur- 
nished by  hallucinations.  From  that  of  the 
religious  fanatic  who  hears  God  calling  upon  him 
to  come  away  from  the  earth,  to  that  of  the 
degenerate  criminal  who  is  beset  from  morning 
to  night  by  fierce  voices  which  cry  out  upon  him 
that  he  must  be  slain,  there  are  endless  forms 
of  hallucinations  such  as  may  promote  the 
suicidal  determination. 

In  suicidal  melancholia,  then,  the  systematic 
nature  of  the  disease  is  obvious.  It  probably 
occurs  in  people  who  have  not  a  normal  fear  of 
injury  and  of  death.  This  lack  of  life-preserving 
instinct  is  an  inherited  quality  of  a  negative 
kind,  and  when  useful  activities  of  an  outward 
kind  become  impossible  and  pain  supervenes 
the  consciousness  assumes  the  suicidal  mode. 
It  is  fortmmtely  rare,  for  all  pronounced  melan- 
cholies would  be  suicidal  were  it  not  that  the 
vitality  of  the  life-preserving  instincts  is  enough 
to  withstand  and  inhibit  suicidal  suggestion. 
But  they  all  suffer  some  degree  of  abeyance  of 
these  instincts  in  their  disregard  of  the  calls  of 
nature  to  which  I  have  referred.  No  acute 
melancholic  takes  pains  to  live,  though  only  a 
few  take  pains  to  die. 

Homicidal  Melancholia. — Just  as  the  melan- 
cholic's  distress  may  find  a  systematic  expression 
in  a  determination  to  commit  suicide,  so  also 
may  it  find  an  outlet  in  homicide.  Here  again 
the  apparently  disorderly  activity  is  one  which 
has  a  definite  place  in  the  patient's  conscious- 
ness. Just  as  he  might  believe  his  own  death 
important,  and  bring  it  about,  so  also  he  may 
come  to  think  that  some  one  else  should  die, 
and  attempt  to  achieve  that.  Sometimes  these 
suicidal  and  homicidal  intentions  are  associated. 
Hence  those  tragedies  in  which  a  father  kills 
liis  family  and  then  perhaps  himself.  In  some 
cases  the  homicidal  melancholic  entertains  a 
delusional  belief  about  people  iu  general,  such 
as  that  the  more  people  he  can  kill  the  better 
God  will  be  pleased.  Sometimes  he  believes 
himself  called  upon  to  extirpate  a  class  of 
persons — the  profligate  perhaps,  or  the  oppres- 
sive— and  in  his  weak  thinking  he  may  attack 
persons  who  are  not  of  the  class  referred  to. 
More  often  the  grounds  of  homicide  are  per- 
sonal, and  the  patient  attacks  persons  whom  he 
believes  to  be  in  conspiracy  against  him  or 
otherwise  the  medium  of  his  misery.  And 
then  also  the  signs  by  which  he  recognises 
those  whom  he  considers  his  enemies  are 
generally  fanciful  and  slender.  Lastly,  he  may 
select  one  individual,  whom  he  may  delu- 
sionally  endow  with  evil  powers,  and  plot  and 
plan  for  his  or  her  destruction.  And  in  such 
cases  we  have  specially  to  protect  such  persons 
towards  whom  the  patient  has  conceived  an 
antipathy.    Often  because  of  some  real  slight 


or  injury,  sometimes  from  unreasoning  dislike, 
the  patient  will  develop  an  extreme  vindictive- 
ness  as  of  an  elephant  or  dog,  supporting  it 
with  delusional  arguments,  and  seeking  an 
opportunity  of  homicide.  To  such  cases  the 
remarks  ofiered  as  to  the  constitutional  pre- 
disposition to  suicide  may  be  applied  also  to 
homicide,  but  translated  into  terms  of  the 
others' -life -preserving  instincts.  The  instinct 
not  to  hurt  or  kill  others  is  strong  in  our  race, 
or  if  not  always  so,  is  carefully  educated  in 
most  people. 

Agitated  or  Expressive  Melancholia. — 
These  varieties  of  melancholia  which  I  have 
indicated  are  obviously  a  transition  of  the  dis- 
order downwards  and  outwards.  The  morbid 
state  in  simple  melancholia  is  centralised.  In 
delusion,  when  the  mind  thinks  about  itself 
and  explains  itself,  the  emotional  content  is 
diminishing ;  in  suicide  there  is  a  distinct 
though  insane  activity  of  a  purposeful  kind ; 
in  homicide  it  is  still  less  central,  more  out- 
ward. And  in  tlie  variety  called  agitated 
melancholia  the  outward  activities,  though  on 
a  low  level,  are  A^ery  manifest.  The  patient 
wrings  her  hands,  tears  her  hair,  sways  up  and 
down  on  her  chair,  or  perhaps  scurries  about 
the  room  like  a  frightened  rabbit,  moans, 
groans,  or  cries  aloud.  In  short  the  condition 
is  one  in  which  the  gymnastic  of  distress  in 
its  most  extravagant  form  has  supplanted  the 
distress.  The  consciousness  has  become  a  motor 
consciousness,  and  probably  very  little  pain  is 
felt.  Actual  shedding  of  tears  is  uncommon, 
and,  moreover,  when  the  patient  is  left  to 
herself,  the  agitation  often  diminishes,  and  she 
is  capable  of  apparently  sane  conduct.  It  is 
in  relation  to  the  presence  of  onlookers,  or  the 
knowledge  that  people  are  near,  that  is  the 
occasion  of  agitated  melancholia.  In  that  re- 
spect the  muscular  activities  of  agitated  melan- 
cholia differ  from  those  of  mania.  Maniacal 
acts  do  not  always  express  joy,  are  often  with- 
out reference  to  the  central  state.  Melancholic 
acts  usually  express  grief,  are  the  recognised 
medium  of  expression  of  the  distressed  con- 
sciousness. But  angry  mania  and  excited  melan- 
cholia are  not  far  removed. 

Any  attempt  to  interrupt  these  movements 
of  grief  or  of  fear  is  usually  resented,  and  the 
muscular  pose  becomes  one  of  resistance.  The 
consciousness  of  fear  begets  an  active  distrust ; 
or  at  least  the  conduct  of  a  resistive  melan- 
cholic seems  to  imply  that.  But  we  err  in 
assuming,  in  the  insane,  a  mental  content 
appropriate  to  their  conduct.  Their  conscious- 
ness probably  does  not  contain  what  the  muscles 
express,  and  perhaps  resistiveness  is  merely  a 
muscular  reaction  implying  an  unthinking  aver- 
sion to  interference.  These  resistive  cases  are 
most  difficult  and  call  for  most  skilful  nursing. 
The  worst  of  them  stiffen  on  the  very  approach 
of  doctor  or  nurse,  cling  tight  to  the  chair  if 
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you  try  to  raise  them,  root  themselves  to  the 
ground  if  you  try  to  make  them  walk,  clinch 
their  teeth  if  you  would  feed  them,  refuse  to 
swallow,  to  wash,  to  dress,  to  undress,  or  even 
to  empty  bowels  and  bladder.  Further,  they 
often  kick  and  bite,  and  scratch  and  pull  the 
nurse's  hair.  They  call  for  immense  patience, 
and  people  are  apt  to  regard  them  as  wilfully 
disagreeable.  That  is  because  of  the  outwardness 
and  apparent  purposefulness  of  the  symptoms. 
Even  the  most  uninitiated  recognise  that  the 
quiet  melancholic  is  irresponsible.  But  the 
resistive  melancholic  seems  responsible.  Some- 
times we  may  help  the  nurse  by  reminding  her 
how  a  trapped  animal,  or  a  child  in  distress, 
will  repel  and  perhaps  attack  those  who  go 
to  its  help,  and  that  in  resistive  insanity 
the  patient  does  not  understand  people. 
Chronic  melancholia,  which  may  persist  for 
years,  is  usually  of  an  active  form  and  often 
resistive. 

Phobia  [Partial  Mdancholia). — Many  cases, 
and  some  of  them  very  interesting,  without  a 
general  melancholia,  suffer  a  morbid  and  per- 
sistent fear  in  relation  to  limited  and  specific 
things — knives  and  scissors,  blood,  and  blood- 
red  colour,  narrow  places  (claustrophobia),  open 
spaces  (agoraphobia),  and  what  not.  Some  of 
these  phobias  are  developmental,  and  the 
common  mind  is  normally  afraid  of  gross  dark- 
ness, loud  noises,  dead  human  bodies,  reptiles, 
precipices,  fire,  deep  water,  and  other  things 
properly  to  be  avoided.  In  the  weak,  either  by 
development  or  after  critical  bodily  illnesses,  or 
in  other  neurasthenic  states,  the  affection  often 
relates  to  things  not  essentially  harmful.  The 
fear,  whatever  it  may  refer  to,  primarily  occurs 
only  when  the  patient  is  face  to  face  with  the 
object  of  it.  But  in  many  cases  of  a  melan- 
cholic habit  the  patient  dwells  upon  the  fear, 
and,  apart  from  any  objective  occasion,  becomes 
distressed  at  the  mere  idea  of  the  thing.  Then 
very  probably  obsession  will  develop,  in  which 
the  nauseous  suggestion  obtrudes  itself  re- 
peatedly and  persistently  imtil  the  distracted 
patient  breaks  down  under  it.  In  any  case, 
while  the  terror  is  upon  him  the  patient  is  in 
great  distress.  And  the  panic  which  rivets  his 
attention  is  associated  with  a  characteristic 
muscular  state,  not  unlike  the  gymnastic  of 
acute  melancholia,  but  with  an  added  tremu- 
lousness  and  an  accentuated  feebleness.  At 
the  same  time  the  pupils  often  dilate,  the  face 
tui'ns  pale,  and  the  patient  feels  himself  unable 
to  move.  In  fact,  the  differences  and  resem- 
blances, mental  and  bodily,  between  melan- 
cholia and  phobia  are  analogous  to  those  be- 
tween imhappiness  and  fright.  Moreover  the 
treatment  of  phobia  practically  resolves  itself 
into  preventing  its  becoming  melancholia, — by 
diminishing  the  genei'al,  and  diverting  from  the 
particular,  nervousness  from  which  the  patient 
suffers. 


Stupor 

When  insanity  is  described  as  a  disease  in 
the  cerebral  structures  which  subserve  normal 
life,  we  imply  that  the  function  of  nerve-cells 
and  nerve-fibres  is  impaired  in  the  sense  that 
their  excitability  is  diminished.  Such  an  abey- 
ance of  functional  activity  becomes  manifest, 
when  it  is  far  advanced,  in  changes  which  we 
can  observe  under  the  microscope,  such  as  are 
described  by  Dr.  Robertson.  But,  following 
that  impairment  of  excitability  in  the  cells  and 
fibres  of  sane  mental  activity,  there  is  usually 
very  evident  in  insanity  a  hyperexcitability  of 
mechanisms  on  a  lower  level,  or,  at  least,  an 
abnormal  activity  in  them,  and  these  secondary 
excesses  constitute  the  positive  symptoms  of 
insanity.  But  stupor  must  be  described  almost 
entirely  in  negative  terms.  It  is  characterised 
by  failures  and  losses  rather  than  by  excesses 
and  extravagances.  The  patient,  in  pure  stupor, 
cannot  do  anything  except  the  most  primitive 
things  —  cannot  speak,  cannot  walk,  cannot 
shake  hands,  cannot  brush  his  hair,  cannot 
button,  and,  presumably,  cannot  think.  In 
other  words,  and  to  describe  the  disease  in  a 
sentence :  Stupor  is  the  cessation  of  conduct. 
But,  before  elaborating  that  remark,  we  must 
digress  to  consider  exactly  the  system  of  func- 
tions which  we  must  suppose  are  chiefly  in- 
volved in  the  diminished  excitability  which 
characterises  the  disease. 

In  his  description  of  melancholia,  Bevan 
Lewis  lays  much  emphasis  upon  the  failures  of 
the  muscular  element  of  mind,  and  indeed  re- 
gards them  as  primary.  The  subject,  however, 
is  one  which  is  perhaps  more  apposite  to  stupor. 
And  that  is  in  no  way  at  variance  with  Bevan 
Lewis's  position.  For  stupor  is  a  secondary 
development  of  melancholia  in  which  the  depres- 
sion of  function,  the  increased  neural  resistance, 
has  spread  downwards  and  outwards  towards 
the  muscles.  Indeed  we  might  have  described 
a  stuporose  variety  of  melancholia  as  leading 
us  on  to  stupor.  There  is  no  case  of  acute 
melancholia  that  does  not  threaten  stupor ;  and 
there  is  no  stupor  that  is  not,  or  has  not  been, 
melancholic. 

The  term  "  muscular  elements  "  as  applied  to 
intelligence  is  easily  understood.  Based  upon 
the  muscular  sense,  it  has  its  final  expression 
in  the  constructive  or  inventive  consciousness 
— in  conceiving  and  designing  things  to  be 
done  and  made.  Its  most  elementary  form  is 
necessary  to  all  perception.  The  shape,  the 
size,  the  distance,  the  feel,  the  weight,  the  direc- 
tion in  which  things  are — all  these  and  other 
qualities  of  external  objects  are  perceived  by 
muscular  sensations  following  movements  of  the 
eye,  limbs,  and  body.  Bevan  Lewis  thinks  that 
these  muscular  elements  in  the  melancholic's 
perception  of  things  may  be  impaired  befoi'C 
and  without  an  impairment  of  the  other  and 
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passive  elements  of  the  senses,  that  the  "  space 
attributes"  of  external  objects  can  only  be 
realised  by  an  unwonted  effort,  and  that  thereby 
an  excessive  sense  of  the  "resistance  of  the 
environment "  is  suggested,  "  and  the  apparent 
energy  and  freedom  of  the  will  restricted."  (We 
may  doubt  that,  seeing  that  the  elementary 
qualities  of  things  are  not  known  to  the  adult 
mind  as  discrete,  but  as  compounded,  and  in 
course  of  dissolution,  the  compound  mechanism 
of  a  given  object  into  which  its  primal  elements 
have  been  resolved  will  be  the  first  to  go.)  Be 
that  as  it  may,  there  can  be  no  doubt  of  the 
importance  of  another  form  of  the  muscular 
element  in  intelligence — what  we  may  call  pro- 
jective activities.     These  are  not   relations  of 
what  is  commonly  recognised  as  sensory  activi- 
ties, but  are  on  the  other  side  of  mind.  They 
are  functions  of  what  we  know  as  psycho-motor 
mechanisms,  and  might  be  described  as  aspects 
of  the  mind  in  the  act  of  moving.    These  are 
not   only  muscular   movements,   but  mental 
movements  as  well — the  forward  activities  of 
the  intelligence  such  as  occur  in  reasoning, 
deciding,  choosing,  planning.    For  much  more 
of  the  mental  cerebrum  is  psycho-motor  than 
merely  that  part  of  it  which  contains  the  images 
of  definite  movements.    The  idea,  the  intention, 
the  mental  picture  of  any  definite  movement 
which  we  may  project,  is  well  down  on  the  way 
to  actual  motor  functions.    But  many  of  the 
more  central  processes  are  of  this  projective 
nature.    For  example,  most  people  think  about 
things,  not  by  making  use  of  mechanisms  which 
represent  conceptions  of  the  things  themselves, 
but  of  those  which  represent  their  names.  And 
names  are  things  which  we  speak  or  write,  or 
which  our  eyes  pick  up  from  the  printed  page, 
or  which  we  prick  our  mind's  ear  to  listen  to — 
all  of  them  muscular  elements.    Many  other 
mental   processes  we  can  describe  in  terms 
borrowed  from  the  analogy  of  gross  movements, 
and  which  suggest  their  projective  nature.  The 
understanding  "  grasps "  things  (Bevan  Lewis) 
and  "holds"  them;  we  re-" collect"  things  as 
the  attention  casts  about  to  "  pick  up  "  what  is 
wanted  ;  we  "  pursue  "  a  subject,  "  follow  "  or 
"take  up"  a  line  of  thought;  our  sympathies 
"  embrace  "  things  and  people  ;  the  imagination 
"reaches  out"  to  "touch"  new  things;  we 
"hold  fast"  to  convictions;  etc.  etc.    And  we 
speak  of  a  "standpoint"  or  "point  of  view" 
where  the  main  self,  as  it  were,  remains  while 
the  projective  activities  go  on  around  it.  Above 
all,  personality,  as  was  said,  is  determined  by 
what  a  man  conceives  of  himself  as  saying  and 
doing — the  things  which  he  consciously  pro- 
jects.   All   these   then,  and   others,  are  the 
psycho-motor  activities,  the  muscular  elements, 
which  fail  in  melancholia,  and  whose  failure 
determines  the  abeyance  of  outward  conscious- 
ness. 

In  stupor  the  psycho -motor  loss  is  at  its 


greatest,  and  the  systematic  course  of  the  dis- 
order is  directly  outward  or  downwards  towards 
the  muscles.  Stupor  is  pre-eminently  a  psycho- 
motor paralysis  involving  even  the  mechanisms 
of  definite  movements  of  which  I  have  spoken. 
The  patient  cannot  reason,  cannot  decide,  can- 
not plan,  cannot  arrange  in  his  mind  to  do  any- 
thing, nor  agree  within  himself  as  to  what  is 
best  to  be  done,  or,  at  least,  he  gives  no  evi- 
dence of  such  mental  movements,  for,  as  we 
know  him  by  actual  observation,  he  is  simply  a 
person  who  cannot  speak,  cannot  use  his  hands, 
cannot  walk,  can  hardly  stand,  because,  appar- 
ently, he  cannot  conceive  of  these  movements. 
And  by  and  by  if  the  disease  progresses,  im- 
pairments on  a  still  lower  level  will  occur,  and 
the  patient  becomes  muscularly  impotent, 
paretic,  and  atrophic. 

By  its  nature  a  patient  in  stupor  is  prevented 
from  revealing  to  us  the  mental  content.  He 
cannot  express  what  he  feels  or  thinks,  or  only 
in  the  most  laboured  fashion.  This  point  must 
be  insisted  upon  because  some  observers  make 
very  definite  statements  as  to  the  actual  con- 
dition of  the  stuporose  mind,  some  of  which  are 
not  verifiable.  It  has  long  been  the  custom, 
for  instance,  to  regard  stupor  as  a  condition  in 
which  sensation  is  blunted.  That  may  be  so, 
but  all  that  we  can  really  say  is  that  the  patient 
does  not  react  to  the  stimuli  applied.  And, 
from  some  necessarily  rough  experiments,  I  am 
disposed  to  think  that,  at  least  in  some  cases, 
there  is  not  any  gross  loss  of  common  sensation. 
Further,  we  cannot  always  take  the  subsequent 
version  of  the  patient  as  descriptive  of  his  con- 
tent during  the  attack.  We  have  no  proof  that 
memory  is  active  during  stupor.  And  yet  we 
can  infer  a  good  deal  with  comparative  assur- 
ance. We  can  confidently  affirm,  for  example, 
that  the  stuporose  state  is  essentially  painful ; 
we  rarely  see  so  pathetic  an  exhibition  of  pro- 
found distress  as  some  convalescent  stupors 
reveal.  Both  of  the  accepted  conditions  of  pain 
are  associated  in  stupor — a  demand  for  response 
from  enervated  mechanisms,  and  pent  -  up 
activity  in  mechanisms  not  sufficiently  used. 
Yet  not  in  every  case  can  the  distress  be 
observed,  for  even  the  gymnastic  of  pain  may 
be  lost,  and  the  facial  expression  and  the  atti- 
tudes be  those  of  almost  pure  anergia.  The 
disease  is  to  a  large  extent  systematised  in  the 
highest  motor  mechanisms.  It  has  no  gymnastic 
in  the  pi'oper  sense,  no  characteristic  muscular 
poses.  The  obvious  thing  in  stuporose  muscles 
is  their  absence  of  pose.  The  face,  trunk,  and 
limbs  are  expressionless  and  toneless. 

Simple  Anergic  Stupor. — In  this  condition 
the  patient  can  only  be  described  in  negative 
terms.  It  is  one  of  the  few  insanities  in  which 
the  obvious  impairments  of  personality  probably 
correspond  to  the  actual  disease.  There  is  a 
profound  disturbance  of  outward  relations.  The 
I  patient  may,  for  all  we  know,  feel  an  interest  in 
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aflfairs,  but  he  cannot  show  it.  He  just  sits 
still,  or  lies  still  in  bed,  does  not  speak,  does 
not  use  his  limbs,  although  he  may  move,  is  fed 
and  relieved  of  excreta  only  with  difficulty,  does 
not  wash  or  clothe  himself.  The  appearance  is 
oftener  surfeited  than  emaciated  ;  the  face  may 
be  flushed ;  asphyxia  of  the  extremities  may 
occur ;  the  muscles  in  general  betoken  profound 
tonelessness.  In  many  cases  the  eyes  retain 
what  seem  to  be  voluntary  movements,  and 
may  searchingly  wander  round  the  room  —  a 
phenomenon  which  suggests  considerable  sur- 
vival of  sensation.  Touch  stimuli  and  stimula- 
tion of  the  special  senses  will  usually  elicit  no 
response,  but  the  application  of  mild  pain  is 
likely  to  elicit  signs  of  distress.  The  reflexes  in 
stupor  are  variable. 

The  condition  is  apt  to  be  mistaken  by  friends 
and  others  for  obstinacy,  or  what  they  vaguely 
call  hysteria,  and  we  may  here  note  some  points 
in  diagnosis.  Stupor,  for  example,  must  not  be 
confounded  with  stupidity  such  as  occiu-s  in 
myxoedema,  in  adenoid  affections,  or  in  other 
cerebral  "  toxi cations,"  nor  with  semi-comatose 
states  induced  by  narcotics.  The  history  of  the 
case  must  settle  the  diagnosis,  with  special 
reference  to  rapidity  of  onset  in  anergic  stupor, 
the  existence  of  predisposing  causes  of  insanity, 
and  of  such  immediate  causes  as  explain  cere- 
bral neurasthenia  —  exhausting  illness,  shock, 
masturbation,  etc.  ;  but  there  can  be  no  mistake 
if  the  physician  attends  sufficiently  to  muscular, 
vaso-motor,  and  trophic  symptoms,  all  of  which 
evidence  much  more  profound  depression  of 
function  than  in  mere  stupidity.  States  induced 
by  hypnotism  have  a  much  greater  resemblance 
to  stupor,  and  may  only  be  discriminated  from 
it  by  circumstantial  facts.  In  catalepsy  (c/.v.) 
and  in  hysterical  anergia,  on  the  other  hand, 
the  symptoms  of  low-level  depression  may  closely 
resemble  stupor,  but  the  mental  impairment  is 
slighter  and  transient.  Coma,  such  as  may 
occur  in  traumatism,  apoplexy,  the  post -epi- 
leptic state,  etc.,  may  also  be  confused  with 
stupor  \niless  the  history  of  each  case  be  studied. 
Then  there  is  the  interesting  condition  described 
as  lethargy,  which  is  not  a  real  stupor,  but  a 
condition  of  prolonged  sleep.  Clarke  (Amer. 
Jour,  of  Inmn.,  Oct.  1891)  describes  a  woman 
who  slept  for  seven  years,  then  had  a  remission 
of  symptoms  for  seven  years,  then  fell  asleep 
again  for  a  spell  of  thirteen  years.  In  her 
lethargic  phase,  when  not  asleep,  she  seemed 
quite  alive  to  what  happened,  did  not  soil  the 
bed,  ate  food  slowly,  but  did  not  speak.  After 
these  momentary  awakenings  she  just  turned 
round  and  went  to  sleep  again.  The  fact  that 
she  did  not  speak  for  eleven  years  brings  the 
case  near  to  stupor.  She  always  slejat  deeper 
at  night. 

It  is  interesting  to  observe  that  stupor  is  the 
mental  disease  in  which  a  mistaken  diagnosis  is 
most  likely ;  and  the  reason  is  to  be  found  in 


its  primary  and  essential  symptom,  irresponsive- 
ness.  The  physician  should  consider  this  fact, 
that  stupor  is  imr  excellence  a  primary  affection, 
characterised  by  its  negative  symptoms,  as  illus- 
trating the  fundamental  distinction  between 
primary  (negative)  and  secondary  (positive) 
signs  of  mental  disease. 

Melancholic  Stupor. — This  affection  is  much 
commoner  than  simple  anergic  stupor.  In  the 
latter  the  onset  may  be  rapid,  may  indeed,  after 
a  great  shock,  for  example,  be  almost  imme- 
diate. Melancholic  stupor  is  a  slower  develop- 
ment as  a  rule,  is  attended  by  obvious  mental 
pain  from  the  first,  and  usually  follows  bodily 
illness,  or  some  other  neurasthenic  process,  such 
as  overwork,  exposure  to  extreme  heat,  mas- 
turbation, or  acute  insanity.  Concomitant  with 
the  bad  spirits  there  is  the  anergia — the  inability 
to  intend  and  to  carry  out  intentions.  Listless- 
ness  scarcely  describes  it.  It  is  a  disability  as 
well  as  a  disinclination  for  outward  activities. 
In  every  case  the  impairment  spreads  outwards 
and  downwards,  and  becomes  evident  in  the 
flaccid  muscles,  torpid  secretions,  asphyxiated 
limbs,  soft  pulse,  shallow  respiration,  trophic 
depression.  These  develop  slowly,  and  as  they 
progress,  mental  pain  increases.  In  such  cases 
sviicidal  feelings  and  attempts  are  common,  not 
usually  of  a  deliberately  determined  kind,  but 
of  the  impulsive  variety.  Melancholic  stupor  is 
prone  to  fulminating  (explosive)  activities. 
These  may  take  almost  any  form — a  shout,  a 
somersault,  a  blow,  destructive  violence,  homi- 
cide, suicide,  or  an  epileptoid  fit.  Melancholic 
stupors  must  always  be  carefully  watched.  The 
mental  content,  so  far  as  we  know,  is  largely 
one  of  passivity.  Many  patients  recall,  on  their 
recovery,  things  that  happened  during  their 
stupor,  incidents  which  occasioned  bodily  pain, 
— a  fact  which,  as  was  said,  would  indicate  less 
anassthesia  than  many  authorities  assume. 
Such  cases  end  variously — often  in  recovery, 
which  is  frequently  preceded  by  a  maniacal 
phase,  a  low -level  ideo-motor  activity,  which 
ushers  in  the  recovery  of  the  projective  activities 
of  the  higher  cortex. 

Delusional  Stupor. — As  Clouston  argues, 
stupor  is  very  rarely  determined  by  a  patient's 
delusion.  In  a  few  cases,  perhaps,  a  sudden 
and  abiding  obsession  (fixed  idea)  may  explain 
the  patient's  immobility,  such  as  that  he  is  dead, 
or  that  the  least  movement  may  bring  about 
some  catastrophe.  In  the  vast  majority  of 
cases,  however,  the  delusion  is  the  patient's 
apology  for  his  stupor  and  not  the  real  explana- 
tion of  it.  Finding  himself  muscle -bound  he 
invents  an  account  of  his  state — that  he  is  made 
of  glass,  for  example,  or  that  his  veins  are  full 
of  mercury,  that  his  head  has  dropped  offi  that 
his  body  belongs  to  some  one  else.  Crudity  is 
characteristic  of  stuporose  delusions.  They 
amply  bear  out  what  I  liave  said,  that  delusions 
are  due  to  too  little,  and  not  to  too  much  think- 
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ing.  Stuporose  cases  do  not  make  elaborate  and 
systematised  conceptions  as  a  rule,  but  become 
possessed  of  simple,  fixed  beliefs,  as  immediate 
and  unrelated  as  obsessions.  In  the  sphere  of 
muscles  the  characteristic  mode  is  that  of 
increased  resistance  ;  and  a  really  good  case  of 
resistive  stupor  is  a  remarkable  phenomenon. 
Passing  from  the  anergic  state  of  mere  flaccidity 
the  muscles  become  the  site  of  distorted  activities, 
and,  assuming  attitudes  appropriate  to  what  the 
patient  feels  and  believes,  will  not  be  moved 
from  them  by  anything  short  of  dangerous  force. 
I  am  not  aware  that  any  one  has  measured  the 
tension  in  such  cases,  but  to  the  casual  observer 
it  would  seem  appropriate  to  describe  it,  not  in 
terms  of  foot-pounds,  but  in  those  of  horse- 
power. As  a  rule  restiveness,  even  in  stupor, 
is  aggravated  by  the  mere  presence  of  other 
people.  It  differs  from  that  of  melancholia  in 
that  it  is  resistiveness  to  an  interference  with  a 
stereotyped  attitude.  The  patient  perhaps  sits 
with  his  hands  on  his  knees — an  attitude  of 
delusional  safety,  and  retains  that  attitude  in 
resistance  to  interference  even  to  the  point  of 
fracture ;  or,  if  allowed,  will  wear  the  skin  away 
by  pressure.  A  melancholic  resistiveness  is 
much  more  general.  If  you  tried  to  change 
such  an  attitude  in  a  melancholic,  he  would 
probably  lift  his  hands  to  strike,  or  his  feet  to 
kick,  or  would  clutch  at  things  near,  or  would 
run  away. 

Cataleptic  Stupor. — Many  stupors  develop 
cataleptoid  symptoms.  I  need  here  only  point 
out  the  relationships  of  this  variety.  Catalepsy 
in  stupor  is,  for  example,  the  obverse  of  resist- 
ance. It  is  much  nearer  a  direct  development 
of  simple  anergia.  In  the  stuporose  muscles 
there  is  plenty  of  energy,  but  it  is  lying  fallow 
for  want  of  centrifugal  stimuli.  Unable  to 
energise  himself,  the  patient  may,  instead  of 
becoming  resistive,  take  on  an  exaggerated 
muscular  facility,  and  the  cataleptoid  state  is 
the  gymnastic  of  that  mode  of  attention.  In 
vol.  ii.  of  this  work,  p.  59,  reference  is  made  to 
the  cataleptic  muscular  state.  In  stupor  we  do 
not  have  the  completely  waxen  condition  so 
often  as  simply  a  disposition  to  retain  induced 
poses.  The  feel  of  the  patient's  muscles  gives 
us  more  of  the  impression  that  she  is  volun- 
tarily retaining  the  attitude  which  we  have 
imposed  upon  her ;  but  occasionally  the  Jlexi- 
bilitas  cerea  is  present  in  some  degree.  In  any 
case  the  plastic  muscular  state  is  not  com- 
patible with  delusions  siich  as  have  been  indi- 
cated, but  is  usually  associated,  so  far  as  we  can 
gather,  with  mental  torpor  and  vacuity.  When 
it  is  obvious,  asphyxia  of  the  limbs  and  trophic 
impairments  are  not  marked.  Sudden  move- 
ments may  occur  alternately  with  it. 

Mania. — In  stupor  we  have  a  disease  which, 
as  has  been  said,  is  to  be  described  almost 
entirely  in  negative  terms.  Secondary  and 
positive  symptoms — delusion,  grief,  muscular 


resistiveness,  catalepsy  —  do  occur ;  but  the 
primary  features  are  the  muscular  and  mental 
immobility.  In  melancholia  the  negative  con- 
dition, the  absence  of  outward  activities,  is 
evident  enough,  but  we  designate  the  disease  by 
its  predominant  secondary  symptoms  —  the 
painful  self-regard.  And  in  mania,  also,  it  is 
the  secondary  symptoms,  the  excessive  low-level 
activities,  which  are  most  obvious.  Mania  is  in 
contrast  to  stupor — a  diarrhoea  instead  of  a  con- 
stipation of  ideo- motor  activities  in  a  brain 
which  has  lost  its  highest  and  controlling  func- 
tions. For  the  primary  condition  of  mania  is, 
as  in  melancholia,  an  abeyance  of  normal  out- 
ward relations.  True,  the  maniacal  stage  is 
characterised  by  a  diminished  subject-conscious- 
ness and  by  an  exaggerated  object-consciousness. 
But  the  object-consciousness  is  on  a  low  level 
and  quite  abnormal  in  its  mode.  The  essential 
fact,  then,  is  the  abeyance  of  normal  personality. 
That  has  to  be  repeated  ad  nauseam  until 
physicians  leani  to  have  less  regard  to  its 
secondary  consequences ;  and  it  may  be  service- 
able to  illustrate  it  in  connection  with  mania. 
For  that  purpose  let  us  assume  the  patient  to 
be  one  of  an  average  mind,  whose  personality  is 
concerned  with  the  home  and  the  earning  of  a 
livelihood  as  central  elements  in  his  conscious- 
ness. What  happens  in  mania,  then,  is  that 
he  loses  these  attachments.  His  occupations 
become  stale,  he  neglects  his  work,  he  disregards 
his  wife  and  children,  he  destroys  the  peace  of 
his  home.  If  the  attack  be  sudden,  we  do  not 
think  of  it  in  this  light,  but  in  that  case  it  is 
still  more  obvious  that  the  patient  has  broken 
loose  from  his  calling  and  from  his  home  ;  he 
has  dropped  his  career.  And  this  failure  of 
normal  personality  implies  mental  pain,  and 
melancholia  becomes  manifest  if,  so  to  speak, 
the  disease  gives  it  time  to  develop.  In  many 
cases,  however,  the  malady  develops  so  rapidly 
that  the  melancholic  stage  is  only  an  affair  of 
an  hour  or  two,  and  in  cases  of  immediate  mania 
the  pain-stage  seems  to  be  as  short  as  in  a  case 
of  sudden  death.  In  the  great  majority,  how- 
ever, careful  inquiry  reveals  that,  for  some  time 
past,  the  patient's  spirits  have  been  at  least 
fitful  —  the  sign  of  incipient  failure  in  the 
mechanisms  to  which  I  have  referred. 

Passing  slowly  or  rapidly  through  the  stage  of 
pain  and  subjective  over-attention,  the  patient 
soon  develops  an  excessive  activity  in  ideo-motor 
functions  on  a  low  level.  In  melancholia  there 
is  in  general  a  depression  of  cortical  function, 
both  high  and  low.  In  mania  there  is  activity 
to  excess  on  levels  lower  than  the  normal  highest. 
And  that  bespeaks  a  pleasurable  tone  of  spirits 
which  has,  moreovei-,  its  characteristic  gymnastic. 
When  the  maniac  is  at  his  quietest  his  muscles 
assume  the  extensive  mode.  The  wide-open 
eyes,  the  expanded  mouth,  the  head  thrown 
back,  the  shoulders  open,  the  spread  fingers,  the 
erect  carriage,  the  straight  knees,  are  in  strong 
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contrast  with  the  gymnastic  of  melancholia. 
And  the  exultation  is  intelligible ;  for  the 
dynamical  conditions  of  pleasure  are  fulfilled — 
rest  of  the  devitalised  mechanisms  and  full 
activity  of  the  energetic — exercise  of  the  imagina- 
tion, of  the  special  senses,  and  of  the  voluntary 
muscles.  And  even  in  mania  the  systematic 
nature  of  the  disorder  can  generally  be  demon- 
strated. It  is  impossible  here  to  expound  the 
statement,  but  mania  is  not  intrinsically  in- 
coherent. The  maniac's  sentences  seem  inco- 
herent to  us,  but  they  are  coherent  to  his 
surviving  mode  of  consciousness.  Could  we 
obtain  a  complete  bird's-eye  view  of  all  that 
happens  in  his  cortex,  we  should  discover  that 
his  disordered  activities,  even  when  peripherally 
initiated,  and  still  more  when  they  are  centrally 
determined,  follow  along  paths  which  are  organic- 
ally associated.  And  the  big  types  of  mania  are 
obviously  systematic  developments.  The  follow- 
ing varieties  are  those  described  by  Clouston. 
But  the  disease  is  so  gross,  so  obvious,  so  fully 
treated  of  in  the  text-books,  so  impossible  of 
private  care,  that  we  need  only  point  out  salient 
features  and  remark  a  few  of  the  relationships  of 
the  affection. 

Simple  Mania  is  often  not  diagnosed  in  its 
early  stage.  There  is  a  general  exaltation  of 
cortical  function.  The  patient  is  restless,  active, 
fanciful,  pleased  with  himself,  but  often  quarrel- 
some. This  stage  is  characterised  by  great 
activitj'  of  the  high-level  functions  short  of 
corrective  judgment  and  coherent  purpose.  The 
consciousness  teems  with  extravagant  ideas, 
hopes  and  schemes,  and  revels  in  excess  of  affec- 
tions. Now  and  onwards  we  must  note  the  un- 
restrained activity  of  the  objective  relations. 
Every  little  change  in  the  environment  suggests 
something  to  the  patient's  restless  mind.  A 
clever  companion,  who  cares  to  lead  the  patient 
on,  will  elicit  an  apparently  endless  flow  of  con- 
versation, quite  coherent,  but  grossly  extravagant, 
and  may  lead  him  into  any  madcap  adventure 
• — a  visit  to  the  crowned  heads,  or  to  the  North 
Pole,  the  purchase  of  an  army  of  elephants,  or 
of  half  the  coal-fields  of  Europe.  But  let  the 
guidance  of  the  companion  be  withdrawn  even 
for  a  moment,  and  the  exuberant  interest  of  the 
patient  will  fall  a  prey  to  the  next  suggestion 
his  environment  offers.  Facility  and  fickle 
enthusiasm  are  the  features  of  this  stage. 

Acute  Mania. — In  acute  mania  the  loss  of 
function  becomes  more  obvious.  The  patient  is 
incapable  of  ideas  and  of  purposive  activities, 
even  of  the  insane  kind,  which  occurs  in  simple 
mania.  Consciousness  now  is  apj^arently  on  the 
Rolandic  level.  At  least  the  patient's  activities 
are  almost  entirely  sensori- motor.  She — for 
women  offer  the  most  exuberant  symptoms  of 
acute  mania — has  passed  gradually  from  active 
ideas  and  projects,  and  the  attention  is  occupied 
wholly  with  sense-perceptions  or  with  simple 
movement,  or  with  both.    Over-attention  to 


sights  and  sounds  and  smells — the  sensory  mode 
of  acute  mania — is  in  my  opinion  less  desirable 
and  apt  to  become  a  chronic  insanity  with 
hallucinations.  As  a  rule,  however,  objects 
perceived  excite  an  immediate  motor  response. 
The  patient  sings  in  answer  to  the  birds,  knocks 
over  vases,  shouts  the  name  of  each  thing  she 
sees,  blows  her  nose  fiercely  at  a  smell,  poses, 
jumps,  and  gestures  appropriately  to  the  stimuli 
of  which  she  is  conscious.  And  if  this  sensori- 
motor relation  obtains,  such  a  case  is  more  easily 
led  back,  under  appropriate  treatment,  to  orderly 
and  purposeful  activities.  Other  cases,  again, 
are  of  a  predominantly  motor  type,  whose 
muscular  activities  seem  to  be  subjectively 
determined.  The  outward  relation  is  at  its 
acme  in  such  cases,  at  least  quantitatively.  The 
patient  dances  and  gestures  like  a  dervish  to  the 
point  of  exhaustion,  or  talks  or  shouts  or  sings 
incessantly.  In  the  latter  case  ideation  is  at  a 
minimum,  and  words,  not  sentences,  pour  from 
her  lips,  though  she  may  repeat  set  phrases  or 
snatches  of  poetry  or  song.  Quite  often  she 
will  suffer  a  diarrhcea  verborum,  whose  only 
coherence  is  a  rhythmical  or  rhyming  or  allitera- 
tive or  other  non-ideational  association.  These 
are  the  cases  most  likely  to  become  exhausted, 
and  liable  to  end  in  stupor  or  in  acute  delirious 
mania  or  in  dementia. 

Acute  Delirious  Mania. — BelVs  Mania. — In 
acute  delirious  mania  the  reduction  of  cortical 
function  is  still  greater,  and  is  accompanied  by 
grave  bodily  symptoms.  The  mental  condition 
is  one  of  delirium.  The  patient  is  unconscious 
of  things  around  her  as  such.  She  stares  at 
them,  feels  them,  picks  them,  as  in  a  dream, 
moves  restlessly  about  in  a  wandering  manner, 
as  if  looking  for  something,  or  as  if  trying  to 
get  away  even  through  walls  and  doors,  and  only 
mutters  if  she  speaks  at  all,  or  cries  feebly  or 
whines.  And  meanwhile  she  is  physically 
exhausted  and  febrile,  appetite  is  gone,  the 
tongue  is  dry  and  heavily  furred,  there  are 
sordes  about  the  mouth,  the  breath  is  foul  with 
an  ante-mortem  odour,  the  pulse  fast  and 
irregular,  the  respiration  shallow,  and  not  pro- 
portionately rapid.  Sleep  is  impossible.  The 
case  is  now  one  for  most  careful  nursing  and 
sustaining  food,  which  usually  must  be  adminis- 
tered by  the  tube ;  and,  in  my  opinion,  rest 
should  be  obtained  by  mechanical  restraint. 
This  condition  sometimes  develops  rapidly,  or, 
less  commonly,  follows  a  prolonged  acute 
attack.  The  symptoms  certainly  suggest,  over 
and  above  exhaustion,  some  cerebral  toxication 
such  as  we  suppose  to  be  the  part  cause  of  other 
febrile  insanities.  No  one  knows  whether  the 
toxins  are  the  products  of  extreme  nerve  waste 
or  of  paradigestion,  or  from  some  other  source. 

Delusional  Mania.  —  This  condition,  as 
Clouston  observes,  is  to  be  distinguished  from 
delusional  melancholia  and  from  chronic 
delusional  insanity,  only  by  the  fact  that  the 
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patient's  conduct  is  maniacal.  Indeed  there  is 
no  line  of  demarcation,  for  the  delusions  in 
these  cases  are  often  of  a  distressing  character. 
Delusions  aboimd  in  simple  mania,  but  they  are 
fleeting.  Abiding  delusions  now  referred  to  are 
the  conceptions  of  a  mind  in  chronic  mania,  such 
as  express  resentment  for  supposed  injustice — 
that  people  have  designs  upon  the  patient's 
property  or  character,  that  certain  people  in 
their  jealousy  have  conspired  against  him,  that, 
while  he  is  detained  in  the  asylum,  his  enemies 
are  wrecking  his  home  and  destroying  his  wife 
and  children ;  and  excitement  and  violence 
supervene. 

Cheonic  Mania. — Chronic  mania  is  also  an 
arbitrarily  determined  variety.  It  is  character- 
ised by  continued  persistence  of  subacute  excite- 
ment. Some  patients  remain  violently  active 
on  the  sensori-motor  level  for  several  months ; 
but  not  many  constitutions  can  stand  it.  As  a 
rule  the  acuteness  of  the  activity  wears  off  and 
ideation  is,  to  a  certain  extent,  restored.  The 
patients  then  go  about  prone  to  restless  and 
extravagant  conduct,  and  to  active  and  fleeting- 
ideas.  In  this  condition  we  have,  par  excellence, 
the  insane  survival  of  the  constructive  mode  of 
consciousness.  Usually  demented  in  some  degree, 
the  chronic  maniac  may  spend  his  days  in  fashion- 
ing curious  idols  which  embody  for  him  im- 
portant attributes,  in  inventing  and  constructing 
hopelessly  unnecessary  appliances,  or  in  design- 
ing and  laboriously  completing  some  handiwork 
which  he  is  sure  you  will  be  glad  to  retain  as  a 
souvenir  of  his  regard  for  you.  The  tone  of 
feeling  may  be  happy  or  it  m&j  be  resentful — 
the  hilarious  and  the  angry  types  of  acute  mania 
as  distinguished  by  G.  M.  Robertson.  The 
imminence  of  dementia  is  usually  obvious  in 
such  cases. 

Ephemeral  Mania. — Mania  Transitoria. — 
This  variety  is  distinguished  by  its  sudden  onset 
and  offset.  It  must  be  regarded  as  an  epileptic 
equiA'alent.  The  patient  suddenly  suffers  an 
abeyance  of  the  functions  of  normal  personality, 
but  does  not  fall  to  the  ground  or  lose  conscious- 
ness in  the  ordinary  sense.  Instead  of  motor 
convulsions — the  typical  clonic  spasms — the 
explosive  activity  is  manifest  in  sensori-motor 
violence  often  destructive,  such  as  occurs  in 
ordinary  acute  mania.  The  duration  of  the 
attack  is  to  be  measured  in  hours.  Then,  after 
something  like  a  post-convulsive  coma,  or  sleep, 
the  patient  awakes  to  resume  his  normal 
activities. 

Recurrent  Mania. — To  the  above  varieties 
we  may  add  that  of  recurrent  mania — states  of 
subacute  excitement  associated  with  a  delusional 
point  of  view,  which  occur  periodically  both  in 
men  and  in  women,  but  especially  in  women, 
and  generally  related  to  menstrual  functions. 
These  are  usually  chronic  cases,  manifesting 
between  times  a  fairly  sane  consciousness  but 
often  slightly  demented,  yet  subject  at  the 


menstrual  period  to  recurrences  of  acute  excite- 
ment. Such  periodicity,  common  in  nearly  all 
forms  of  insanity,  betokens  a  preponderance  of 
inherited  proclivity.  Nothing  further  is  to  be 
said  about  these  cases  except  as  regards  pro- 
gnosis. Only  when  the  patient  has  survived  at 
least  two  periods  without  a  maniacal  relapse, 
may  we  assume  that  her  com'alescence  is 
assured. 

Alternating  Insanity.  —  All  intelligent 
persons  alternate  to  some  extent  between  phases 
of  happiness  and  of  unhappiness.  These  are 
modes  of  consciousness  which  respectively  regard 
the  environment  as  more  or  less  at  the  disposal 
of  oneself ;  or  oneself  as  more  or  less  at  the 
mercy  of  the  environment.  Cheerfulness  persists 
just  so  long  as  we  stand  up  to  life  ;  apprehension 
darkens  into  sadness  in  the  minds  of  those  who 
go  down  on  their  knees  before  it.  And  these 
two  attitudes  of  mind  severally  distinguish 
melancholia  and  mania.  In  melancholia  the 
mind  is  reduced  to  a  primitive  level  of  fugitive 
consciousness ;  in  mania  to  one  of  foolish 
activities.  But  in  many  cases — and  these  are 
always  interesting — the  insanity  reveals  a 
systematic  and  more  or  less  regularly  periodic 
alternation  between  the  depressed  and  the 
exalted  phase.  Such  cases  usually,  indeed 
nearly  always,  have  a  spell  of  sanity  in  their 
cycle,  and  that  is  a  strange  and  interesting  fact. 
The  patient  recovers  from  melancholia  perhaps 
and  seems  quite  well  for  a  period  ;  then,  with  a 
scarcely  perceptible  stage  of  depression,  passes 
into  mania  for  a  period ;  then  to  melancholia 
again,  and  so  on.  And  nothing  so  impresses 
upon  one's  mind  the  idea  of  the  systems  of  sub- 
consciousness as  one  of  these  cases.  Here  is  a 
man  beneath  the  surface  of  whose  mind  is  an 
organised  system  of  fear,  beset  with  gloomy 
feelings  and  with  a  varied  assortment  of  terrors. 
Each  time  that  he  becomes  reduced  to  this 
fugitive  level,  he  feels  the  same  kind  of  grief, 
entertains  the  same  kind  of  delusions,  and  wears 
the  same  expressions  and  attitudes  as  before 
with  very  little  variation.  But  he  has  also  a 
subconscious  phase  which  has  reference  to  his 
surroundings  from  the  point  of  view  apparently 
that  the  world  and  all  its  delights  are  entirely 
at  his  disposal — a  phase  of  consciousness  that 
revels  in  primitive  and  puerile  activities.  And 
again,  each  time  he  reverts  to  this  maniacal 
phase,  he  behaves  very  much  the  same  as  when 
last  he  was  reduced  to  mania — makes  love  in 
the  same  silly  phrases,  entertains  the  same 
ridiculous  projects,  adorns  himself  similarl}-, 
walks  with  the  same  jaunty  gait.  And  as  we 
note  these  phases  of  consciousness,  their  distinc- 
tive gymnastic,  and  their  coincident  and  charac- 
teristic trophic  reactions,  we  cannot  but  assume 
that,  in  such  a  patient,  subconscious  mechanisms 
are  deeply  organised  to  represent  them.  More- 
over, the  melancholia  of  such  an  one  does  not 
essentially  differ  from  that  of  a  patient  whose 
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disease  never  proceeds  to  mania ;  nor  does  his 
mania  materially  differ  from  that  which  never 
alternates  with  melancholia.  We  are  forced  to 
the  conclusion  then  that,  in  the  minds  of  all 
who  become  insane,  there  was  a  systematised 
melancholic  or  a  systematised  maniacal  character 
m  their  subconsciousness  or  both.  But  we  are 
probably  safe  in  assuming  that  these  subconscious 
arrangements  characterise  the  brain  of  the  human 
species,  and  that  they  would  inevitably  be  re- 
vealed in  any  one  who,  having  lost  his  acquired 
personality  by  disease,  was  reduced  to  a  level  of 
consciousness  of  an  emotional  form.  (The  same 
kind  of  things  might  be  said  of  delusional 
types.) 

Over  and  above  the  impression  which  alternat- 
ing cases  give  iis  of  the  systematic  nature  of 
cerebral  arrangements  on  levels  lower  than  that 
of  sane  personality,  we  must  be  struck  by  their 
periodicity.  To  watch  a  man  through  a  folie 
circulaire  is  to  have  it  suggested  that  the  human 
brain  works  in  cycles,  that  each  cycle  reveals 
several  phases  of  consciousness  in  strong  relief, 
almost  as  dissociated  as  in  the  insanity  of  alter- 
nating personality;  and  that  cyclism  must  be 
briefly  considered  before  we  describe  the  types 
of  the  disease. 

Periodicity.  —  Nearly  all  brains  that  are 
active,  and  all  that  are  constitutionally  dis- 
ordered, manifest  a  more  or  less  regular  cyclism. 
Nor  is  such  periodicity  a  new  or  a  strange 
thing.  It  pervades  the  whole  of  organic  life. 
For  the  primary  factor  in  its  occurrence  we 
must  go  back  to  astronomy.  The  same  rhythm 
by  which  the  stars  in  their  courses  are  set,  and 
which  brings  our  earth's  surface  near  the  sun  at 
definite  intervals,  determines  also  the  orbit  of 
man's  brains — sets  it  to  a  measure  that  rises 
and  falls  with  a  regularity  that  we  scarcely 
notice  except  when  disorder  reveals  it  in  excess. 
These  immense,  unconscious  influences  are  quite 
beyond  our  reckoning,  but  we  may  surmise  that 
our  terrestrial  nervous  systems  would  be 
grievously  upset  if  they  were  suddenly  trans- 
ported into  the  rhythm  which  besets  Mars  or 
Venus,  or  still  more  that  of  Jupiter,  as  surely 
as  many  suffer  agonies  of  discomfort  on  quitting 
the  stillness  of  land  to  embark  on  a  swelling- 
sea.  And  though  the  ship's  mechanical  motion 
has  a  very  short  waA^e-length  compared  with  day 
and  night,  and  these  again  as  compared  with 
summer  and  winter,  yet  are  the  latter  further 
reaching  in  their  effects.  We  must  think  of  the 
diurnal  variations  of  our  atmosphere  as  a  great 
pulse-wave  of  heat  and  of  light  which  determines 
all  the  nutrition  of  our  eai'th's  surface,  and  which 
imposes  a  rhythm  upon  all  organic  activity,  from 
the  production  of  chlorophyll  to  the  weaving  of 
dreams.  All  over  the  world  the  heart  muscle 
and  the  muscles  of  respiration  arc  contracting 
at  a  measure  which,  taken  in  relation  to  the 
weight  of  the  individual,  bears  a  constant  ratio 
to  the  time  of  the  earth's  revolutions ;  and,  over 


and  above  these  regular  ripples  of  activity,  our 
massive  movements  also  occur  in  diurnal  wave- 
lengths. The  next  big  rhythm  is  of  a  monthly 
type,  both  in  men  and  in  women.  The  lunar 
coincidence  is  the  only  factor  which  we  can 
suggest  as  an  explanation  of  that.  At  all  events 
the  fact  is  that,  in  nearly  all  women  and  in  most 
men,  cerebral  changes  occur  in  monthly  periods. 
That  rhythm,  and  the  largest  of  all,  the 
seasonal  cycle,  has  an  indirect  influence  on 
cerebration  reflexly  through  the  sexual  and  the 
reproductive  functions.  Under  the  influence  of 
natural  selection,  organic  changes  in  the  female 
have  become  stereotyped  in  a  rhythm  which 
determines  a  rise  of  sex-consciousness  in  the 
spring,  or,  by  an  elaborate  adjustment  to  the 
period  of  gestation,  makes  the  birth  of  the  off- 
spring likely  to  correspond  with  the  most  suit- 
able climatic  conditions  for  its  early  life.  From 
reproductive  habits  of  a  seasonal  type  the  human 
race  has  of  course  departed.  But  the  constitu- 
tional changes  which  are  so  evident  in  lower 
animals  as  of  a  seasonal  nature,  are  the  inherit- 
ance of  our  species  also,  and  are  organised 
throughout  our  whole  nature.  For  the  teleology 
of  female  changes  applies  also  to  the  male. 
Animal  life,  in  males,  is  largely  a  reaction  to 
female  states,  and  the  organic  energies  of  the 
two  sexes  usually  wax  and  wane  in  harmony. 

From  the  strict  type,  the  human  race  is 
obviously  diverging  as  civilisation  diminishes 
the  direct  influence  of  climate  upon  health.  A 
woman's  concealment  of  menstrual  symptoms 
is  but  a  crude  sample  of  a  general  levelling 
process  which  polite  society  enjoins  upon  men 
and  women.  Even  pregnancy  and  lactation  are 
considered  impolite,  and,  with  the  general  sup- 
pression of  these  and  other  appearances  of 
reproduction,  periodic  reactions  in  the  race  are 
being  obliterated.  Equableness  is  now  indeed 
a  feature  of  cerebral  stability.  But  in  incidental 
insanities  and  in  abnormal  mental  reactions 
periodicity  is  conspicuous.  Clouston  and  others 
regard  these  periodic  exacerbations  as  an  almost 
sure  sign  of  a  neuropathic  diathesis.  In  other 
words,  while  all  constitutions  are  subconsciously 
of  a  rhythmical  organic  habit,  only  weak  brains 
fail  to  rise  above  and  to  conceal  these  alternative 
exaltations  and  depressions. 

Periodic  Mania. — The  recurrent  variety  of 
mania  is  the  first  form  of  periodic  insanity, 
though  melancholia  may  also  manifest  regular 
exacerbations.  As  was  indicated,  Recurrent 
Mania  is  most  obvious  in  women,  because  of  its 
relation  to  menstruation.  But  it  occurs  also  in 
men.  Sometimes  it  appears  that  the  sane 
period  signifies  an  access  of  energy  and  that  the 
mania  occurs  on  the  subsidence  of  vitality. 
More  often  the  facts  of  the  case  suggest  that 
sanity  suffers  a  periodic  interruption  occasioned 
by  an  access  of  vitality  in  low-level  mechanisms. 
I  have  at  present  two  cases  which  certainly 
offer  a  contrast.     One  of  them,  neurasthenic 
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and  ansemic,  suffers  a  periodic  relapse  into 
mania.  The  other,  robust  and  buxom,  seems  a 
chronic  maniac,  interrupted  by  periodic  relapses 
into  ephemeral  sanity. 

Circular  Insanity. — The  classical  variety  of 
cyclical  insanity,  however,  is  one  which  alternates 
between  melancholia,  mania,  and  sanity.  These 
are  cases  of  gross  insanity  specially  interesting 
to  the  general  practitioner  because,  if  the  rhythm 
has  a  grand  wave-length,  the  patient  may  return 
home  for  months  or  even  years,  and  it  then 
becomes  the  practitioner's  duty  to  watch  for 
the  relapse  from  sanity.  And,  while  these  cases 
are,  on  the  whole,  of  a  bad  prognosis,  a  great 
deal  may  be  done  to  postpone  the  relapse. 

Theoretically,  these  cyclical  cases  might  be 
expected  to  manifest  a  periodic  reduction  of 
personality,  with  melancholia  as  a  half-way 
stage  between  sanity  and  mania  both  on  the 
down-grade  and  on  the  vipward  return,  thus  : 
sanity,  melancholia,  mania,  melancholia,  sanity. 
But  the  disease  is  very  irregular  and  the  melan- 
cholia is  often  not  observed,  especially  on  the 
way  from  sanity  to  mania.  Moreover,  the 
periods  of  duration  of  each  phase  rule, 
irregular.  The  rhythm  may  be  set  to  a  measure 
of  anything  from  a  few  hours  to  a  few  years. 
As  types,  however,  we  may  discriminate  three  : 
those  presumably  determined  by  diurnal  varia- 
tions of  vitality ;  those  whose  rhythm  approxi- 
mates to  the  monthly  type ;  and  those  which 
are  some  modification  of  seasonal  periodicity. 
Clouston  in  his  text-book  has  a  classical  descrip- 
tion of  the  last  form.  The  periods  were  as 
follows  : — 

I.  Cycle. — Mania,  6  mos.  ;  melancholia,  3 
mos. ;  sanity,  6  mos.  =  15  mos. 
II.  Cycle. — Mania,  12  mos.  ;  melancholia,  6 
mos. ;  sanity,  6  mos.  =  24  mos. 

III.  Cycle. — Mania,  10  mos. ;  melancholia,  6 

mos. ;  sanity,  8  mos.  =  24  mos. 

IV.  Cycle. — Mania,  13  mos. ;  melancholia,  6 

mos. ;  sanity,  14  mos.  =  33  mos. 
V.  Cycle. — Mania,  24  mos.  ;  melancholia,  12 

mos.;  sanity,  15  mos.  =  51  mos. 
VI.  Cycle. — Mania,  3  years ;  melancholia,  2 
years;  sanity,  1  year  =  72  mos. 

After  that  the  patient  suffered  an  almost  fatal 
neuralgia,  followed  by  some  years  of  sanity. 
In  all  such  cases  it  is  not  so  likely  that  a 
particular  phase  will  have  a  duration  equivalent 
to  a  given  seasonal  or  menstrual  period  as  that 
the  change  from  one  phase  to  another  will  occur 
about  the  zenith  or  about  the  zero  of  vitality. 
From  these  grand  (seasonal)  variations  down  to 
the  menstrual  types,  intermediate  varieties 
abound.  So  also  between  these  and  the  petit 
(diurnal)  forms.  Clouston  quotes  another  case, 
"D.  D."  8et.  49,  "who  for  twenty-six  years  was 
subject  to  regularly  recurring  brain-exaltation 
every  four  weeks,  almost  to  a  day."  In  others, 
the  cyclism  is  of  a  fortnightly  or  weekly  wave- 


length or  thereabouts ;  and,  in  still  others, 
diurnal  or  shorter.  Many  patients  go  to  sleep 
in  melancholia  and  awake  to  mania  or  to  sanity, 
which  again  will  be  only  of  an  ephemeral  dura- 
tion. Others  suffer  a  forenoon  melancholia  and 
an  afternoon  mania.  And  in  all  such  phases 
we  have  to  note  motor,  sensory,  delusional,  and 
volitional  concomitants.  In  some,  stupor  char- 
acterises the  melancholic  phase,  and  in  others, 
delusion  ;  so  also  the  mania  may  be  simple  or 
acute,  delusional,  querulous,  or  hilarious. 

Over  and  above  the  care  of  these  alternating 
cases  in  their  sane  phases,  the  physician  may 
render  great  service  in  detecting  cyclism  in 
neurotic  youths,  and  in  prescribing  a  mode  of 
life  which  will  modify  it. 

It  is  interesting,  as  was  said,  that  most  of 
these  cases  come  back  to  sanity  at  some  arc  on 
their  cycle.  It  is  comparatively  rare  for  a 
patient  to  alternate  periodically  between  melan- 
cholia and  mania.  Also,  why  do  we  not  often 
find  alternating  cases  with  fixed  delusions  char- 
acteristic of  each  phased  In  alternating  per- 
sonality (double  consciousness)  we  have  such  a 
condition,  though  it  is  not  markedly  periodic. 
It  is  considered  later.  (It  will  be  noted  that 
periodic  or  recurrent  mania  and  alternative 
personality  may  be  variously  classed.  In- 
sanities are  not  capable  of  exact  and  exclusive 
classification.) 

Delusional  Insanity. — There  is  no  kind  of 
insanity  about  which  so  much  confusion  prevails 
at  this  moment  and  so  much  difference  of  expert 
opinion  as  about  the  varieties  now  to  be  con- 
sidered. The  practitioner  who  tries  to  keep 
himself  in  touch  with  the  literature  of  insanity 
must  be  in  a  condition  Oi  great  perplexity  con- 
cerning delusion,  unless  he  is  shrewd  enough  to 
appreciate  the  fallacies  which  beset  asylum 
work. 

To  unravel  this  tangled  skein  will  be  the 
w^ork  of  many  years  of  careful  inquiry  and  of 
clinical  and  pathological  comparison.  The 
following  account  of  the  subject  must  therefore 
be  regarded  as  tentative,  and  it  is  right  to  say 
that  many  advanced  students  of  delusion  would 
regard  it  as  quite  misleading.  Some  fallacies, 
however,  are  so  important  that  they  must  be 
pointed  out.  In  the  first  place,  most  authorities 
describe  delusional  insanities  chiefly  from  obser- 
vation of  asylum  cases  of  long  standing.  These, 
it  need  hardly  be  said,  are  of  the  least  practical 
importance,  though  of  profound  interest  from  a 
scientific  point  of  view  ;  and,  compared  with 
delusional  states  of  a  slighter  degree,  such  as 
are  met  with  in  general  practice,  they  are  few 
in  number.  Another  source  of  much  error  is 
that  we  attach  far  too  great  an  importance  to 
the  refinements  of  foreign  observers.  Magnan's 
insanity  (progressive  systematised  delusion)  very 
rarely  occurs  in  this  country  as  a  typical  form. 
Again,  we  must  note  that  very  great  confusion 
has  arisen  from  the  perverted  use  of  two  terms 
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— paranoia  and  degeneracy.  Any  one  who 
cares  to  make  reference  to  recent  English  work, 
to  say  nothing  of  American  and  continental, 
will  wonder  why  we  have  not  entirely  discarded 
the  term  paranoia.  One  could  hardly  conceive 
a  greater  discrepancy  in  scientific  opinion  than 
occurs  for  example  in  the  accoimts  of  paranoia 
given  by  Clouston  (last  edition),  Bevan  Lewis 
(do.),  Campbell  Clark,  and  Macpherson,  in  their 
text-books,  and  by  Conolly  Norman  in  Allbutt's 
System  of  Medicine.  Paranoia,  however,  is  the 
subject  of  a  special  article  by  Macpherson  {q.v.), 
and  it  is  best  that  we  should  restrict  the  term 
in  this  work  to  the  interpretation  which  he 
puts  upon  it.  And  as  to  degeneracy  the  same 
confusion  prevails.  The  degenerate  is,  in  fact, 
as  has  been  said,  very  elusive  except  in  his 
superlative  degrees,  and  we  err  on  the  safe  side 
if  we  withhold  our  diagnosis  of  him  except  in 
that  form,  that  is,  as  a  criminal,  either  in 
intention  *or  in  fact,  a  person  incapable  of 
morality  and  usually  of  a  correspondingly 
degraded  physique. 

Considering  that  the  human  mind  is  ad- 
mittedly and  properly  regarded  as  having  three 
great  aspects,  thought,  feeling,  and  will,  it 
would  be  strange  indeed  if  a  great  many  cases 
of  incidental  insanity  were  not  chiefly  character- 
ised by  disordered  thinking,  without  a  propor- 
tionate volitional  and  emotional  disturbance. 
All  the  same,  the  prime  fact  about  intelligence 
is  its  inevitable  correlation  with  all  other  aspects 
of  mind.  No  one  proposes,  or  could  possibly 
expect,  that  a  patient  should  reveal  simple 
delusion.  Bevan  Lewis  goes  so  far  as  to  say 
that  "monomania  is  evolved  out  of  melancholia 
and  maniacal  perversions — as  a  special  derivative 
of  these  conditions,  and  as  one  of  the  termina- 
tions in  chronic  insanity."  So  far  as  I  know, 
he  is  alone  in  that  opinion.  But,  in  any  case, 
monomania  is  descriptive  of  but  a  few  delusional 
cases.  Before  a  patient  becomes  delusional, 
that  is,  when  his  thinking  mechanisms  fail  in 
their  higher  phases  and  become  active  on  a 
lower  level,  some  mental  pain,  of  however  short 
a  duration,  must  be  presumed,  as  it  always 
must  be  in  states  of  cerebral  exhaustion.  But 
that  does  not  constitute  melancholia.  Nor  do 
delusional  cases  always  conform  to  what  we 
have  agreed  upon  as  the  secondary  character- 
istics of  mania — an  excessive  activity  of  an 
outward  form  on  reduced  levels.  Delusion  is 
not  such  an  excessive  activity.  We  cannot 
repeat  too  often  that  delusional  cases  as  a  rule 
suffer  from  too  little,  and  not  from  too  much 
thinking.  Patients  who  entertain  delusions,  if 
they  thought  enough,  would  realise  that  they 
were  believing  nonsense.  There  are  many  cases 
of  melancholic  delusion,  or  delusional  melan- 
cholia, just  as  there  are  others  of  maniacal 
delusion,  or  delusional  mania,  cases  in  which, 
with  the  essential  signs  of  melancholia  or  of 
mania,  disordered  tliinking  is  conspicuous.  So 


also  with  stupor.  Such  cases  have  been  referred 
to.  But  those  are  not  the  delusional  insanities 
now  to  be  considered.  They  constitute  the 
connecting  links  between  melancholia,  stupor, 
and  mania  on  the  one  side  and  simple  delusion 
on  the  other.  For  all  the  types  of  insanity  that 
we  are  considering  have  alloys  which  closely 
connect  them  one  with  another.  Even  in  one 
case  we  may  observe  insanity  manifest  in  melan- 
cholia, stupor,  mania,  and  quiet  delusion  in 
successive  stages. 

When  a  patient  "loses  his  head,"  that  is, 
when  the  mechanisms  of  normal  personality 
fail,  he  may  be  reduced  to  a  level  of  painful 
self-regard,  which  is  melancholia ;  or  suffer  also 
an  abnormal  resistance  in  the  mechanisms  of 
expression  (projective),  which  is  stupor ;  or 
become  outwardly  active  on  a  lower  level,  which 
is  mania ;  or  he  may  suffer  a  rapid  dissolution 
of  all  his  mental  functions,  which  is  dementia. 
But  another  alternative  remains  of  a  systematic 
kind,  which  may  characterise  his  insanity.  He 
may  be  reduced  to  a  level  of  consciousness  in 
which  his  attention  is  chiefly  and  conspicuously, 
and  to  an  excessive  degree,  occupied  with  beliefs. 
That  is  the  form  of  insanity — a  disorder  of 
opinion  —  with  which  we  have  now  to  deal. 
The  primary  form  of  such  insanities  is  a  con- 
dition of  confusion,  in  which  the  patient  does 
not  know  what  to  believe.  The  secondary  form 
is  delusion,  in  which  he  believes  the  wrong 
thing.  Both  in  confusion  and  in  delusion  the 
mental  content  may  be  one  of  depression,  or, 
with  grandiose  delusion,  it  may  be  one  of  exalta- 
tion, but  in  neither  case  need  there  be  that 
degree  of  depressed  activity  or  of  excessive 
activity  which  characterises  melancholia  and 
stupor  or  mania. 

CoNFUSiONAL  INSANITY. — On  this  subject  the 
unwary  physician  is  apt  to  be  misled  by  the 
contradictory  and  uncritical  accounts  of  con- 
fusion which  prevail.  In  particular,  many 
observers  conclude  that,  because  a  patient's 
statements  are  confusing  or  confounding,  he  is 
therefore  confused.  But  the  reverse  is  usually 
the  case.  A  patient  may  believe  several  irrecon- 
cilable and  even  contradictory  things  and  yet 
be  quite  sure  about  each.  That  is  not  a  con- 
fusional  state.  The  term  Confusional  Insanity 
only  applies  to  patients  who  are  bewildered  and 
in  doubt  and  hesitating.  That  is  a  state  of 
mind  whicli  occurs  as  a  passing  phase  in  nearly 
all  insanities.  But  it  sometimes  persists  for  a 
long  time  as  simple  confusion,  and  may  resolve, 
so  that  the  patient  then  recovers;  or  it  may 
go  on  to  delusion  generally  with  hallucinations. 
The  disease  is  analogous  to  folie  de  doute  or 
swithering  insanity — a  condition  of  bewilder- 
ment and  hesitation  in  conduct. 

Confusional  patients  always  suffer  from  an 
excess  of  suggestion.  They  cannot  entertain 
simple  beliefs,  but  are  beset  by  innuendoes  and 
corollaries.    In  all  such  cases  there  are  cerebral 
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activities  of  a  form  very  near  hallucinations  and 
obsessions  and  illusions.  Illusions  are  misinter- 
preted sensations  ;  hallucinations  are  sensations 
or  perceptions  automatically  occasioned,  that 
is,  without  an  apparent  objective  stimulus ; 
obsession  is  an  idea  which  occurs  again  and 
again,  and  obtrudes  itself  irresistibly  upon  the 
attention ;  delusions  are  mistaken  beliefs, 
whether  referring  to  perceptions  or  to  oneself, 
or  to  things  in  general.  But  in  insane  processes 
there  are  no  hard  and  fast  lines  between  these 
various  morbid  activities,  and  the  merging  of 
one  into  another  is  clearly  apparent  in  con- 
fusional  cases.  Ideational  activity  of  an  un- 
related form — the  occurrence  of  words  and 
meanings  in  the  mind  without  a  proper  content 
— are  due  to  morbid  processes  in  mental  areas 
exactly  comparable  to  hallucinations  such  as 
voices,  bells,  singing,  and  visions,  which  pre- 
sumably arise  near  the  Rolandic  areas  or  below 
them.  A  gentleman  who  had  been  working- 
hard  in  a  hot  climate  told  me  lately  that,  on 
several  occasions  when  resting,  words,  not  in 
any  recognisable  voice,  and  having  no  apparent 
coherence,  crept  upon  his  attention  in  a  string, 
such  as  "Mine — hut — sweet — contract — lie — ," 
like  a  telegram  in  cypher  of  which  he  did  not 
possess  the  code.  The  moment  he  turned  his 
attention  full  on  the  process  the  representation 
ceased.  If  he  had  attributed  these  words  to  some 
voice,  we  would  call  them  hallucinations  of  hear- 
ing ;  if  he  accepted  them  as  significant  and  believed 
nonsense  because  of  them,  he  would  be  suffering 
delusion.  And  in  confusional  insanity,  without 
hearing  actual  words,  meanings,  ideas,  and 
suggestions  occur  to  the  patient's  mind  and 
have  to  be  explained.  In  particular,  confusional 
cases  suffer  from  a  morbid  process  very  analogous 
to  illusion  in  that  they  lay  an  emphasis  on 
certain  phrases  that  they  hear  that  was  never 
intended,  and  ponder  over  them  with  care  and 
perplexity.  Some  confusional  cases  are  insanely 
mystical.  The  patient  begins  to  doubt  self- 
evident  facts,  cannot  accept  the  material  limita- 
tions imposed  upon  our  senses,  and  constantly 
seeks  a  mystical  and  subtle  explanation  of  the 
most  simple  things.  These  metaphysical  dis- 
orders usually  have  a  religious  reference.  Such 
patients  are  often  slow  to  accept  a  dogmatic 
delusion,  they  simply  regard  everything  as  an 
open  question ;  but  such  a  state  of  mind  is 
quite  unfit  for  society,  and  it  is  on  the  way  to 
gross  delusion  if  not  corrected.  A  patient,  for 
example,  who  wonders  whether  some  one  else 
can  occupy  his  mind,  and  who  occasionally 
supposes  that  the  things  he  is  saying  and  doing 
may  not  be  his  own,  is  very  near  to  delusion. 
Many  confused  patients  are  haunted  by  that 
suggestion  of  an  indwelling  spirit.  I  have  volu- 
minous notes  written  by  one  of  Dr.  Clouston's 
patients  of  this  class — essays  upon  such  problems 
as  that  of  the  "  existence  of  the  real  objective 
world,  which  exists,  I  suppose,  objectively  and 


subjectively,  to  God  and  in  God."  His  mind 
was  of  extraordinary  quickness  and  subtlety, 
his  nature  very  gentle  and  generous  and  affec- 
tionate. I  often  think  of  him  as  one  whose 
mental  disease  is  to  be  explained  on  the  hypo- 
thesis suggested  in  a  previous  paragraph — that 
the  organs  of  his  personality  were  a  good  deal 
too  much  in  advance  of  the  standards  of  our 
time.  He  suffered  from  an  alternating  disorder 
of  the  intelligence.  We  called  him  well  when 
we  had  induced  him  not  to  think,  but  to  engage 
his  muscles.  When  he  took  to  thinking  he 
usually  became  painfully  confused  and  be- 
wildered. Sometimes  he  then  went  back  to  a 
muscular  life,  in  which  he  found  relief ;  at 
other  times  he  gave  himself  over  to  some  ex- 
pansive truth  such  as  that  "  God  is  love,"  that 
"all  thought  is  one,"  that  "persons  are  in- 
separate,"  etc.,  and,  revelling  in  the  develop- 
ments of  such  an  idea,  he  suffered  what  was 
really  a  mild  ecstatic  mania  for  a  few  days. 
In  that  phase  he  could  hardly  be  said  to  think. 
Everything  was  clear  to  him  :  he  knew  all  that 
he  cared  to  know ;  he  did  not  require  to  con- 
sider. Most  confusional  cases,  however,  are 
perplexed  by  much  less  subtle  imaginings  and 
occupied  by  much  more  mundane  suggestions. 
Two  cases  under  my  care,  one  a  man,  the  other 
a  woman,  were  very  far  from  occultism.  They 
were  perplexed  usually  about  quite  trivial 
matters — wondered  if  somebody  meant  anything 
personal  when  he  said  that  the  day  was  over- 
cast ;  or  if  that  remark  at  table,  "  Make  yourself 
at  home,"  could  signify  a  good  deal  more  than 
appeared ;  and  so  on.  A  great  many  patients 
from  overstrain  or  shock  go  no  further  than 
simple  bewilderment.  Tbey  complain  that  they 
cannot  understand  things  as  formerly,  that  in 
reading  or  conversation  some  irrelevant  sugges- 
tion crops  up  and  confuses  them,  and  that  their 
memory  is  precarious.  If  such  patients  can  be 
taken  in  time,  compelled  to  rest,  and  not  allowed 
to  think,  recovery  often  follows  quicklj^.  As 
soon  as  the  patient  begins  to  ponder  over  these 
cross -suggestions  he  is  in  risk  of  becoming- 
delusional,  or  if,  without  entertaining  these 
fleeting  ideas,  he  allows  himself  to  mope  over 
the  facts  of  his  case,  he  is  apt  to  become  melan- 
cholic. The  primary  lesion  in  this  as  in  swither- 
ing  insanity  seems  to  be  a  destruction  of  common 
sense.    That  characterises  all  delusional  states. 

Systematic  Delusions  not  Progressive. — 
Patients  who  entertain  absurd  suggestions  for 
any  length  of  time  usually  end  in  gross  delusion. 
Their  mistaken  beliefs  are  systematic  in  the 
sense  that  they  are  elaborate  conceptions, 
supported  by  a  mass  of  supposed  evidence,  and 
they  are  systematically  expressed  in  conversa- 
tion and  in  conduct.  But  in  many  cases,  though 
perhaps  not  in  most — which  is  doubtful — they 
are  not  progressive.  That  is,  ill -health  and 
cerebral  neurasthenia,  characterised  by  doubt 
and  by  delusion,  may  be  recovered  from  as 
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other  insanities  are.  Under  appropriate  treat- 
ment the  delusion  obviously  loses  hold  upon 
the  patient's  mind  ;  prevented  from  expressing 
it,  he  lets  it  wait ;  induced  to  occupy  himself 
with  other  things,  he  loses  interest  in  it ;  for 
some  time,  perhaps,  he  still  thinks  it  may  have 
been  true,  then  finally  he  regards  it  as  folly. 
These  episodic  delusions  are  much  more  im- 
portant than  progi'essive  delusions,  because  of 
their  frequency  and  because  of  their  curability. 
The  topics  of  them  are  innumerable,  and  we  can 
only  glance  at  the  more  common.  Nor  need 
we  pause  to  remark  the  coincident  effect  upon 
the  spirits  which  such  delusions  have — some- 
times depressing,  sometimes  exalting — nor  their 
effect  upon  conduct,  for  these  can  be  inferred 
with  approximate  accuracy. 

Delusions  of  bodily  illness  are  very  common, 
and  the  patient,  though  not  the  subject  of 
melancholia,  entertains  the  kind  of  beliefs  which 
have  been  indicated  as  common  in  the  visceral 
form  of  that  disease. 

Delusions  of  seduction  often  occur  in  women 
at  or  about  the  climacteric,  and  in  girls  at  or 
about  puberty.  Such  cases  may  assume  a 
medico-legal  importance.  Short  of  these,  many 
aggrieved  spinsters  come  to  believe  that  they 
are  the  victims  of  some  one  who  has  wrecked 
their  affections  and  broken  a  promise  of 
marriage.  There  is  generally  some  circum- 
stantial foundation  for  such  delusions.  So  also 
with  delusions  of  pregnancy,  which  are  most  apt 
to  occur  in  unmarried  women  who  have  cause  to 
be  afraid  that  they  are  with  child,  and  in 
married  persons  who  are  afraid  that  they  are 
not.  Of  a  similar  kind  are  the  delusions  with 
which  we  are  familiar  in  hysteria  and  which 
refer  to  a  supposed  loss  of  power.  The  patient 
believes,  perhaps,  that  she  cannot  walk  or  can- 
not hear  properly,  that  memory  is  failing,  that 
she  is  entering  on  her  dotage  or  becoming  in- 
sane. These  mistaken  beliefs  may  occur  inde- 
pendently of  a  hysterical  condition  or  persist 
beyond  it.  All  such  delusions  referring  to  bodily 
states  are  occasioned  in  part  by  peripheral  or 
systematic  stimuli,  but  the  misinterpretation 
of  them  is  determined  by  central  disorders. 

Religious  delusions  are  of  another  class.  The 
patient  believes,  perhaps,  that  he  has  a  special 
mission  conferred  upon  him  by  the  Almighty  by 
immediate  revelation,  or  that  a  universal  crisis 
is  at  hand,  or  that  God  is  personally  displeased 
with  some  one  of  his  paltry  misdemeanours,  and 
threatens  some  disproportionately  dire  revenge. 
Others  may  be  described  as  social  delusions  in 
belief  of  which  the  patient  supposes,  for  example, 
that  he  is  on  the  verge  of  making  a  great 
fortune  or  of  losing  it,  or  that  it  transpires  that 
he  is  after  all  of  noble  birth,  or  that  he  is  an 
outcast,  and  that  society  is  sending  him  to 
Coventry.  Then  there  is  that  strange  condition 
to  which  both  men  and  women  are  liable  who 
believe  or  pretend  to  believe  that  they  have 


been  attacked  by  robbers  or  burglars,  or  fired 
at,  or  poisoned.  All  these  general  delusions  are 
to  be  attributed  to  central  rather  than  to  peri- 
pheral disorders. 

Monomania  {Fixed  and  Progressive  Delusions). 
— Dr.  Macpherson  describes  paranoia  in  a 
special  article  (q.v.)  and  includes  two  clinical 
types.  One  of  these  is  the  systematised  pro- 
gressive delusion  (Magnan),  characterised  by 
absence  of  inherited  or  previous  insanity, 
occurring,  that  is,  in  strong-minded  persons 
with  a  stage  of  inception,  one  of  persecution 
with  hallucinations,  one  of  ambition  or  grandeur, 
and  one  of  dementia.  The  other  is  the  paranoia 
of  the  degenerate — a  form  of  delusional  insanity 
which  may  simulate  Magnan's  type,  but  which 
lacks  its  constancy  of  feature  and  its  tenacity. 

Some  would  have  it  that  no  more  need  be 
said  about  fixed  and  progressive  delusions,  but 
a  host  of  accurate  observers  in  this  country 
recognise  that  the  above  two  classes  still  exclude 
a  great  number  (perhaps  the  majority)  of  fixed 
British  delusions.  The  distinctive  feature  of 
the  above  two  types,  it  will  be  noted,  are,  in 
the  former,  absence  of  recognisable  predisposition 
and  remarkable  constancy  and  tenacity  in  the 
progress  of  the  delusion ;  and  in  the  latter  an 
obvious  diathesis  and  much  variability  in  the 
progress  of  the  delusion.  Exceptions  in  both 
respects  abound.  There  are,  on  the  one  hand, 
many  apparently  strong-minded  persons,  not 
obviously  of  the  insane  diathesis,  who  become 
the  victims  of  a  systematic  and  progressive 
delusion  which  does  not  even  approach  to 
Magnan's  type  in  its  course.  Some  of  these  are 
delusions  of  exaltation  not  preceded  by  a  stage 
of  systematic  persecution.  Others  are  cases  of 
delusions  of  persecution  who  die  of  a  ripe  old 
age,  perhaps  softened  and  not  so  angry,  but  still 
showing  no  signs  of  passing  into  an  exalted 
stage,  or  who  obviously  miss  it  out  and  become 
demented  before  they  die.  And,  on  the  other 
hand,  there  are  still  a  larger  number  of  excep- 
tions— -cases  with  well-marked  predisposition  to 
insanity,  whose  delusions  are  very  systematic 
and  very  tenacious.  These  cases,  as  was  said, 
are  all  unimportant  except  from  a  scientific 
point  of  view.  You  cannot  do  much  in  the 
way  of  treatment  for  the  King  of  all  the 
Continents,  and  the  longer  he  reigns  the  less 
likely  is  he  to  abdicate.  We  shall  therefore 
merely  indicate  the  nature  of  these  insanities, 
and  in  so  doing  shall  use  the  old  and  much- 
abused  term,  monomania. 

Monomania  of  Persecution. — A  systematised 
and  progressi  ve  delusion  of  persecution  of te n  arises 
after  an  attack  of  mania  or  of  melancholia,  or  it 
may  be  occasioned  by  bodily  disease  or  other  cause 
of  malnutrition,  or  it  may  develop  gradually  in  a 
suspicious  mind.  Reverting  to  what  has  been 
hinted  in  considering  Alternating  Insanity  and 
previously,  we  have  to  regard  delusion  of  per- 
secution  as   an   expi'ession    of    the  fugitive 
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consciousness  in  the  sphere  of  ideas,  as  melan- 
cholia expresses  it  emotionally.    The  patient 
gets  to  feel  that  he  is  at  the  mercy  of  his 
environment  and  that  he  is  being  worsted. 
Querulousness   and   grievance -hunting,  as  in 
Magnan's  insanity,  characterise  the  inception  of 
the  disease,  and,  by  degrees,  insane  suspicion 
ripens  into  gross  delusion  and  persists.  From 
an  early  stage  the  disposition  to  believe  evil 
is  supported  by  peripheral  processes,  by  par- 
sesthesias,  or  by  hallucinations.    The  exact  ex- 
pression which  the  patient  finds  for  his  sense 
of  persecution  matters  very  little.    But  we  have 
to  note  two  directions  in  one  of  which  nearly 
every  monomaniac  of  persecution  seeks  his  ex- 
planation.   Some  patients  believe  themselves  to 
be  the  victims  of  a  conspiracy  of  known  people, 
or  of  one  or  two  people.    Others  refer  their 
supposed  evil  flight  to  unknown  and  unknow- 
able   agencies  —  mesmerism,    electricity,  evil 
spirits,  or  drugs.    When  the   patient  insists 
upon  the  bodily  evidences  of  his  persecution  we 
may  be  sure  that  he  has  some  real  trouble  to 
complain  of.    Take  this  letter,  for  instance, 
quoted  by  Clouston — a  good  sample  of  such 
complaints  :  "  Forced  dreaming,  forced  vomiting 
from  the  stomach,  forced  glut  vomiting  from 
the  throat,  cold  shivering  by  the  forced  think- 
ing, sweating  done  in  the  same  way,  pains  in 
the  stomach  any  way  they  think.    I  think  it  is 
time  that  this  way  of  punishment  should  be 
stopped.   .   .   ."     These    "punishments"  are 
obviously  bodily  stimuli.    And  the  quotation, 
in  the  recurrence  of  the  word  "forced,"  illus- 
trates a  not  uncommon  symptom,  the  use  by 
the  patient  of  a  kind  of  slang  (neologism)  which 
he  invents  or  adapts  to  describe  his  sensations. 
I  have  a  patient  now  whom  it  is  impossible  to 
understand  until  you  have  learnt  his  vocabulary. 
He  believes  himself  persecuted  by  what  he  calls 
"  Thugs."    But  they  are  not  Thugs  as  we  know 
them  but  evil  spirits  who  haunt  the  air,  and 
who  can  even  come  at  him  through  the  earth, 
the  trees,  or  walls.    "  Doctor,"  he  writes,  "  I  am 
at  my  last  point.    Such  work  these  people  are 
getting  in  on  me  as  you  can't  possibly  know. 
They  have  taken  the  outer  circle,  and  they  are 
verging  more  and  more,  prising  it  for  all  it's 
worth  and  far  more  than  is  legal."    So  also  in 
cases  cited  by  Campbell  Clark  in  discussing 
Insanity  of  Persecution  —  "  That  I  have  got 
attraction  to  my  frame,  medical  attraction  to 
the  atmosphere ;  that  they  are  taking  me  in 
from  Glasgow,  doing  as  I  am  and  has  done ; 
that  they  have  controlled  me  to  mechanism, 
steam  or  wind,  gauging  of  the  atmosphere  ;  that 
I  have  controlled  my  frame  to  his  caturging  or 
rifle  pits  in  Lenzie "  (from  a  letter  by  a  male 
patient).    A  female  patient  uses  this  same  word 
"  frame."    "  They  took  in  my  frame  in  conceal- 
ment with  their  weapons."      "  They  cannot 
telephone  without  a  female  frame  being  taken 
in."    "  I  didn't  come  to  expound  the  weapons 
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and  Mr.  Tennaut  will  let  out  my  frame." 
These  neologisms  are  of  interest  as  suggesting 
feelings  and  ideas  which  no  known  words  are 
sufficient  to  describe.  And  when  a  patient  has 
these  quaint  parsesthesias,  or  when  hallucina- 
tions occur  in  explicit  support  of  the  delusion, 
recovery  is  not  to  be  expected. 

Monomania  of  Exaltation. — The  incidence 
of  fixed  delusion  of  grandeur  may  be  as  in 
monomania  of  persecution.  There  is  a  striking 
diiTerence  in  the  progress  of  the  disease  which 
has  not  received  sufficient  attention.  When 
patients  conceive  delusions  of  persecution  they 
do  not,  as  a  rule,  change  their  identity.  A  few 
cases  become  Cain  or  Ishmael,  the  Scarlet 
Woman  or  some  other  unfortunate.  But  in  the 
great  majority  it  is  still,  say,  John  Smith  or 
Eliza  Jones  who  is  suffering  persecution.  In 
connection  with  delusions  of  grandeur  on  the 
other  hand,  patients  almost  invariably  assume  a 
changed  identity.  They  may  become  a  royal 
duke  or  Jesus  Christ,  the  Empress  of  India  or 
the  Wife  of  God,  as  if  to  account  for  the  good 
fortune  which  they  are  persuaded  has  befallen 
them.  But  they  almost  never  believe  in  a 
delusional  good  fortune  befalling  John  Smith  or 
Eliza  Jones.  When  a  patient  conceives  a 
delusion  of  good  he  almost  invariably  changes 
his  identity  and  assumes  a  new  title  :  those  who 
conceive  delusions  of  evil,  retain  their  own 
identity,  but  assume  that  other  people  have 
taken  on  a  new  character.  For  a  difference  so 
notable,  the  only  explanation  that  offers  itself  is 
the  very  obvious  one  that  it  is  a  predisposition 
of  all  human  nature  to  throw  the  blame  of  a 
misfortune  upon  one's  neighboursaud  toattribute 
to  oneself  all  that  is  of  good. 

Another  point  requiring  explanation  is  as  to 
the  cause  of  a  sense  of  well-being  in  disease. 
We  can  understand  the  patient  who,  in  failing 
health,  feels  bad  all  over  and  takes  a  gloomy 
view  of  everything.  But  how  does  disease 
occasion  a  sense  of  good  fortune  ?  In  phthisis, 
in  general  paralysis,  in  alcoholism,  a  delusive 
hopefulness  is  often  to  be  noted,  and  a  similar 
anomaly  presents  itself  in  simple  mania  and  in 
delusion  of  grandeur.  In  the  latter  instance 
the  patient  is  on  the  rapid  way  to  dementia  in 
all  probability,  and  yet  he  feels  grand.  The 
explanation  of  all  such  feelings  probably  is  that, 
in  a  brain  so  diseased,  the  physical  conditions  of 
pleasurable  feeling  prevail.  These  are,  as  has 
been  said,  a  series  of  reactions  in  mechanisms 
which  are  not  called  upon  to  discharge  more 
energy  than  they  can  afford.  In  simple  mania, 
in  general  paralysis,  and  in  delusion  of  grandeur, 
the  exhausted  mechanisms  are  at  i-est.  The 
patient  does  not  even  stimulate  them  by  self- 
examination.  And  the  lower,  unimpaired 
centres  are  active — especially  those  concerned 
with  actions  and  those  which  subserve  imagina- 
tion. That  would  imply  that  the  melancholic 
brain,  and  the  brain  which  suffers  delusion  of 
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persecution,  is  less  deeply  disordered  than  the 
brain  of  mania  or  the  brain  which  conceives 
delusions  of  grandeur.  The  latter  have  lost 
nearly  all  self-consciousness  and  are  the  seat  of 
a  low-level  activity.  They  have  dropped  their 
exhausted  personality.  The  clinical  facts  of 
these  grandiose  cases  need  not  be  elaborately 
reviewed.  Filled  with  a  sense  of  good  fortune, 
the  patient  believes  that  he  is  a  person  of  great 
rank  or  of  great  wealth.  As  always,  his  conduct 
does  not  really  square  with  his  delusion.  In 
particular  he  does  not  demand  with  consistent 
dignity  that  other  people  should  acquiesce  in  his 
belief.  His  mind,  so  reduced  as  to  believe  the 
preposterous  about  himself,  is  demented  enough 
to  be  facile  and  easy-going.  Nearly  all  his  ex- 
pression of  his  delusion  is  in  the  sphere  of 
appearances — in  dress  and  in  manner.  Believing 
himself  to  be  heir  to  the  crown,  he  may  assume 
a  pompous  air  and  may  don  a  royal  dress.  But 
he  smiles  if  you  treat  him  as  a  lunatic,  his 
crown  is  probably  of  straw  and  his  royal  robe  a 
tawdry  thing  in  tatters,  he  never  concerns  him- 
self with  the  serious  affairs  of  state.  And  the 
same  superficiality  and  insane  insincerity  charac- 
terise patients  who  believe,  for  example,  that 
they  are  Christ,  Shakespeare,  Croesus,  or 
Sandow.  All  such  cases,  when  the  patient 
assvmies  a  new  character,  the  personification  of 
some  kind  of  grandeur,  and  abides  by  it  for 
years,  are  likely  to  become  demented  or  to  die 
in  their  delusion.  Such  insanities  signify  a 
reduction  to  a  level  of  consciousness  which  is 
the  converse  of  the  fugitive — a  refined  mode  of 
the  predatory  state  of  mind ;  an  ambitiousness 
which  regards  all  that  the  world  holds  of  good 
as  rightfully  its  own. 

Alternative  Personality — {Double  Conscious- 
ness). —  Cases  of  alternating  personality  are 
endlessly  interesting  and  suggestive.  And 
their  special  attraction,  like  that  of  some  other 
mental  disorders,  seems  to  be  because  they 
exhibit  in  exaggerated  form  modes  of  con- 
sciousness with  which  we  are  familiar  in  sane 
life.  We  find  it  useful  to  take  the  simple 
mind  as  our  normal  standard  and  select  its  pre- 
vailing interest,  say  the  domestic,  as  determin- 
ing personality.  But  the  more  active  human 
minds  are  far  too  complex  to  admit  of  such 
description.  Such  persons  especially  as  are 
aware  of  a  conflict  between  what  they  call  their 
better  selves  and  other  phases  of  themselves 
which  they  do  not  understand  and  cannot 
manage,  can  at  least  be  said  to  have  interests 
and  pursuits  which  are  without  their  personality. 
Indeed  we  must  note  a  type  of  persons  whose 
different  phases  seem  hopelessly  discrepant  and 
are  in  fact  not  at  all  bound  by  any  unifying 
process  in  their  consciousness.  Such  people 
can  be  said  to  have  two  or  more  personalities — 
as  difficult  a  metaphysical  conception  as  that  of 
the  Trinity.  And  this  dissociation  of  the 
various  phases  of  a  mental  life,  though  it  has 


not  received  much  attention  from  alienists,  is  a 
very  important  factor  in  insanity,  even  when 
there  is  no  obvious  question  of  morals  involved. 
The  dislocation  which  such  minds  suffer  is 
metaphorically  described  by  Robert  Louis 
Stevenson  in  his  "  Strange  Case  of  Dr.  Jekyll 
and  Mr.  Hyde  "  as  a  profound  bodily  disturb- 
ance. But  even  when  there  is  no  such  con- 
scious antagonism  between  the  two  or  more 
personalities,  there  must  be  a  cerebral  disloca- 
tion, a  dissociation  of  two  or  more  great  kinds  of 
activity,  and  such  brains,  whose  parts  are  not 
subordinate  to  a  central  function,  are  certainly 
precarious.  This  object  is  too  large  for  our 
summary  view  of  insanity ;  but  it  is  too 
important  to  be  passed  over  ;  and  a  glance  at 
some  aspects  of  it  which  seem  important  in 
practice  may  suggest  others  which  cannot  be 
remarked  upon. 

To  appreciate  the  significance  of  alternative 
personalities,  we  must  understand  something 
about  subconsciousness.  In  particular,  we  must 
note  that,  though  the  mind  is  not  conscious  of 
it,  the  brain  may  carry  out  a  synthetic,  a  con- 
structive process.  That  happens  daily.  The 
child,  for  example,  acquires  the  elements  of 
things — the  yellowness,  the  softness,  the  smell, 
the  shape  of  an  orange,  let  us  say — as  separate  ; 
l)ut  his  brain  compounds  them  into  a  whole. 
And  every  one  of  active  mind  knows  how  things 
resolve  themselves  in  sleep.  You  go  to  bed 
with  two  and  two  in  your  head,  so  to  speak, 
and  in  the  morning  they  have  become  four. 
The  same  thing  happens  when  the  mind 
entirely  leaves  a  subject  for  a  while  and  returns 
to  it  again  In  the  interval  the  subject  has 
developed  :  that  is,  subconsciousness  has  been 
busy  with  it  and  the  salient  features  of  the 
thing  stand  out  clearer  than  before.  A  man, 
for  instance,  who  spends  his  days  in  the  city 
and  returns  each  evening  to  music,  finds  that, 
while  his  mind  has  been  busy  in  the  city,  his 
music-brain  has  been  making  progress;  and 
next  day  again  it  appears  that,  while  his  mind 
had  been  wrapt  in  music,  his  city-bi-aiu  had 
solved  some  of  his  business  difficulties.  But 
these  developments  may  not  be  all  pleasant, 
and  they  may  occur  in  relation  to  things  which 
tlie  mind  has  not  attended  to  for  years.  The 
revival  of  long-past  images  in  a  new  and  com- 
pound form  is  common  in  primitive  intelligences. 
B}"  some  such  process  we  must  probably  explain 
the  adoption  by  the  insane  of  an  entirely  un- 
expected personality.  The  young  mind  perhaps 
was  impressed  by  some  Bible  character  or  by 
some  dramatic  personation,  and,  years  after, 
when  normal  personality  subsides,  the  patient 
awakes  to  the  fact  that  lie  is  the  prophet  Daniel, 
or  a  brother  of  Prince  Charlie,  or  Solomon  him- 
self, or  pei'haps  King  Lear.  And  when  that 
happens,  the  patient  does  not  have  to  think 
how  such  an  one  would  feel  and  what  he  would 
say  or  do.    The  brain  has  made  a  character- 
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study  for  him  and  already  knows  the  part. 
Far  more  commonly,  however,  the  character 
to  which  the  reduced  consciousness  attaches  is 
one  familiar,  at  least  in  its  essentials,  to  the 
mind.  It  is  a  vice,  for  example,  of  hosts  of  idle 
minds  to  revel  in  day-dreams  of  an  attractive 
form.  Factory  hands,  we  are  told,  are  much 
addicted  to  the  dissipation  of  resorting  to  a 
fancy-self,  a  glorified  self,  who  perhaps  lives  in 
a  castle,  with  many  horses  and  untold  servants, 
or  who  has  wardrobefuls  of  fine  dresses,  count- 
less admirers,  and  unlimited  opportunity  of 
romantic  adventure ;  and  those  who  have 
studied  the  mental  habits  of  that  class  tell  us 
that  these  people  revert  to  this  fancy-self  when 
they  have  nothing  else  to  think  about,  and,  day 
after  day,  imagine  themselves  in  their  romantic 
character,  enjoying  a  fancy-life  in  ever-varying 
circumstances.  If  these  things  be  true,  we 
have  here  an  explanation  of  the  assumption  by 
the  brain,  when  normal  personality  wanes,  of  a 
grandiose  mode  of  consciousness  and  of  a  name 
which  expresses  it.  For  historical  characters, 
long  since  dead,  are  not  the  most  popular 
in  insanity.  The  most  commonly  assumed 
identities  are  living  celebrities  and  their  re- 
lations, and  nearly  always  aristocratic  celebrities 
whose  names  are  an  emblem  of  rank  and  power. 
Many  persons  who  pass  for  religious  are  victims 
of  a  like  kind  of  vice.  Their  religious  phase 
does  not  bind  their  whole  life  together,  but  is 
dissociated  from  general  activities  and  is  often 
almost  entirely  sensuous.  It  is  a  phase  to 
which  men  and  women  resort  when  they  wish 
"  to  forget  the  world,"  and  then  they  languish 
in  florid  imagination  and  in  unbridled  feeling, 
very  much  as  if  under  the  influence  of  a 
nai-cotic.  Such  dissociations  perhaps  explain 
some  of  the  religiose  forms  of  insanity.  Com- 
pare also  the  love-dreams  of  some  minds,  fed  on 
sentimental  novelettes ;  also  the  adventui-e- 
dreams  of  message-boys  who  gorge  themselves 
on  "penny  dreadfuls." 

Still  more  intelligible  are  those  cases  of 
alternative  consciousness  of  which  the  two 
phases  correspond  to  two  actual  stages  in  the 
life-history  of  the  patient.  Last  year  such  a 
case  came  within  my  knowledge — a  German 
colonel  who  spent  his  latter  days  in  England. 
After  an  apoplexy  he  became  aphasic  and  forget- 
ful, subject,  as  these  paralytic  cases  often  are, 
to  emotional  excesses,  and  continually  semi- 
delirious.  Some  days  he  was  in  a  German 
phase,  speaking  German  nearly  all  the  time,  and 
recalling  German  people  and  incidents.  Other 
days  he  spoke  English  almost  exclusively,  and 
his  reminiscences  referred  chiefly  to  English 
experiences.  In  his  less  pronounced  phases, 
his  disordered  consciousness  embraced  both 
German  and  English  images.  Of  such  varieties, 
L.  Bruce's  ^  case  is  a  good  sample.  His  patient 
a.ppeared  to  alternate  between  a  right-sided  and 
'  Brain,  vol.  Ixix. 


a  left-sided  celebi-ation,  with  states  also  in  which 
both  hemispheres  were  active.  At  all  events 
the  man  was  in  one  phase  an  alert,  mischievous 
maniac,  Avhose  sensibilities  were  keen,  who 
spoke  English,  used  the  right  hand  freely  and 
wrote,  not  very  clearly,  from  left  to  right ;  and 
in  another  phase  he  was  demented  and  dull, 
manifested  unmistakable  impairments  of  sensi- 
bility, spoke  a  kind  of  Welsh  gibberish,  carried 
his  right  hand  usually  in  his  pocket,  but  used 
his  left  freely,  and  wrote  with  his  left  hand  in 
mirror- fashion.  He  also  had  ambidextrous 
phases  whose  mental  state  was  a  mixture  of  the 
English  and  Welsh  modes.  But  the  dissociation 
was  so  complete  that  in  his  pronounced  Welsh 
phase  he  entirely  forgot  the  facts  of  his  English 
phase,  and  vice  versa,  though  his  English  con- 
ciousness  retained  facts  of  its  own  phase. 

But  there  are  still  other  cases  which  cannot 
be  explained  as  the  revival  of  actual  stages  of  a 
life's  history.  Many  cases  have  been  recorded 
of  alternation  between  the  real  personality  and 
that  of  some  one  else.  All  that  we  can  surmise 
about  such  cases  is  that  the  brain  had  received 
vivid  impressions  of  that  other  self,  had  sub- 
consciously compovmded  them,  and  assumed 
the  new  personality  at  times  and  for  a  brief 
period  to  revert  again,  after  a  sleep  perhaps,  to 
the  modes  of  activity  of  the  real  self.  And, 
short  of  the  assumption  of  a  new  identity,  the 
loss  of  the  real  identity  is  very  common  in  dis- 
ordered minds.  Many  patients  complain  that 
they  feel  they  are  not  themselves,  and  when 
they  speak  it  is  some  one  else's  voice  and  not 
even  their  own  opinions  which  we  hear,  or  that 
the  things  they  do  are  not  their  own  actions  but 
those  of  an  interloper. 

All  such  impairments  of  normal  identity  are 
peculiarly  liable  to  occur  in  persons  whose 
activities  are  too  often  dissociated.  Stable 
brains  are  brains  in  which  one  mode  of  con- 
sciousness prevails  and  to  which  all  other 
activities  are  subordinate.  A  brain  which 
entertains  diverse  interests  and  pursuits  not 
correlated  by  any  unifying  idea  or  feeling  is  by 
nature  unstable,  and  an  abrupt  failure  is  apt 
to  occur  when  one  phase  of  the  mind  includes  a 
conscience  which  will  not  condone  the  pursuits 
followed  in  the  other  phase.  Tandem-driving 
is  a  precarious  mode  of  progression  when  the 
tracer  wants  to  be  leader  and  the  leader  dis- 
approves. 

Insane  Defects  of  Inhibition. — Sane  inhibi- 
tion is  obviously  impaired  in  all  acute  insanities. 
Melancholia  or  mania  supervenes  only  when 
normal  personality  fails,  and  that  implies  that 
the  patient's  sane  will  is  lost,  though  he  may 
manifest  determination  or  impulsiveness  in 
disorderly  directions.  In  Stupor,  as  we  have 
seen,  the  expressional  functions  are  profoundly 
disordered,  the  muscular  or  projective  elements 
in  life  suffer  great  impairment,  and  anergia 
prevails.    It  may  be  that  the  will  in  its  more 
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central  phases  remains ;  that  the  patient  is 
trying  to  behave  sanely  though  the  resistance 
in  the  ideo-motor  and  Rolandic  mechanisms 
offers  an  insuperable  barrier  to  the  transmission 
of  his  dictates.  We  cannot  say.  But  there 
are  conditions  in  which  inhibition  is  primarily 
impaired  without  any  great  interference  with 
the  rest  of  the  mind  such  as  we  can  appreciate. 
The  best  cases  in  point  are  those  characterised 
by  Ahoidia,  which  is  a  simple  anergia  not 
usually  so  gross  as  to  demand  asylum  treat- 
ment. The  patient  in  the  first  instance  simply 
fails  to  do  the  things  which  he  has  intended  to 
do.  That  phase  is  common  in  a  great  many 
minor  disorders,  notably  in  those  of  alcoholic 
origin.  But  a  deeper  reduction  of  volition 
occurs  in  true  Aboulia,  when  the  patient  suffers 
a  loss  of  energy  sufficient  even  for  automatic 
acts  and  habits.  And  it  is  at  the  point  of 
change  from  one  kind  of  activity  to  another 
that  the  failure  occurs.  The  affection  is  one 
which  does  not  allow  of  interruption  of  the 
actual  mode  of  consciousness  of  the  moment. 
In  the  morning,  when  the  patient  ought  to  get 
up,  he  just  stays  on  in  bed  ;  at  bedtime  he  does 
not  undress  ;  he  sits  at  table  and  cannot  begin 
to  eat ;  out  for  a  walk  he  cannot  turn  to  come 
home ;  he  will  sit  for  hours  and  not  offer  a 
remark.  And  all  the  time  the  mind  is  not  pro- 
foundly affected.  The  patient  is  aware  of  his 
disability,  and  can,  when  once  he  starts,  con- 
verse freely  about  it.  But  the  risk  is  that,  if 
rigorous  treatment  is  not  adopted  —  enforced 
regularity  of  hours,  enforced  hygiene,  and 
enforced  distraction  from  introspectiveness — the 
patient  will  become  further  disabled.  Aboulia 
may  go  on  to  stupor — a  systematic  progress  of 
the  disease  outwards  and  downwards  towards 
the  muscles.  Or  it  may  take  a  more  central 
course  and  develop  into  Folie  de  doute  or 
Swithering  Insanity.  Then  the  patient  is 
liable  at  any  moment,  however,  inopportune,  to 
stop  and  wonder  whether  he  ought  to  go  on. 
That  is,  his  intelligence  is  becoming  involved, 
and  a  vicious  habit  is  established  in  which  the 
patient  fails  to  do  things,  wonders  why,  wonders 
how  she  can,  wonders  whether  she  should,  and 
still  does  not  do  them.  This  condition  is,  in  a 
sense,  a  confusional  insanity  ;  but  it  is  a  con- 
fusion of  impulses  rather  than  of  ideas.  As  in 
ideational  confusion,  the  conspicuous  feature  is 
an  excess  of  secondary  suggestions.  Its  symbol 
should  be  a  mark  of  interrogation.  The  patient 
can  take  nothing  for  granted,  but  questions  the 
propriety  or  the  advisability  or  the  cause  or  the 
result  of  everything  she  is  about  to  say  or  to  do. 
As  was  said,  the  primary  fact  in  such  cases  is 
tlie  loss  of  common  sense. 

A  distinctive  feature  of  this  insane  indecision 
is  to  be  found  in  the  subjects  to  which  it  refers. 
It  is  not  about  important  alBxirs — not  about 
proposals  of  marriage,  or  a  declaration  of  war, 
the  offer  of  an  appointment,  or  the  investment 


of  a  fortune.  In  swithering  insanity  the  patient 
hesitates  as  to  which  stocking  to  put  on  first, 
which  garter,  what  boots  to  wear,  which  hat, 
whether  to  put  the  left  or  the  right  foot  on  the 
first  of  a  flight  of  steps,  whether  to  step  on  the 
lines  of  a  pavement  or  to  avoid  them,  and  as  to 
a  hundred  other  things  which  likely  do  not 
matter  a  straw.  In  other  words,  the  patient  is 
beset  by  trivial  questions  which  should  have 
remained  entirely  beneath  her  notice.  All  the 
petty  things  of  life  should  occur  subconsciously, 
but  in  swithering  insanity  the  trifles  of  sub- 
consciousness confront  the  patient  at  every 
step.  The  condition  is  not  without  resemblance 
to  Abasia  Astasia.  Let  the  physician  try  for  a 
quarter  of  an  hour  during  a  walk  to  attend 
entirely  to  the  art  of  walking — how  one  leg  is 
to  pass  the  other,  exactly  where  each  foot 
should  fall,  etc. — and  he  will  understand  how 
subversive  of  sanity  it  is  to  fetch  up  from  sub- 
consciousness the  multitude  of  things  that  ought 
to  lie  there. 

Or  again,  in  impairments  of  inhibition,  the 
mode  of  consciousness  may  be  the  obverse  of 
Folie  de  doute,  and  the  patient  manifest  an 
insane  Rhythmism  or  automatism.  Riiythmism 
rarely  occurs  conspicuously  except  as  a  con- 
comitant of  other  and  grave  disorders.  Its 
characteristic  is  that  the  brain  continues  to 
repeat  a  given  movement  indefinitely.  Many 
patients,  for  example,  go  on  repeating  a  single 
word  or  phrase  indefinitely  (verbigeration)  with- 
out content  or  significance  ;  or,  if  you  ask  them 
several  questions,  will  give  the  same  answer  to 
them  all.  Or  Rhythmism  may  manifest  itself 
in  what  in  the  sane  would  be  called  habit- 
spasms,  which  have  so  interesting  a  relation 
with  chorea.  Stereotyped  recurrent  grimaces 
may  occur,  or  the  patient  may  go  through  a 
gesture  again  and  again.  More  commonly, 
insane  poses  and  attitudes  and  gaits  insist 
upon  constant  reiteration,  of  which  the  most 
common,  and  a  very  unpleasant  one,  is  a  sway- 
ing motion  of  the  trunk  and  head  backwards 
and  forwards.  Kahlbaum  described  as  an 
entity  a  series  of  symptoms  to  which  he  gave 
the  name  Katatonia,  in  which  rhythmism  and 
cataleptoid  signs  were  prominent,  but  the  con- 
dition is  not  now  regarded  as  a  specific  or 
systematic  aff'ection.  (Rhythmism,  the  re- 
petitive mode  of  activity,  characterises  many 
of  the  insane.  Insanity  tends  to  habit.  Note 
also  the  relationship  of  resistiveness — a  revul- 
sion against  interference  with  the  attitude  or 
occupation  of  the  moment,  and  of  aboulia — an 
inability  to  stop  doing  one  thing  and  to  pro- 
ceed to  the  next.  Rhythmism  also  characterises 
obsessions.) 

Insane  Impulsiveness. — The  affections  pre- 
viously described  are  essentially  significant  of  a 
reduction  of  inhibition — a  negative  lesion.  In 
others,  however,  though  inhibition  is  often 
impaired,  we  have  to  suppose  some  positive 
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activities  of  an  excessive  kind,  some  hyper- 
sensibility  to  specified  forms  of  stimulation. 
Such  excesses  of  reaction  are  common  in  chronic 
insanities,  and  it  is  interesting  to  note  that 
these  are  often  reversions  to  childish  proclivities 
— ^impulses  to  break  glass,  to  throw  down  walls, 
to  scratch  smooth  surfaces,  to  tear,  and  break 
and  spoil  things.  Many  of  the  insane  cannot 
see  anything  worth  destroying  without  an  im- 
pulsion to  destroy  it.  Biologically  considered, 
such  destructiveness  is  difficult  to  explain 
except  as  a  form  of  mischievous  playfulness 
which  becomes  manifest  when  disease  has 
obliterated  the  acquired  respect  for  property. 
Less  harmful  and  more  amusing  is  the  tempta- 
tion to  touch  and  handle  everything  that 
catches  the  eye,  to  which  some  of  the  insane 
are  prone.  Either  in  sensory  mania  or  in 
chronic  insanity  the  patient  may  reach  out  to 
touch  everything  he  passes  that  is  bright  or  of 
an  attractive  form.  It  is  impossible  to  keep 
up  a  flower  garden  to  which  the  insane  are 
admitted. 

A  far  more  important  class  of  impulses,  how- 
ever, is  that  which  includes  insane  proclivities 
to  crimes  and  to  vices.  There  cannot  be  any 
doubt  that  immorality  is  often  determined  by  a 
morbid  sensibility  to  vicious  indulgences — a 
constitutional  excess  of  temptation, — though  we 
need  not,  on  that  accoimt,  condone  all  such 
failings  or  expect  that  they  will  be  "  cured  "  by 
measures  which  are  milder  and  which  provide 
less  of  a  deterrent  against  vice  and  less  of  an 
incentive  to  virtue  than  such  measures  as  we 
adopt  with  sane  offenders.  For  the  luider- 
standing  of  these  insane  temptations  the 
physician  may  contrast  them  with  the  phobias, 
some  of  which  we  have  considered.  In  the 
case  of  these,  the  patient  suffers  an  abnormal 
a,bhorrence  or  dread  of  certain  things,  while  in 
impulsiveness  the  balance  of  feeling  is  all  the 
other  way.  The  subjects  of  phobias  are  not 
obviously  the  subjects  of  insane  impulses,  but 
we  might  compile  a  considerable  list  to  empha- 
sise the  antithesis.  Thus — pyrophobia  (fear  of 
fire)  and  pyromania  (the  impulse  to  set  afire) ; 
gynephobia  and  anthrophobia  or  nymphophobia 
(sexual  fear)  and  nymphomania ;  dipsophobia 
(fanatic  abstinence,  cf.  hydrophobia)  and  dipso- 
mania ;  kleptophobia  and  kleptomania ;  agora- 
phobia and  agoramania  (the  impulse  to  take  to 
the  open  fields)  ;  claustrophobia  and  claustro- 
mania  (the  impulse  to  take  to  human  burrows) ; 
aero-  or  batophobia  (the  fear  of  high  places)  and 
aero-  or  batomania  (impulse  to  precipitation). 

Violent  impulses  often  beset  the  degenerate, 
and,  as  was  said,  we  cannot  call  a  man  degenerate 
who  is  of  sound  moral  nature.  Degenerates  are 
often  moral  imbeciles.  That  is  to  say,  they  fail 
to  appreciate  goodness,  to  understand  the  value 
of  it,  even  to  recognise  it  when  it  is  exhibited 
to  them,  and  still  more  are  incapable  of  being 
good.    Over  and  above  that  general  immorality 


they  often  experience  a  violent  impulse  to 
commit  ordinary  crimes,  and  sometimes  are 
impelled  to  commit  horrors  over  which  they 
gloat.  It  then  becomes  a  medico-legal  point  to 
determine  whether  the  impulse,  with  or  without 
other  symptoms,  constituted  an  insanity.  Short 
of  such  cases  as  come  into  the  police  court, 
however,  the  physician  often  has  to  determine 
the  sanity  or  insanity  of  a  private  patient  who 
has  been  guilty  of  some  misdemeanour.  He 
can  only  do  so  by  a  systematic  investigation  of 
the  patient's  mental  functions,  including  the 
moral  sense,  by  an  inquiry  into  the  heredity  of 
the  case,  and  by  noting  such  physical  facts  as 
might  betoken  or  occasion  a  debased  or  unstable 
character.  Further,  the  circumstances  of  the 
case  must  be  carefully  weighed ;  for  we  must 
remember  that  in  many  cases  the  patient  has 
been  subjected  to  what  might  be  a  great 
temptation  even  to  a  sane  mind. 

Impulses  of  nearly  every  kind  are  common  in 
the  insane.  We  may  here  advert  to  the  danger 
of  mutilations  which  mostly  occur  in  melan- 
cholia, in  paranoia,  and  in  general  paralysis. 
Sometimes  a  patient  feels  impelled  to  mutilate 
a  neighbour,  sometimes  himself.  Three  cases 
occur  to  me,  all  of  them  patients  who  were 
living  at  home.  One  of  them,  who  subsequently 
developed  a  climacteric  melancholia,  was  beset 
by  the  impulse  to  amputate  the  penis  of  her 
paralytic  husband,  but  refrained,  and  was  sent 
to  an  asylum.  The  second,  a  puerperal  case, 
had  to  leave  home  because  of  the  dread  of 
mutilating  her  child ;  and  that  is  a  common 
kind  of  danger  in  all  puerperal  insanity.  The 
third,  a  lactational  melancholic,  tried  to  cut  off' 
her  child's  hands  with  a  table-knife. 

Many  patients  pull  their  hair  out,  or  try  to 
gouge  out  their  eyes,  or  lacerate  their  flesh,  or 
amputate  a  finger.  Attempts  at  castration  or 
at  amputation  of  the  penis  are  very  common  in 
men  who  entertain  sexual  delusions  or  who  are 
greatly  tormented  by  sexual  impulses,  and  often 
signify  masturbation.  These  self- mutilations 
are  very  unintelligible  from  the  point  of  view  of 
evolution.  We  have  to  remembei-,  however, 
that  very  few  people  are  content  to  leave  their 
bodies  as  nature  made  them,  and  that  barbaric 
people  resorted  to  many  devices  to  alter  their 
shapes ;  also  that  mutilations,  especially  of  sex- 
organs,  were  associated  with  many  unenlightened 
religions. 

In  the  insane,  impulses  are  very  often  the 
result  of  obsession — an  insane  mental  process 
which  is  closely  related  to  delusions  and  hal- 
lucinations, but  which  is  best  regarded  in 
association  with  impulse.  An  obsession  is  a 
persistent  and  recurring  idea  which  forces  itself 
on  the  mind  and  will  not  be  denied.  Obsessions 
cannot  always  be  distinguished  from  hallucina- 
tions. The  latter  are  automatic  activities  in 
some  part  of  the  sensory  tracts  which  spring 
an  unreal  perception  on  mind.    Obsessions  are 
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also  automatic  activities.  They  do  not  require 
any  external  stimuhis,  though,  as  is  the  case 
with  hallucinations,  they  may  be  determined  by 
circumstances.  A  sense  of  silence,  of  loneliness, 
far-olF,  faint  sounds,  or  sights  or  smells  may 
occasion  them.  Both  hallucinations  and  obses- 
sions occur  most  seldom  when  the  mind  is  most 
stimulated  by  normal  sensorial  activities.  Their 
prime  character,  then,  is  that  they  are  in 
some  degree  fulminating  or  impulsive.  They 
are  sensory  or  ideational  activities  which  corre- 
spond more  or  less  to  epileptiform  motor 
symptoms.  In  mania,  all  manner  of  suggestions 
are  sprung  upon  the  mind.  In  obsession  it  is 
the  same  idea,  again  and  again  and  again. 
There  is  another  parallelism,  then,  between  an 
obsession  (sensori-ideational)  and  say  verbigera- 
tion (word  repetition,  motor).  Both  are  rhythmic 
or  repetitive.  Hallucinations  of  hearing  are 
not  obsessions,  but  a  hallucination,  such  as  that 
of  the  words  "You  are  a  fool,"  might  become  an 
obsession.  We  limit  the  term  to  ideas.  Any 
recurrent  hallucination  which  conveys  an  idea 
may  become  an  obsession.  But  not  always, 
for,  if  the  patient  hardly  attended  to  the  words, 
there  would  be  no  obsession.  That  is  the  last 
quality  of  obsession — that  it  invades  the  person- 
ality. The  patient  accepts  the  idea  as  his, 
recognises  it  as  part  of  his  mind.  Obsessions, 
then,  are  ideas  which  are  occasioned  by  automatic 
cerebral  activities,  which  are  repeated  with  great 
frequency,  and  which  invade  the  personality. 
And  there  is  no  end  to  the  variety  of  them. 
Many  of  them  are  so  silly  and  so  irrelevant  that 
we  cannot  understand  their  obtaining  a  foothold 
in  the  mind.  Others  come  very  near  home,  so 
to  speak,  have  an  intimate  personal  reference. 
But  they  defy  any  attempt  at  classification,  for, 
as  Macpherson  has  it,  "  there  are  as  many  forms 
of  obsession  as  there  are  of  thought."  For  the 
practical  physician,  however,  it  is  useful  to  note 
(1)  those  which  are,  in  a  technical  sense,  indiffer- 
ent, and  which  only  bother  the  patient  by  their 
persistence  ;  (2)  those  which  excite  well-marked 
emotion,  and  in  these  the  emotion  is  usually 
grief  or  fear  (cf.  the  phobias) ;  and  (3)  those 
which  suggest  some  specific  line  of  conduct  and 
tend  to  become  impulses.  Of  the  last,  the 
obsession  which  besets  the  true  dipsomaniac  and 
the  transition  into  the  cori'esponding  impulse  is 
specially  considered  elsewhere  {see  "Dipsomania") 
and  may  be  taken  as  exemplifying  the  class. 

Insane  impulses,  whether  preceded  by  obses- 
sion or  not,  are  too  manifold  to  be  considered  in 
detail.  An  impulse,  in  the  technical  sense,  has 
these  charactei'istics  : — That  it  does  not  require 
objective  stimuli  though  it  may  have  an  appro- 
priate occasion ;  that  is  the  persistent  (rhythmic) ; 
that  the  patient  is  impotent  to  resist  it ;  that 
satiety  follows  upon  the  indulgence  of  it.  The 
most  important  perhaps  are  homicidal  or  suicidal. 
Patients  who  run  amuck  are  often  the  victims 
of  impulse  —  feel  an  irresistible  craving  to  kill 


people.  Sometimes  suicide  is  an  almost  un- 
related impidse,  occui-ring  in  patients  who  are 
not  melancholic  and  not  delusional.  Dipsomania, 
kleptomania,  nymphomania,  pyromania,  are  other 
important  forms  of  impulse.  As  every  one  knows, 
these  impulses  may  occur  without  any  other 
obvious  disorder  of  the  mind.  But  anything 
that  can  enter  into  the  mind  of  man  as  a  thing 
to  say  or  to  do  may  become  an  impulse  in  the 
strict  sense.  A  patient  may  be  beset  by  the 
impulse  to  count,  to  turn  the  hands  of  clocks, 
to  imscrew  all  screws,  to  look  for  pins,  to  put 
things  in  the  fire,  to  pour  out  water,  etc.  etc. 
etc. 

The  diseases  of  the  will  which  appeal  most  to 
the  public  are,  of  course,  those  which  result  in  vice 
or  in  crime.  Drunkenness  is  treated  of  in  the 
article  "  Alcoholism,"  and  dipsomania  is  specially 
described.  That  separateness  of  treatment  illus- 
trates two  aspects  of  all  insane  vice.  There  is 
the  insane  impulse,  as  in  dipsomania,  due  to 
defective  organisation  and  the  development  of 
an  excessive  susceptibility ;  and  there  is  educa- 
tion or  habit,  as  in  drunkenness,  which  fosters 
the  original  sin.  In  sexual  perversion  and  in 
sexual  excess  both  these  factors  play  a  part.  In 
sodomy,  in  masturbation,  and  in  other  such 
vices,  we  have  often  to  note  a  defective  organisa- 
tion of  a  negative  form,  comparable  to  aphobia. 
Femininism  in  men,  masculinism  in  women, 
denote  a  constitutional  aversion  to  normal  love, 
as  well  as  a  perverted  desire  for  the  abnormal. 
Much  more  important,  on  the  whole,  for  it  is 
now  very  common,  especially  in  women,  is  a 
simple  absence  of  sexual  enjoyment.  It  is  a 
serious  question  whether  modern  culture  implies 
a  failure  of  instincts  and  capacities  essential  to 
the  race.  Still  more  does  the  importance  of  the 
subject  appear  when  we  realise  how  often  a 
sexual  distaste  spoils  the  happy  fellowship  of 
man  and  wife,  and  eventually  precludes  the 
possibility  of  a  successful  home.  The  fact  of 
such  a  difficulty  is  revealed  so  often  in  the 
consulting-room  that  one  is  compelled  to  regard 
it  as  a  large  factor  in  the  troubles  of  present- 
day  society.  The  defects  of  a  too  prudish  up- 
bringing are  in  some  measure  to  blame  for  the 
vice.  Both  sexual  perverts  and  married  inverts 
would  to  some  extent  be  prevented  if  youths 
grew  up  in  the  belief  that  sexual  desires  and 
feelings  were  not  at  all  improper,  much  less 
wicked,  but  both  necessary  and  wholesome.  In 
proper  form  and  in  appropriate  circumstances 
sexual  activities  are  as  essential  as  are  eating 
and  drinking — which  is  a  commonplace  that 
is  implicitly  denied  in  our  present-day  upbring- 
ing. Excepting  in  those  who  will  not,  or  should 
not,  marry,  it  has  become  a  duty  to  develop 
connubial,  maternal,  and  paternal  capacity.  For 
the  rest  society  suffers  perhaps  for  a  too  lenient 
view  of  sexual  offences.  There  are  very  few 
cases  in  which  punishment  of  them  would  not 
be  beneficial.    But  a  wise  view  of  sexual  offences 
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is  not  to  be  insisted  on  until  wise  views  \ipon 
inoffensive  sexual  functions  have  been  learned. 

Sometimes  a  task  scarcely  less  delicate  falls 
to  the  physician  who  is  asked  to  determine 
the  nature  of  a  supposed  case  of  kleptomania. 
He  will  in  any  case  have  to  choose  between 
describing  the  patient  as  dishonest  or  as  insane. 
The  culprit  might  usually  be  left  to  say ;  for 
most  cases  are  both.  Most  kleptomaniacs  are 
women,  perhaps  for  want  of  business  education. 
The  abeyance  of  sufficient  motive,  some  weak- 
mindedness,  and  an  approach  to  the  insane 
diathesis,  are  corroborative.  In  pure  klepto- 
mania there  is  well-marked  impulse,  but  a  large 
number  of  spurious  cases  are  rather  the  subjects 
of  doubtful  habit — of  thought,  if  not  of  deed — 
and  have  encouraged  the  wrong  idea.  In  this 
connection  it  is  interesting  to  note  the  relation 
of  hoarding  to  pilfering.  Misers  and  other  "  col- 
lectors "  are  prone  to  pilfering.  I  was  consulted 
recently  about  a  young  woman  who,  in  less 
excusable  circumstances  than  most,  took  money 
belonging  to  others  and  hoarded  it.  When  a 
girl  she  was  unusually  fond  of  money  and  fre- 
quently appropriated  coins  and  hid  them  in 
strange  places,  mostly  in  books.  Treatment  is 
difficult.  All  cases  require  moral  discipline,  as 
well  as  physical  bracing.  Punishment  of  ordinary 
kinds  will  do  harm  in  genuine  cases  when  there 
is  some  degree  of  tumultuous  impulse  perhaps 
amounting  to  an  epileptic  equivalent.  But 
patients  who  encourage  wrong  impulse  may  be 
deterred  by  suitable  corrections.  Pilfering  from 
comrades  is  severely  punished  in  the  army  and 
is  comparatively  rare. 

Systematisbd  Insane  Purpose. — We  need 
only  glance  at  this  form  of  mental  disorder.  It 
is  not  a  recognised  form  of  insanity,  and  the 
practitioner  will  seldom  have  to  treat  a  private 
case.  But  it  will  be  well  if  he  recognises  it  as 
an  insanity,  and  forms  an  opinion  as  to  how  to 
deal  with  it.  For  the  patients  involved  will 
sooner  or  later  become  the  subjects  of  legisla- 
tion or  of  provision  by  our  courts. 

A  systematised  insane  purpose  is  a  deliberate 
intention  to  achieve  some  definite  end  by  insane 
means.  It  differs  from  impulse  in  that  it  is 
a  deliberate  and  abiding  purpose,  not  a  passing- 
crave  ;  and  it  is  usually  the  expression  of  a 
conviction  which  may  or  may  not  be  a  delusion. 
A  paranoiac,  for  example — and  degenerates  and 
paranoiacs  are  most  subject  to  this  form  of 
madness — may  be  convinced  that  some  one  is 
his  arch-enemy,  and  may  consequently  plot 
murder  and  deliberately  set  about  to  achieve  it. 
Many  paranoiacs  conceive  projects  which  are 
much  more  insane  than  the  delusions  of  which 
they  are  the  outcome.  Vindictiveness,  or  at 
least  the  supposed  redress  of  wrongs,  is  the 
motive  in  nearly  all  such  cases.  Very  often 
there  is  a  real  and  serious  grievance.  The 
insanity  lies  in  the  method  adopted  to  achieve 
the  desired  result.    And  we  must  judge  of  such 


an  insanity  by  taking  into  account  the  tradition 
and  customs  of  the  time.  Sanity  is  the  capacity 
of  the  individual  to  appreciate,  and  to  regulate 
his  conduct  according  to,  the  accepted  standards 
of  his  day.  An  old-world  Corsican,  for  example, 
whose  family  had  suffered  great  injury  or  insult, 
who  undertook  a  vendetta  and  slew  the  offender's 
grandson,  would  not,  in  his  day,  have  been 
necessarily  insane.  But  such  an  one  who  to- 
morrow revenged  a  real  or  supposed  injury  by 
stabbing  his  victim  in  the  streets  of  London, 
must  needs  either  be  hanged  as  a  murderer  or 
detained  as  a  dangerous  lunatic.  The  motives 
of  such  insane  revenge  are  usually  either  per- 
sonal, or  religious,  or  political.  Insane  purposes 
are  often  entertained  by  weak-minded  persons 
who  have  a  personal  grievance.  Others  conceive 
that  God  or  Allah,  or  some  other  deity,  desires 
the  death  of  certain  people,  and  set  about  to 
accomplish  it.  But  political  crimes  are  those 
with  which  we  are  most  familiar.  The  revolt 
of  the  Boxers  in  China  and  their  intention  to 
massacre  Europeans  would  be  an  insanity  in 
point,  did  they  not  represent  just  about  the 
level  of  Chinese  thinking  and  of  Chinese  morals. 
Nihilism  is  of  this  nature.  And  perhaps  the 
best  examples  are  to  be  found  in  anarchists, 
members  of  a  civilised  and  law-abiding  com- 
munity, who  set  out  to  put  wrong  things  right 
by  insane  and  often  violent  means.  From  the 
point  of  view  of  mental  science,  political  crimes 
are  in  no  way  justified  by  the  fact  that  the 
patient  entertains  lofty  sentiments  about  the 
rights  of  man  any  more  than  we  would  overlook 
the  insanity  of  a  patient  who  slept  with  his  wife 
and  family  in  the  open  fields  because  he  enter- 
tained some  enlightened  views  about  tubercle. 
Much  has  been  made  of  the  love  of  notoriety  as 
an  important  factor  in  political  crimes.  Its 
importance  is  probably  exaggerated.  The  essen- 
tial facts  in  such  cases  are  that  the  intelligence 
is  weak,  so  that  the  patient  cannot  think  straight 
or  see  the  various  sides  of  his  question ;  that  he 
is  possessed  by  disordered  feelings  of  resentment 
which  leave  no  room  for  justice  and  mercy 
towards  innocent  individuals ;  and  especially 
that  he  has  suffered  an  arrest  of  development 
which  is  obvious  in  his  disability  to  believe  in, 
and  have  patience  with,  constitutional  methods 
of  redress.  In  any  case,  the  only  possible  treat- 
ment of  such  social  insanities  is  by  stern  pre- 
ventive measures.  If  anarchists  and  such-like 
criminals  were  quietly  consigned  to  a  criminal 
lunatic  asylum  their  craving  for  notoriety  would 
soon  dwindle ;  and  if  this  form  of  insanity  were 
generally  recognised,  if  it  were  understood  that 
any  one  who  advocated  insane  methods  was 
ipso  facto  a  lunatic,  and  a  fit  subject  for  asyhmi 
treatment,  the  mad  crimes  with  which  the 
world  is  so  often  horrified  would  materially 
diminish. 

Dementia. — All  uncured  insanities  which  are 
not  terminated  by  early  death  result  in  some 
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degree  of  dementia.  After  a  few  years,  the  longer 
an  insanity  lasts  the  more  purposeless  and 
silly  the  mind  becomes.  Primary  dementia  has 
been  referred  to,  and,  in  some  cases,  a  consecu- 
tive dementia,  greatly  resembling  it  in  onset 
and  course,  follows  soon  upon  an  acute  melan- 
cholia, stupor,  or  mania.  Indeed,  as  was  said, 
the  acute  insanity  often  seems  to  be  a  mere 
incident  in  the  mental  dissolution  which  is 
imminent.  For  that  is  what  dementia  is — a 
reduction  of  mental  faculties ;  and  it  must  be 
distinguished  from  states  of  imbecility  in  which 
the  mental  functions  have  never  properly  de- 
veloped. A  thorough  dementia  is  a  premature 
and  rapid  dotage.  The  various  functions  gradu- 
ally dwindle,  and  the  patient  apparently  does 
not  think,  is  incapable  of  emotion,  has  no  pur- 
poses, but  is  merely  a  creature  of  habits.  Then 
his  motor  functions  suffer ;  no  thorough  dement 
is  capable  of  any  work  which  requires  skill :  the 
sensibilities  become  blunt ;  the  trophic  functions 
are  impaired,  and  the  organic  reflexes ;  and  the 
patient  slowly  dies. 

A  great  many  dementias,  however,  are  not 
thorough,  but  partial.  The  distinction  is  so 
obvious  that  one  is  inclined  to  think  that  every 
case  of  rapid  and  thorough  dementia  is  an  idio- 
pathic dissolution,  a  premature  senility,  ushered 
in  perhaps  by  an  acute  insanity.  But  the 
great  majority  of  dements  are  only  partially 
demented.  The  disease  is  limited,  and  it  is 
not  progressive.  It  is  impossible  to  classify 
these  secondary  degenerations,  for  any  one 
mental  function  may  manifest  the  chief  failure 
or  a  disproportionate  survival,  and  in  every 
case  there  is  some  general  reduction,  as  well 
as  an  extreme  degree  of  particular  reduction. 
But  these  partial  dements  are  interesting  be- 
cause they,  more  than  most  of  the  actually 
insane  states,  illustrate  a  reversion  to  primi- 
tive modes  of  consciousness.  Every  asylum, 
for  example,  can  produce  cases  of  insane  con- 
structiveness — patients  who  spend  their  days  in 
harmless  but  quite  puerile  activity.  Others  are 
insanely  predatory,  or  shamelessly  acquisitive, 
and  annex  useful  and  useless  things  as  indis- 
criminately as  a  magpie.  Others  spend  hours 
daily  in  barbaric  forms  of  self- adornment,  or 
revel  in  vain  exhibitions  of  themselves  with 
ludicrous  affectation.  The  sexual  and  the 
domestic  instincts  possess  many  partial  dements, 
and  these  patients  delight  in  promiscuous  and 
often  harmless  flirtation,  or  in  the  furnishing 
of  their  rooms  with  ridiculous  and  lavish  orna- 
ments. In  short,  a  partial  dement  may  manifest 
any  form  of  absurd  and  futile  activity.  For  a 
general  dementia  is  always  notable  in  these 
cases — a  decay  of  sane  personality  and  a  dis- 
ability for  serious  and  profitable  occupation. 

To  the  last,  then,  insanity  is  a  systematic 
disorder.  Subconsciousness  is  arranged  and 
orderly,  true  to  itself,  though  perhaps  not 
suitable  to  a  polite  environment.     In  aciite 


insanities,  when  sane  personality  is  for  the  time 
being  in  abeyance,  and  in  slow  or  partial  de- 
mentia when  it  is  for  ever  lost,  the  instinctive 
feelings  and  ideas  and  impulses  of  which  siib- 
consciousness  consists,  and  which  are  a  survival 
of  ancestral  or  of  personal  experience,  take  its 
place  and  determine  insane  character.  Yet  is 
that  character  always  intelligible  and  systematic 
— as  orderly  as  the  consciousness  of  a  child,  of 
a  savage,  or  of  a  lower  animal,  and  as  certainly 
represented  in  nervous  organisation. 

VI.  Index  of  Etiological  Vakietibs  of 
Insanity 

Dr.  Urquhart  ^  has  purposely  omitted  an 
account  of  the  forms  which  insanity  often  takes 
appropriate  to  the  particular  causes  which  he 
describes.     Several  of  the  etiological  varieties 

I  are  described  in  special  articles.  But  it  may  be 
useful  to  suggest  others.  Although  these  are 
not  all  so  constant  as  to  be  recognised  as  typical 
insanities,  the  practitioner  may  find  it  useful  to 

j  know  what  forms  mental  disorders  usually  take, 

I  given  certain  etiological  conditions. 

(1)  Idiopathic. — Imbecility  (see  "Mental  De- 
ficiency ") ;  Degeneracy  ;  Primary  Dementia  (see 
above) ;  Paranoia  {q.v.). 

(2)  Occasioned  at  critical  periods  of  life. — 
1  Adolescence  {q-v.);  Pregnancy  {q.v.) ;  the  Climac- 
teric {q.v.)  ;  Senility  {q.v.). 

Insanity  of  Maturity.  —  Occurs  when  the 
patient  incurs  heavy  responsibilities.  Anxious 
melancholia,  often  proceeding  to  acute  mania. 

(3)  Permaded  Insanity. — (a)  Folie  a  Deux 
—A  deluded  patient  persuades  another  to  be- 
lieve him  ;  separation  usually  cures  the  second. 
{b)  Folie  a  Plusieurs — Several  persons  may  fol- 
low an  insane  lead.  Babcock  {Arner.  Journ.  of 
Insan.  April  1895)  quotes  a  good  case  where  a 
household  and  several  neighbours  acquiesced  in 
a  systematised  delusion  of  persecution.  (c) 
Epidemic  Insanity  —  Excitement,  superstition, 
odd  behaviour,  frequently  signs  like  saltatorial 
spasms. 

(4)  ToxcTDmic  and  Dyscrasic  Disorders  : — 

{a)  Stimulants,  narcotics,  and  grain  poisons. 
Alcoholism  {q.v.) ;  Ck/oralism,  Cocainism,  Mor- 
phinism {see  "  Morphinomania  ") ;  Ergotism. — 
I  Gastro-intestinal  and  vascular  disorders,  varied 
I  mental  symptoms  often  like  general  paralysis 
!  because  of  motor  affections.     Pellagra. — Stu- 
pidity, irritability,  deep  depression,  delusions  of 
fear.     Plumbism.  —  Headache,   insomnia,  bad 
!  dreams,  remitting  delirium,  or  progressive  delu- 
sional insanity. 

{b)  Specific  Infections.    Typhoid,  etc.  —  De- 
\  lirious  and  acute  excited  insanity  in  early  stages, 
I  slow,  depressed  insanity  often  with  motor  signs 
in  convalescent  stage.     Influenza. — The  same, 
but  motor  signs  often  accentuated  so  as  to  re- 
semble general  paralysis.     Syphilis.  —  Insane 
I  fear  with  delusions  of  syphilis  when  none  exists, 
I  '  I'age  442. 
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delusional  melancholia  in  early  stages,  in  later 
stages  (tertiary  and  onwards)  progressive  de- 
mentia, or  delusional  suspicion  and  impulsiveness, 
or  epileptic  insanity,  or  tabetic  insanity  of 
anomalous  forms,  or  resembling  insanity  of 
deprivation,  or  pseudo-general  paralysis,  or 
general  paralysis.  Tuberculosis.  — -  In  active 
phthisis,  suspiciousness,  moroseness,  quarrels, 
tickle  melancholia  with  mild  delusions,  or  with 
hysteria,  or  with  stupor,  and,  later,  acute  mania, 
or  suspicious  melancholia  often  with  refusal  of 
food  and  impulsiveness,  with  masking  of  physi- 
cal signs,  and,  if  not  recovered,  ending  in  fitful, 
asocial,  querulous,  semi-dementia ;  in  slow  tuber- 
culosis, especially  if  abdominal,  visceral  melan- 
cholia. Septiccemia. — Acute,  confused,  delirious 
insanity,  often  recoverable,  or  ending  in  death 
by  exhaustion,  or  going  on  to  chronic  mania 
with  delusions  and  hallucinations  (this  includes 
some  surgical  cases  and  some  puerperal 
cases). 

(c)  Constitutional  Diseases.  Gout. — In  active 
gout,  angry  melancholia,  or  delirious  mania 
(especially  in  over-use  of  sedatives),  in  "  retro- 
cessed  gout,"  violent  insanity  perhaps  epileptoid, 
in  "  suppressed  gout,"  slow  insanity  often  with 
hallucinations,  in  "  undeveloped  gout,"  neuralgic, 
neuritic,  hysterical  excitement,  or  moodiness. 
Rheumatism. — In  acute  fever,  cf.  "Typhoid," 
later  a  recoverable  mania,  melancholia  rarer,  or 
a  slow  amnesic,  anergic  insanity.  Diabetes. — 
^lelancholia  with  delusions  of  fear  in  persistent 
diabetes,  or  acute  mania  with  temporary  dis- 
appearance of  glycosurea.  Urcemia. — Fearful 
melancholia,  great  dread,  exacerbations  of  violent 
excitement,  impulsiveness. 

{d)  Affections  of  Nervous  System.  Shock  (in- 
cludes some  puerperal  and  some  surgical  cases). 
— Confused,  excited  insanity  with  affection  of 
memory,  fancifulness,  and  perhaps  hallucinations. 
Traumatism. — Moodiness,  suspicion,  outbursts 
of  excitement,  amnesia,  motor  signs,  altered 
reaction  to  drugs.  Sunstroke. — Neurasthenia, 
debility,  motor  or  sensory  signs,  altered  reaction 
to  drugs,  headache,  melancholia  and  hypochon- 
driasis, oftener  exaltation  and  resemblance  to 
general  paralysis.  Neurasthenia. — Various  in- 
sanities. Hysteria. — Vain  mania,  often  erotic. 
Epilepsy  (q.v.).  Chorea  {q.v.).  Apoplexy. — In 
later  stages,  excited  insanity,  anmesia,  great 
proneness  to  laughing  and  crying,  impulsiveness, 
violence,  dementia.  Deprivations  (of  hearing, 
sight,  etc.,  and  should  include  aphasia  and  some 
other  lost  movements). — Vexation,  self-conscious- 
ness, dread,  irritability,  confusion,  suspicion, 
excitement,  delusion  ;  melancholia  rarer.  Gene- 
ral  Paralysis  (q.v.).  Tabes. — General  paralysis, 
or,  not  infrequently,  pseudo-general  paralysis, 
or  anomalous  insanity  with  chronic  exaltation 
and  exacerbations  of  violence. 

(e)  Disorders  of  Digestive  System.  Para- 
digestion.  —  Various  insanities.  Dyspepsia. — 
Melancholia  with  hypochondriasis.  New  Growths. 


— Visceral  melancholia,  with  delusions  of  sus- 
picion. 

(/)  Disorders  of  Respiratory  System.  Phthisis 
(above).  Asthma. — Recurrent  mania  or  chronic 
mania.    Pneumonia. — Cf.  "  Typhoid." 

(ff)  Disorders  of  Heart,  Vessels,  and  Blood. 
Cardiac  Disease. — Melancholia  with  delusions 
of  fear ;  in  aortic  disease,  violence  and  varia- 
bility commoner  ;  dementia  early.  Atherojua. 
— Excited  suspicions,  melancholia,  dementia. 
Aneurysm.  —  Visceral  delusions.  Anaemia. — 
Melancholia  in  men  and  in  mature  women ;  in 
young  people,  stupor  or  fickle,  fanciful,  excitable 
insanity  with  erotic  and  hysterical  symptoms. 
Myxcedema  (see  "Thyroid").    Cretinism  {q.v.). 

(h)  Affections  of  Reproductive  and  Genital 
Organs.  Ovarian  and  Uterine  Disease. — Recui- 
rent  insanity,  delusions  of  sexual  misfortune 
with  melancholia,  or  delusions  of  exalted  marriage 
with  mania,  modification  of  secondary  sexual 
characteristics  (beard,  etc.) ;  (delusions  of  a  dis- 
agreeable kind  often  attach  to  some  one  person 
in  the  neighbourhood).    Functional  Excess. — 


Curable  stupor,  or  progressive  dementia.  Pro- 
static Disease  and  Stricture. — Vexation,  irrita- 
bility, dread,  excitement,  sometimes  going  on  to 
delusions  of  suspicion. 
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The  General  Treatment  op  Insanity. — 
Disease  is  known  by  the  failui'e  of  function  to 
satisfy  the  need  of  the  organism.  Treatment  of 
disease  is  the  endeavour  to  readjust  the  balance 
between  function  and  need.  There  are  two 
methods  by  which  this  balance  may  be  restored. 
The  impaired  function  may  recover  its  efficiency, 
so  that  it  again  suffices  to  satisfy  the  need,  or  the 
need  may  be  reduced  until  the  impaired  function 
is  sufficient  to  satisfy  it. 

The  restoration  of  function  by  artificial  inter- 
ference is  seldom  possible.  Instant  restoration, 
when  it  can  be  effected,  is  almost  exclusively 
the  privilege  of  the  surgeon.  He  can  instantl}' 
reopen  the  lumen  of  a  hollow  viscus  whose 
obliteration  prevented  the  passage  of  the  visceral 
content.  He  can  remove  the  tumour  or  evacuate 
the  abscess,  or  cut  the  constriction  which  is 
interfering  with  function.  He  can  tie  the  artery 
whose  wound  allows  of  the  escape  of  that  blood 
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wliich  it  ought  to  contain.  To  the  physician 
the  direct  restoration  of  function  is  less  often 
possible,  and  when  possible  has  rarely  the 
dramatic  suddenness  and  completeness  which 
are  achieved  by  the  successful  effort  of  the 
surgeon.  The  disturbing  agent  whose  removal 
he  attempts  is  rarely  of  the  gross  mechanical 
nature  that  so  often  has  to  be  dealt  with  by  the 
surgeon.  Often  it  is  some  subtle  poison  to 
which  he  possesses  no  antidote  ;  often  it  is  some 
diffused  and  microscopic  degradation  of  tissue 
whose  restoration,  even  if  the  degradation  can 
be  recognised,  is  beyond  the  resources  of  his  art. 
Only  when  he  possesses  an  antidote,  only  when  he 
can  neutralise  the  poison  by  the  administration 
of  some  appropriate  drug,  as  by  mercury  or 
iodide  of  potassium  in  syphilis,  or  by  an  appro- 
priate antitoxin  in  a  specific  fever,  can  he  pursue 
the  direct  method  of  restoration  of  function  in 
the  former  class.  In  the  latter  he  is  altogether 
powerless  to  pursue  this  method.  All  that  he 
can  do  is  to  reduce  the  need  to  the  level  of  the 
impaired  function.  When  the  aeration  of  the 
blood  is  impaired  by  disease  of  the  respiratory 
organs  or  of  the  heart,  he  reduces  the  need  for 
aeration  by  forbidding  exercise.  When  the 
digesting  power  of  the  stomach  is  impaired,  he 
reduces  the  need  for  digestion  by  reducing  the 
quantity  of  food,  or  by  administering  food  easy 
of  digestion  or  already  partly  digested,  or  by 
administering  digestive  agents  with  the  food. 
When  the  kidney  fails  in  its  power  of  eliminat- 
ing nitrogenised  waste  products,  he  diminishes 
the  need  for  such  elimination  by  diminishing 
the  ingestion  of  nitrogenised  food.  When  writ- 
ing is  rendered  impossible  by  writer's  cramp,  he 
diminishes  the  need  for  writing  by  ordering  the 
use  of  a  typewriter.  When  the  function  of  a 
joint  is  impaired  by  inflammation,  he  keeps  the 
joint  at  rest.  In  any  case  he  reduces  the  need 
for  the  function  as  far  as  possible  down  to  the 
capacity  of  the  function  impaired,  and  thus  re- 
stores the  balance  between  function  and  need. 

It  is  evident  that  this  second  mode  of  restor- 
ing the  balance  is  a  poor  substitute  for  the  first. 
The  restoration  of  the  impaired  function  to  its 
normal  standard  is  a  true  restitutio  ad  integrum, 
and  brings  the  organism  back  to  its  full  mea- 
sure of  capacity.  The  reduction  of  the  demand 
of  the  organism  down  to  the  level  that  the  im- 
paired function  can  reach  is  at  best  a  makeshift, 
and  an  acknowledgment  of  o\ir  impotence  to  do 
better ;  but  this  second  mode  of  restoring  the 
balance  is  not  without  its  influence  on  the  first. 
The  reduction  of  demand  upon  an  impaired 
function  influences  the  restoration  of  the  func- 
tion in  both  a  favourable  and  an  unfavourable 
direction.  On  the  one  hand,  the  reduction  of 
demand  upon  the  function,  especially  if  the 
reduction  can  be  pushed  to  actual  cessation, 
sets,  in  the  one  case  a  part,  and  in  the  other 
the  whole,  of  the  anabolic  process  free  to  work 
at  the  restoration  of  the  damaged  structiire. 


which  otherwise  would  be  engaged  in  the  double 
process  of  restoring  structure,  and  at  the  same 
time  actuating  function,  a  combination  that  is 
rarely  within  its  capacity.  When  the  hull  of  a 
ship  is  damaged,  she  must  be  brought  into  dock 
for  repair ;  when  her  engines  or  her  boilers  are 
outworn,  they  cannot  be  made  good  while  she 
is  on  active  service ;  and  similarly  the  tissues 
of  the  human  body  cannot  undergo  repair  so 
long  as  full  functional  activity  is  demanded  of 
them.  Only  during  intermittence  of  function 
can  redintegration  progress  ;  and  hence  those 
tissues  in  which  waste  is  most  rapid  and  function 
most  exhausting,  need  the  frequent  functional 
cessation  of  sleep  to  keep  them  in  repair.  The 
reduction  of  demand  upon  an  impaired  function 
is  therefore  a  most  important  condition  for  the 
restoration  of  the  function,  and  is  in  very  many 
cases  the  chief,  in  many  cases  the  sole,  means 
at  our  command  of  bringing  about  the  restora- 
tion of  the  fimction.  On  the  other  hand,  no 
facts  in  physiology  are  better  established  than 
that  function  tends  to  increase  with  the  demand 
that  is  made  upon  it,  and  that  prolonged  diminu- 
tion of  demand  is  followed  by  diminution  of 
function.  From  the  arm  of  the  blacksmith  to 
the  verbal  memory  of  the  actor,  we  see  how 
demand  increases  function ;  from  the  leg  of  the 
omnibus-driver  to  the  intelligence  of  the  soldier, 
we  see  how  lack  of  demand  leads  to  cessation  of 
function.  Hence  we  are  taught  that  while  on 
the  one  hand,  as  soon  as  a  fimction  is  impaired 
by  disease,  the  demand  upon  it  should  be  im- 
mediately reduced  to  the  lowest  possible  level, 
yet  on  the  other  hand,  as  soon  as  the  process  of 
repair  is  well  on  the  way,  the  demand  should 
be  cautiously  increased,  so  as  to  lead  forward 
and  assist  in  the  re-establishment  of  the  func- 
tion. 

Applying  these  principles  to  the  special  case 
of  insanity,  we  find  that  the  treatment  of  that, 
as  of  all  other  maladies,  is  twofold.  The  main 
end  in  view  in  every  case  must  be  the  restora- 
tion of  function  to  its  full  capacity,  and  as  a 
means  to  this  end  the  demand  upon  the  function 
must  be  reduced,  at  first  to  or  below  the  level 
of  the  capacity  of  the  impaired  function.  As 
and  when  improvement  of  function  takes  place, 
the  demand  upon  it  must  be  cautiously  raised, 
and  kept  always  just  a  little  in  advance  of  its 
capacity,  so  as  to  lure  it  by  degrees  to  wider 
flights  and  stronger  efforts.  Even  if  no  improve- 
ment appears  to  indicate  the  period  at  which 
increasing  demands  may  be  made,  still  the 
increase  of  function  must,  after  a  time,  be  called 
for,  and  persistently  called  for,  such  demand 
being  commonly  the  only  means  at  our  disposal 
of  eliciting  an  improvement  in  function. 

Seeing  that  of  these  two  modes  or  aims  of 
treatment  of  insanity  the  second  is  always 
possible,  is  always  imperative,  and  the  mode 
of  effecting  it  usually  clear  and  simple,  it  may 
be  dealt  with  first ;  while  as  the  other  can  be 


INSANITY,  GENERAL  TREATMENT  OF 


507 


pui'sued  only  tentatively,  by  groping  in  the  dark, 
and  is  often,  in  the  present  state  of  our  know- 
ledge, not  possible  at  all,  its  consideration  may 
be  deferred. 

The  Reduction  of  Function. — The  function 
which  in  insanity  is  disordered  and  deteriorated 
is  that  of  the  supreme  regions  of  the  nervous 
system,  by  which  conduct  is  actuated,  by  which 
the  metabolism  of  all  parts  of  the  body,  both 
absolutely  and  relatively  to  each  other,  is  regu- 
lated, and  which  is  accompanied  by  states  and 
changes  of  consciousness.  Of  these  functions 
the  first  alone  is  open  to  our  direct  interference. 
The  others  we  can  modify  indirectly  only.  The 
need  for  that  adjustment,  by  intelligent  acts, 
of  the  organism  to  its  surroundings,  which  is 
termed  conduct,  we  can  diminish  almost  ad 
libitum  by  furnishing  a  set  of  surroundings  so 
completely  preadjusted  by  artificial  means  to 
the  needs  of  the  organism,  that  voluntary  ad- 
justment can  be  dispensed  with.  All  the  more 
intelligent  phases  of  conduct,  and,  if  necessary, 
all  phases  of  conduct  but  the  most  rudimentary, 
can  be  supplied  by  artificial  substitutes,  and 
the  highest  nerve  regions,  thus  relieved  of  their 
functions,  can  be  left  at  rest  to  deal  with  the 
disturbing  agent  that  is  acting  on  them,  to  re- 
cuperate their  deteriorated  structure,  untram- 
melled by  the  need  of  simultaneously  carrying- 
on  their  function. 

In  all  cases  of  insanity,  or  of  defect  or  dis- 
oi-der  of  mind  or  of  conduct,  which,  though  of  the 
same  nature  as  insanity,  would  not  be  called  by 
so  serious  a  title — in  all  cases  of  such  disorder, 
whether  incipient  or  established,  whether  mild 
or  aggravated,  the  first  need  is  the  need  of  rest, 
of  reduction  or  abolition  of  the  demand  upon 
the  disoi'dered  function.  The  recognition  of 
this  need  has  sometimes  led  to  the  pursuit  of 
an  exaggerated  course,  and  has  been  interpreted 
to  mean  that  every  such  patient,  whatever  the 
form  or  degree  of  his  malady,  must  be  deprived 
as  completelj;'  as  possible  of  all  opportunity  of 
conduct,  by  being  put  to  bed.  This  is  as  in- 
telligent a  mode  of  treatment  as  to  put  to  bed 
every  patient  with  a  broken  bone,  regardless  of 
whether  the  bone  broken  is  that  of  a  leg  or  an 
arm  or  a  finger.  "  He  physic's  use  doth  quite 
mistake,  who  physic  takes  for  physic's  sake." 
If  those  parts  of  the  nervous  system,  which 
regulate  the  most  complicated  relations  of  the 
organism  with  its  surroundings,  are  unequal  to 
the  demand  upon  them,  and  cannot  regulate 
their  relations  efficiently,  that  is  a  reason  for 
reducing  or  removing  the  demand  upon  them  ; 
but  if  inferior  portions  are  still  capable  of  carry- 
ing on  their  functions  with  efficiency,  they  may 
still  be  permitted  to  do  so,  even  though  their 
superiors  must  be  relieved.  If  the  apparatus 
by  which  a  man  carries  on  his  business  is  dis- 
ordered, it  is  right  and  necessary  that  he  should 
be  relieved  from  the  opportunity  of  carrying  on 
his  business ;  but  it  is  no  more  necessary  that 


he  should  therefore  be  relieved  from  the  oppor- 
tunity of  walking  about  and  amusing  himself 
than  that  he  should  be  relieved  of  the  oppor- 
tunity of  voluntarily  emptying  his  bladder.  If 
every  insane  person  is  to  receive  what  is  humor- 
ously termed  "hospital  treatment,"  that  is  to 
say,  is  to  be  kept  in  bed,  the  treatment  is  not 
consistent  unless  he  is  also  relieved  by  a  catheter 
and  fed  with  a  stomach-pump. 

The  difficulty  of  suspending  or  reducing  the 
call  upon  function  in  insanity  lies  in  the  differ- 
ences between  insanity  and  other  maladies.  If 
a  man  suiTers  from  any  bodily  malady,  he  seeks, 
his  conduct  not  being  disordered,  the  advice  of 
some  competent  authority,  who  gives  the  advice 
and  leaves  to  the  patient  the  responsibility  of 
acting  upon  it.  But  in  insanity  it  is  conduct 
itself  which  is  disordered,  together  with  mind, 
and  hence  in  the  first  place  the  patient  very 
often  does  not  know  that  he  is  suflPering  from 
any  malady ;  and  in  the  second,  if  he  do  know, 
he  is  often  unable,  from  the  disorder  to  which 
his  conduct  is  subject,  to  take  the  course  with 
regard  to  it  which  even  he  himself  may  see  to 
be  expedient.  For  this  reason  it  is  often  neces- 
sary in  insanity  to  act  without  the  consent,  and 
even  in  opposition  to  the  wishes,  of  the  patient, 
and  to  deprive  him  forcibly  of  those  oppor- 
tunities, which  he  will  not  willingly  relinquish, 
of  exercising  his  disordered  faculties. 

It  is  often  necessary,  but  it  is  far  from  being, 
as  is  sometimes  supposed,  always  necessary. 
In  the  case  of  minors,  they  can  be  taken  away 
from  the  school  or  the  college  or  the  course  of 
studies  in  which  the  excessive  demand  upon  the 
immature  brain  has  caused  the  break-down.  In 
the  case  of  the  adult,  he  can  often  be  persuaded 
into,  nay,  will  often  himself  suggest,  a  tempor- 
ary retirement  from  active  employment,  and  a 
season  of  fallow,  when  he  feels  that  his  capacity 
is  no  longer  equal  to  the  demand  upon  it ;  and 
in  mild  degrees  of  the  malady,  and  in  these 
only,  such  measures  are  sufficient ;  but  not  only 
are  such  measures  impracticable  in  the  case  of 
those  who  will  not  submit  to  them ;  they  are 
also  often  inefficient  even  in  the  case  of  those 
who  will.  A  man  who  knows  himself  unfit  for 
business,  who  feels  his  incapacity  to  follow  his 
pi'ofession,  may  voluntarily  intern  himself  in  an 
asylum,  and  go  from  bad  to  worse  imtil  it  be- 
comes necessary  that  he  shall  be  certified  and 
compulsorily  detained ;  and  from  the  day  that 
this  is  done  he  begins  to  improve  and  makes 
steady  progress  to  recovery.  It  seems  as  if  the 
mere  responsibility  for  determining  his  own  course 
of  conduct  were  too  heavy  for  him  to  bear ;  that 
he  was  weighed  down  by  the  uncertainty  as  to 
whether  he  was  doing  right ;  and  that  only  when 
this  responsibility  was  entirely  removed  by  his 
compulsory  seclusion  from  the  ranks  of  those 
sui  juris,  only  when  he  could  feel  that  he  was 
relieved  of  all  responsibility  for  the  regulation 
of  his  own  conduct,  was  obtained  that  complete 
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quiescence  of  the  highest  nerve  regions  which 
rendered  recuperation  possible. 

To  take  over  by  force  the  regulation  of  a 
man's  conduct,  is  a  proceeding  which  lies  entirely 
outside  the  province  of  the  physician.  Such  a 
proceeding  is  ipso  facto  a  menace  to  every  mem- 
ber of  the  community.  It  is  one  which  is  not 
to  be  countenanced  except  upon  the  strongest 
grounds  of  expediency,  and  it  is  one,  moreover, 
which  the  community  will  not  and  ought  not  to 
permit  without  the  sanction  of  its  own  accredited 
representative,  given  under  specified  conditions 
laid  down  by  itself.  These  conditions  vary  very 
widely  in  different  communities,  and  even  in  the 
several  divisions  of  these  islands  they  exhibit  a 
surprising  diversity.  Broadly,  it  may  be  stated 
that  the  formalities  whose  observance  is  required 
in  depriving  a  "  person  of  unsound  mind  "  of  the 
regulation  of  his  own  affairs  are  divisible  into 
two  classes,  those  which  refer  to  the  deprivation 
of  his  management  of  his  means  of  livelihood, 
and  those  which  refer  to  the  deprivation  of  his 
management  of  the  rest  of  his  relations  with 
his  surroundings.  His  means  of  livelihood  are 
called  in  English  law  his  estate,  while  the  main- 
tenance of  due  relations  between  himself  and 
his  surroundings  in  other  respects — between 
himself  and  physical  dangers,  between  himself 
and  his  family,  between  himself  and  the  com- 
munity in  all  respects  other  than  his  means  of 
livelihood — is  regarded  as  peculiarly  the  man- 
agement of  himself.  With  the  formalities  which 
are  necessary  for  the  deprivation  from  a  person 
of  the  management  of  his  estate,  the  physician 
is  not  directly  concerned,  and  they  need  not  be 
considered  here,  further  than  by  mention  of  the 
fact  that,  under  the  English  law,  a  person  may 
be  deprived  of  the  power  of  managing  his  estate, 
while  he  may  be  at  the  same  time  left  in  undis- 
turbed possession  of  the  management  of  all  his 
other  relations  with  surrounding  circumstances. 

The  formalities  necessary  for  depriving  a 
person  of  the  management  of  these  residual 
relations  differ,  as  has  been  said,  in  the  three 
divisions  of  the  United  Kingdom,  and  they  differ 
in  each  division,  moreover,  according  to  the 
degree  to  which  the  deprivation  is  carried.  For 
degrees  of  deprivation  are  made,  and  a  person 
may  be  deprived  of  the  management  of  more  or 
fewer  of  his  relations  with  his  surroundings,  or,  as 
we  may  say  more  briefly,  of  his  affairs,  according 
as  it  appears  expedient.  It  is  very  much  to  be 
regretted  that  in  the  laws  of  England  only  the 
grosser  degrees  of  incapacity  can  be  dealt  with 
by  deprivation  of  power.  Every  yeai",  nay, 
evei-y  month,  and  almost  every  week,  occur  cases 
in  which  a  goodly  estate  is  dissipated,  an  hon- 
oured name  is  besmirched,  an  innocent  family  is 
brought  to  scandal  and  to  poverty,  by  the  pro- 
digality, the  vice,  the  folly  of  some  unworthy 
scion  who  is  incapable  of  prudence  and  rectitude, 
but  whose  incapability  is  not  of  such  a  nature 
as  to  enable  his  relatives  to  put  the  provisions 


of  the  Lunacy  Acts  into  force  for  their  own 
protection.  There  is  not  an  alienist  physician, 
there  is  not  a  family  solicitor  in  large  practice, 
nay,  there  is  not  an  intelligent  reader  of  the 
law  and  police  news  in  the  daily  papers,  who  is 
not  aware  of  cases  of  this  kind,  in  which,  if  not 
scandal,  at  least  impoverishment  could  have 
been  averted,  had  the  excellent  provisions  of 
the  French  conseil  de  famille  been  in  force  in 
this  country.  However,  our  concern  here  is 
with  the  law  not  as  it  ought  to,  but  as  it  does 
exist,  and  with  this  preface  we  will  proceed  to 
state  it  as  it  stands. 

The  legal  provisions  under  which  a  person 
can  be  deprived  of  the  regulation  of  his  own 
affairs  differ,  first,  according  as  his  defect  in 
regulating  power  is  congenital  or  not ;  and, 
second,  according  to  the  amoimt  of  his  property. 

England  and  Wales. — An  idiot  or  imbecile 
from  birth  or  from  an  early  age  may  be  placed 
under  control,  and  detained  in  an  institution 
registered  under  the  Idiots  Act,  upon  the  certifi- 
cate of  one  medical  practitioner,  accompanied 
by  a  statement  made  by  the  parent  or  guardian 
of  the  patient  or  by  the  person  who  undertakes 
towards  him  the  duty  of  a  parent  or  guardian 
(Idiots  Act,  1886,  sect.  4).  As  these  documents 
are  of  a  very  simple  character,  need  no  com- 
ment, and  are  obtainable  at  any  registered  in- 
stitution for  idiots,  there  is  no  need  to  introduce 
them  here. 

A  lunatic  wandering  at  large  must  be  appre- 
hended by  the  police  and  brought  before  a 
justice,  who  will  send  the  patient  to  the  county 
or  borough  asylum  of  the  district.  Either  before 
or  after  he  is  so  sent  his  friends  may  obtain 
control  of  him  by  making  application,  in  the 
one  case  to  the  magistrate,  in  the  other  to  the 
visitors  of  the  asylum  and  to  the  Commissioners 
in  Lunacy. 

A  lunatic  who  is  not  under  proper  care  and 
control,  or  ivho  is  cruelly  treated  or  neglected  by 
those  who  have  charge  of  him,  must  be  reported 
by  the  police  on  oath  to  a  justice,  who  will  pro- 
ceed as  directed  in  the  Act. 

A  lunatic  ?t'Ao  is  a  pauper  must  be  reported 
to  the  relieving  officer  of  the  district  by  the 
union  medical  officer  of  his  district  within  three 
days  of  the  medical  officer  obtaining  knowledge 
that  the  pauper  patient  is  or  is  deemed  to  be  a 
lunatic. 

For  a  lunatic  ivho  is  not  a  jjauper  the  pro- 
cediu-e  is  various. 

The  patient  may,  if  he  is  willing  to  do  so,  and 
if  he  is  competent  to  form  a  judgment  as  to  the 
expediency  of  doing  so,  enter  a  licensed  house 
as  a  voluntary  boarder,  by  previously  obtaining 
the  consent  of  one  of  the  licensers — of  a  com- 
missioner in  the  case  of  a  metropolitan  licensed 
house,  or  a  visiting  justice  in  the  case  of  a 
provincial  licensed  house ;  or  he  may  enter  as  a 
voluntary  boarder  a  registered  hospital  without 
any  previous  consent  other  tiian  that  of  the 
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manager  of  the  institution.  In  any  case  he 
must  not  be  so  insane  as  to  be  certifiable. 

A  Bill  is  now  before  Parliament  authorising 
the  temporary  admission  into  private  care  of  a 
lunatic  whose  insanity  is  not  confirmed,  under  a 
single  medical  certificate  and  without  any  further 
authority.  This  provision  is  adopted  from  the 
Scotch  law,  which  see. 

If  the  patient  is  certifiable,  and  if  his  malady 
is  "  confirmed "  (see  infra),  there  are  three 
modes  by  which  his  detention  under  care  and 
treatment  may  be  legalised :  the  judicial  re- 
ception order,  the  urgency  order,  and  the  in- 
quisition. 

The  judicial  reception  order  is  obtained  from 
a  justice  specially  appointed  under  the  Act,  or 
from  a  stipendiary  magistrate,  or  from  a  County 
Court  judge,  by  means  of  a  petition  from  a 
relative  of  the  patient,  accompanied  by  a  state- 
ment of  particulars  and  supported  by  two  medical 
certificates.  There  is  no  need  to  give  here  the 
form  of  the  medical  certificate,  which  is  suffi- 
ciently well  known,  nor  is  any  accomplishment 
needed  for  its  correct  execution  beyond  ordinary 
care  and  ordinary  intelligence.  It  is  neverthe- 
less remarkable  how  few  certificates  are  correctly 
executed.  The  obvious  precaution  of  referring 
to  all  the  marginal  notes  and  complying  with 
the  instructions  that  they  contain  is  usually 
neglected,  as  is  the  other  obvious  precaution  of 
reading  it  carefully  through  after  it  is  made. 
The  consequence  of  this  neglect  is  that  certifi- 
cates, which  are  discreditable  to  their  signators, 
are  very  frequently  sent  to  the  commissioners, 
by  whom  they  are  returned  for  the  correction 
of  palpable  blunders  which  never  ought  to  have 
been  made.  Apart  from  the  form  of  the  certifi- 
cate, which  can  be  made  in  due  order  by  the 
exercise  of  the  most  ordinary  care,  the  substance 
demands  attention.  The  object  of  the  certificate 
is  to  satisfy  the  mind  of  the  judicial  authority 
to  whom  the  petition  is  presented,  that  the 
patient  is  of  unsound  mind,  and  a  proper  person 
to  be  detained  under  care  and  treatment.  It 
should,  therefore,  contain  such  evidence  of  these 
facts  as  shall  carry  conviction  to  the  mind  of  a 
person  who  has  never  seen  the  patient  and  knows 
nothing  about  him.  Too  often  the  medical 
practitioner  looks  upon  himself  as  the  only 
person  who  has  to  be  satisfied  of  these  condi- 
tions, and  embodies  in  his  certificate  little  more 
than  an  assurance  that  he  is  satisfied.  This  is 
a  very  erroneous  view.  What  is  required  by 
the  justice  is  not  the  conclusion  at  which  the 
medical  practitioner  has  arrived,  but  the  grounds 
of  this  conclusion.  The  terms  of  the  certificate 
itself  are  quite  sufficient  to  indicate  what  is 
required.  They  require  the  practitioner  to  state 
that  he  has  arrived  at  the  conclusion  that  the 
patient  is  of  unsound  mind,  etc.,  and  that  he  is 
a  proper  person  to  be  taken  charge  of  and  de- 
tained under  care  and  treatment ;  and  further, 
that  "I  have  formed  this  conclusion  on  the  I 


following  grounds,  viz. :  facts  indicating  insanity 
observed  by  myself  at  the  time  of  examination," 
and  "  facts  communicated  to  me  by  others."  It 
would  be  difficult  to  put  into  more  explicit  terms 
the  requirement  of  the  law,  and  yet  this  require- 
ment is  frequently  ignored.  Very  commonly, 
under  the  head  of  "facts  indicating  insanity," 
is  inserted  a  diagnosis,  and  still  more  commonly 
is  inserted  an  opinion  which  the  certifier  mis- 
takes for  an  observed  fact.  The  only  "facts," 
rightly  so  called,  which  can  properly  be  stated 
in  a  certificate  are  the  sayings,  doings,  and  in 
some  cases  the  appearance  of  the  patient. 
Seeing  that  the  certificate  states  that  the 
patient  is  of  unsound  mind,  the  certifier  fre- 
quently falls  into  the  error  of  enumerating 
states  of  mind  as  "  facts  indicating  insanity." 
He  will  say  that  the  patient  is  depressed,  that 
he  suffers  from  delirium,  that  he  thinks  this, 
and  feels  that,  and  believes  the  other.  But 
these  are  not  "  facts  observed  at  the  time  of 
examination,"  or  at  any  other  time.  They  are 
opinions.  They  are  inferences  drawn  from  the 
sayings  and  doings  of  the  patient ;  and  it  is 
these  sayings  and  doings,  and  not  the  inferences 
from  them,  that  are  in  fact  observed,  and  that 
alone  may  rightly  be  included  in  the  certificate. 
If  the  act  or  statement  of  the  patient  is  mani- 
festly insane ;  if,  for  instance,  he  hands  his 
interlocutor  a  scrap  of  newspaper  on  which  is 
written  a  cheque  for  a  million  pounds  ;  or  if  he 
knocks  oflP  his  visitor's  hat  and  jumps  upon  it, 
then  no  more  than  the  bare  recital  of  the  fact  is 
needed.  But  if  the  act  or  statement  is  only 
conditionally  insane  ;  if,  that  is  to  say,  it  cannot 
be  known  to  be  insane  without  a  knowledge  of 
the  circumstances  of  the  patient,  then  so  much 
of  these  circumstances  as  suffice  to  establish  the 
insanity  of  the  act  or  statement  must  be  em- 
bodied in  the  certificate.  If,  for  instance,  the 
patient  states  that  he  is  ruined,  or  that  his  leg- 
is  broken,  or  that  his  wife  has  deserted  him, — 
statements  which  are  only  conditionally  insane, 
— then  the  practitioner  must  satisfy  himself, 
first,  that  the  statement  is  untrue  ;  second,  that 
the  patient  cannot  be  convinced  of  its  untruth  ; 
and  must  state  these  qualifying  facts,  as  well  as 
the  primary  fact  of  the  statement  itself,  in  the 
certificate. 

The  disadvantage  of  the  procedure  by  judicial 
reception  order  is  that,  requiring  as  it  does  the 
concurrence  of  several — at  least  four — persons, 
it  necessarily  occupies  time,  and  sometimes  the 
necessity  of  taking  out  of  a  person's  own  hands 
the  control  of  his  affairs  is  so  instant  and  im- 
portunate that  this  time  cannot  be  given.  For 
these  cases  is  provided  the  procedure  by  urgency 
order,  under  which  it  is  lawful  to  detain  a  patient 
for  a  limited  time  upon  the  oi'der  of  the  relative, 
accompanied  by  a  medical  certificate,  not  only 
of  his  insanity  and  of  the  evidence  of  it,  but 
likewise  of  the  reasons  which  render  it  expedient 
that  he  should  be  forthwith  placed  under  care 
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without  waiting  for  a  judicial  reception  order. 
The  reason  for  urgency  may  be  either  the  wel- 
fare of  the  patient  or  the  public  safety.  When 
a  patient  is  detained  under  an  urgency  order 
he  must  be  released  at  the  end  of  seven  days 
unless  in  the  meantime  a  petition  for  a  judicial 
reception  order  has  been  presented  to  a  judicial 
authority ;  but  if  within  seven  days  such  a 
petition  has  been  presented,  then  he  may  be 
detained  under  the  urgency  order  imtil  that 
petition  has  been  disposed  of.  There  is  at  the 
present  time  a  measure  before  Parliament  which, 
if  it  becomes  law,  will  reduce  the  period  of  in- 
dependent validity  of  the  urgency  order  from 
seven  days  to  four. 

The  inquisition  is  a  measure  to  which  recourse 
is  had  only  when  the  property  of  the  lunatic  is 
considerable,  or  when  he  demands  an  inquiry 
into  his  sanity  with  a  view  to  his  release.  It  is  of 
the  nature  of  a  trial  at  law,  and  the  function  of 
the  physician  with  regard  to  it  is  merely  to  give 
evidence  when  called  iipon.  An  inquisition  re- 
sults, if  the  petitioner  is  wholly  successful,  in 
the  appointment  of  a  committee  of  the  person 
and  of  a  committee  of  the  estate  of  the  lunatic, 
who  are  responsible  to  the  court  for  the  proper 
performance  of  their  duties.  Each  committee 
may  consist  of  one  or  more  persons,  and  the 
same  person  or  persons  may  act  in  both  capaci- 
ties. It  is  competent  to  the  court  to  find  that 
the  lunatic  is  unfit  to  manage  his  affairs,  but  fit 
to  manage  himself,  and  in  that  event  no  com- 
mittee of  his  person  is  appointed,  and  his  personal 
liberty  is  not  restricted. 

Scotland.  —  Idiots  and  imbeciles  under  18 
years  of  age  may  be  received  into  training 
schools  in  Scotland  without  certification  or  other 
legal  formality.  In  practice,  however,  pauper 
children  are  invai'iably  sent  thither  under  the 
same  formalities  as  are  used  in  the  case  of 
adults  sent  to  other  institutions  for  lunatics, 
with  the  addition  that  the  consent  of  a  com- 
missioner must  be  first  obtained.  The  reason 
for  this  procedure  is  that  when  so  sent  only  is 
the  school  entitled  for  each  child  to  a  4s.  grant. 
When  above  the  age  of  18,  and  when  sent  to 
institutions  other  than  training  schools,  idiots 
and  imbeciles  are  in  Scotland  classed  as  lunatics, 
and  are  subject  to  the  same  formalities. 

Insane  persons  whose  maJady  is  not  confirmed 
may  be  placed  in  private  care  for  a  period  not 
exceeding  six  months,  under  the  special  certifi- 
cate of  one  medical  practitioner,  and  without 
other  formality. 

The  ordinary  procedure  in  pauper  and  non- 
pauper  lunatics  is  the  same,  and  requires  a 
petition  to  the  sheriff  accomyianied  by  a  state- 
ment of  particulars  and  the  certificate  of  two 
medical  practitioners.  In  the  case  of  a  pauper 
the  petitioner  is  the  inspector  of  poor. 

If  the  case  is  urgent,  a  certificate  of  emergency 
by  a  single  medical  practitioner  sufiices  to  author- 
ise the  detention  of  the  patient  for  three  days. 


This  certificate  must  be  accompanied  by  a  re- 
quest, from  the  person  in  the  position  of  peti- 
tioner, to  the  superintendent  of  the  asylum,  to 
receive  the  patient. 

In  addition  to  these  provisions,  the  Scottish 
law  provides  a  process  termed  interdiction,  which 
has  no  counterpart  in  English,  though  it  re- 
sembles certain  proceedings  in  French  law,  with 
which  it  has  a  common  origin  in  the  jus  civile. 
Interdiction  is  a  legal  restraint  or  incompetence 
fixed  upon  persons  who  are  prodigal,  or  are  too 
easily  influenced  by  others,  and  disables  them  from 
alienating  their  property  without  the  consent  of 
guardians,  who  are  called  interdictors.  Inter- 
diction may  be  voluntarily  entered  into  by  the 
interdictee,  or  may  be  compulsorily  enforced 
upon  him  by  the  Supreme  Court,  and  in  the 
latter  case  the  decree  of  the  court  may  be 
granted  either  upon  the  initiative  of  the  rela- 
tives of  the  prodigus,  or  upon  the  initiative 
of  the  court  itself,  founded  upon  its  own  ob- 
servation of  the  conduct  of  a  party  to  a  suit 
before  it. 

The  proceedings  of  cognition  and  curatory  are 
analogous  to  the  inquisition  in  English  law,  from 
which,  however,  they  have  wide  differences.  If 
successful,  they  result  in  the  appointment  of  a 
committee,  or,  as  he  is  called,  a  curator,  to  ad- 
minister the  estate  of  the  lunatic ;  but  there  is 
no  functionary  corresponding  to  the  committee 
of  the  person  of  the  lunatic. 

Ireland. — The  formalities  differ  according  as 
the  patient  is  to  be  taken  to  a  district  asylum 
on  the  one  hand,  or  to  a  licensed  or  unlicensed 
private  house  on  the  other. 

Pauper  patients  who  are  not  dangerous  are 
admitted  into  a  district  asylum  upon  four 
documents  : — 1.  Declaration  before  a  magistrate 
stating  that  the  patient  is  insane  and  destitute, 
and  giving  names,  etc.,  of  two  relatives.  2. 
Certificate  of  a  magistrate  and  a  clergyman,  or 
poor  law  guardian,  that  they  have  personally 
inquired  into  the  case.  3.  One  medical  certifi- 
cate. 4.  An  engagement  by  the  applicant  to 
remove  the  patient  when  called  on. 

Paying  patients  who  are  not  dangerous  require 
five  documents  to  authorise  their  admission  into 
a  district  asylum:  —  1.  Declaration  before  a 
magistrate  that  the  patient  has  not  sufficient 
means  to  pay  for  support  in  a  private  asylum, 
and  has  no  friend  who  can  do  so,  and  stating 
how  long  the  patient  has  been  resident  in  the 
country.  2.  Certificate  of  a  magistrate  and  a 
clergyman,  that  the  case  has  been  investigated. 
3.  One  medical  certificate  signed  by  two  medical 
practitioners.  4.  An  engagement  to  remove, 
together  with  an  engagement  to  pay  a  specified 
sum.  5.  The  sanction  of  an  inspector  of 
lunatics. 

The  proceedings  above  described  are  so  cum- 
brous that  in  practice  the  great  majority  of 
patients  in  the  district  asylums  of  Ireland  are 
admitted  as  dangerous  lunatics.     Any  person 
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may  be  apprehended  "  under  circumstances 
denoting  derangement  of  mind  and  an  intention 
of  committing  an  indictable  offence,"  and  re- 
moved by  warrant  of  the  Lord-Lieutenant  from 
gaol  to  an  asylum. 

Into  licensed  houses,  charitable  institutions,  and 
single  care,  patients  are  admitted  upon  the 
following  documents  : — 1.  An  order  by  a  relative 
or  connection  of  the  lunatic.  2.  A  medical 
certificate  of  two  medical  practitioners. 

In  cases  of  urgency  the  signature  of  a  single 
medical  practitioner  is  sufficient,  provided  that 
a  second  be  added  within  fourteen  days  of  the 
first. 

Finally,  the  proceedings  under  inquisition, 
which  are  practically  the  same  as  in  England. 

The  Advisability  of  Asylum  Treatment.  —  From 
the  foregoing  account  of  the  methods  of  pro- 
cedure in  force  for  the  legal  deprivation  from 
persons  of  unsound  mind  of  the  management  of 
their  affairs,  it  will  appear  that  several  degrees 
and  modes  of  deprivation  are  recognised  and 
sanctioned  by  the  law,  and  the  first  question 
that  will  present  itself  to  the  practitioner,  when 
he  has  determined  that  his  patient  is  of  unsound 
mind,  will  be.  Which  of  these  degrees  and  modes 
is  proper  to  be  adopted  in  this  case  ?  Ought 
the  patients  to  go  to  an  institution,  or  to  be 
placed  in  private  care  1  and  in  either  case  ought 
he  to  be  persuaded  to  go,  and  ought  his  remain- 
ing there  to  depend  upon  his  own  free  will  as 
it  is  influenced  by  moral  suasion,  or  ought  he  to 
be  deprived  of  his  liberty  by  due  process  of 
law? 

The  decision  must  depend  upon  several  very 
diverse  considerations,  of  which  the  chief  are — 
The  nature  of  the  malady,  the  age  of  the  patient, 
and  his  means. 

1.  The  Nature  of  the  Malady. — A  patient  who 
is  definitely  suicidal  or  acutely  maniacal  ought 
to  be  at  once  sent  under  certificates  to  an  insti- 
tution. To  this  rule  there  is  no  exception.  It 
is  only  in  an  institution  that  the  structure  and 
appliances  of  the  building  are  specially  arranged 
for  the  accommodation  of  such  patients.  It  is 
only  in  institutions  that  the  windows,  the  appli- 
ances for  lighting  and  heating,  the  staircases, 
the  water-closets,  the  bedsteads,  and  a  score  of 
other  arrangements,  are  specially  adapted  to 
obviate  the  suicidal  or  dangerous  or  destructive 
proclivities  of  the  patient ;  and  although  it  is, 
of  course,  within  the  competence  of  persons  of 
sufficient  wealth  to  adapt  the  structure  of  their 
houses  and  the  contents  of  their  houses  in  a 
similar  way,  it  is  not  competent  to  them  to 
effect  these  alterations  with  the  necessary  speed 
to  secure  the  immediate  safety  of  their  relative. 
Moreover,  such  patients  need,  if  not  the  con- 
tinuous services  of  a  medical  attendant,  at  any 
rate  the  continuous  presence  of  a  medical 
attendant  within  call ;  and  this  is  scarcely  to  be 
obtained  at  a  moment's  notice  in  a  private 
house.    Even  in  the  case  of  a  man  of  unbounded 


wealth,  who  could  secure  the  services  of  an 
unlimited  number  of  experienced  attendants  of 
all  grades,  the  element  of  time  would  always 
necessitate  the  immediate  removal  of  the  patient 
to  an  institution  as  a  first  step.  The  rule 
admits,  therefore,  of  no  exception.     But  the 

I  question    immediately  arises.    How  are  such 

;  patients  to  be  recognised  ?  With  respect  to  the 
maniacal  patient  there  is  no  difficulty.  The 
degree  of  his  excitement,  the  outrageousness  of 
his  acts,  at  once  place  the  matter  beyond  doubt. 
But  with  the  suicidal  patient  the  difficulty  is 
often  great.    A  definite  attempt  at  suicide,  of 

I  course,  settles  the  matter.  After  that  there 
can  be  no  doubt.  But  it  by  no  means  follows 
that  a  melancholic  patient  who  has  made  no 
attempt,  and  no  verbal  reference  to  suicide,  has 
yet  not  formed  a  determination  to  take  his  life 
on  the  first  opportunity  ;  and  it  often  tests  to 
the  uttermost  the  diagnostic  power  of  the  most 
experienced  expert  to  determine  in  any  given 
case  whether  the  tendency  exists  or  no.  As  a 
rule,  the  non-expert  greatly  under-estimates  the 
likelihood  of  a  suicidal  tendency.  The  expert, 
on  the  other  hand,  tends  rather  to  over-estimate 
it.  But  then  the  latter  has  probably  seen  such 
disastrous  results  from  the  under-estimation  that 
lie  deliberately  chooses  to  err  upon  the  safe  side. 
Whenever  melancholia  is  decided,  is  pronounced, 
and  whenever  mania  is  acute,  and  is  unattended 
with  exaltation,  a  suicidal  tendency  should  be 
strongly  suspected,  nay,  should  be  "conclusively 
presumed,"  and  measures  should  be  taken  accord- 
ingly. It  is  not  said  that  where  these  features 
ai-e  not  present  the  suicidal  tendency  will  be 
absent,  but  that  where  they  are  present  it  may 
be  presumed. 

Where  neither  suicidal  tendency  nor  acute 
mania  is  present,  the  question  of  treatment  in 
an  institution  will  depend  upon  the  amount  of 

I  control  that  it  is  necessary  to  exercise.  Where 
the  amount  of  control  needed  is  not  great ; 
where  the  patient  does  not  need  very  vigilant 
supervision ;  where  his  disorder  of  conduct  is 
not  of  such  a  nature  as  to  imperil  his  own  safety 
or  that  of  others ;  is  not  displayed  in  sexual 
matters ;  is  not  such  as  to  render  him  very 
conspicuous ;  is  displayed  only  at  intervals,  and 
on  occasions  that  can  be  foreseen  and  provided 
against ;  then  he  may  be  properly  treated  in 
private  care.  But  when  the  conditions  are  the 
reverse  of  these  he  ought  to  be  placed  in  an 
institution.  There  the  amount  of  control  that 
can  be  exercised,  and  that  ordinarily  is  exercised, 
is  much  greater  than  in  private  care,  and  there- 
fore that  is  the  proper  destination  of  patients 
for  whom  much  control  is  needed.  For  this 
reason  patients  with  delusions  of  persecution  are 
unsuitable  for  private  care.  Eveiy  such  patient 
is  a  potential  homicide,  and  requires  an  amount 
of  control  that  need  not  be  very  strict,  but  that 
must  be  continuous ;  and  continuity  of  control 
can  be  secured  much  more  certainly  in  an  insti- 
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tution  than  in  private  care.  Generally,  the 
graver  the  disorder  of  conduct,  the  more  pro- 
nounced the  malady,  the  more  suitable  is  the 
case  for  treatment  in  an  institution ;  and  vice 
versa. 

The  age  of  the  patient  is  a  factor  of  some 
importance  in  coming  to  a  decision.  We  are 
very  reluctant  to  send  a  young  girl  or  a  lad  to 
an  institution  for  lunatics  if  such  a  course  can 
be  avoided.  So  long  as  the  savour  of  the 
"  madhouse  "  clings  to  these  institutions  in  the 
mind  of  the  public,  so  long  as  any  remnant  of 
that  semi  -  superstitious  horror  remains  with 
which  the  ignorant  public  is  apt  to  regard  them, 
so  long  we  must  avoid,  if  it  be  possible  to  avoid, 
sending  to  them  young  people  who  have  all  their 
careers  before  them,  and  whose  future  lives  may 
be  more  seriously  affected  by  the  reputation  of 
having  been  in  a  lunatic  asylum  than  by  the 
reputation  of  having  been  unsound  in  mind. 

Lastly,  the  means  of  the  patient  is  a  factor  of 
considerable  importance.  Private  care  is,  as  a 
rule,  a  more  expensive  mode  of  control  than  care 
in  an  institution,  and  when  the  amount  of  control 
that  is  needed  is  great  the  disproportion  is 
correspondingly  great.  A  patient  who  needs 
continuous  supervision  both  by  day  and  by 
night,  will  in  private  care  need  the  services  of 
at  least  two  attendants,  and  if  the  supervision 
is  prolonged,  of  three ;  and  attendants  whose 
services  are  temporarily  engaged,  as  in  private 
care,  demand  much  higher  wages  than  those 
whose  engagements  are  permanent.  In  an 
institution  the  same  patient  would  not  need  the 
exclusive  services  of  these  attendants,  and  each 
attendant  would  be  less  costly  ;  so  that  if  expense 
is  a  consideration  the  institution  is  to  be  chosen. 

As  these  are  the  main  factors  in  determining 
whether  the  patient  shall  be  sent  to  an  institu- 
tion or  treated  in  private  care,  so  are  they  the 
main  factors  in  determining  whether  resort  shall 
be  had  to  legal  process  for  restricting  the  power 
of  the  patient  over  his  own  conduct. 

If  the  case  be  one  of  mere  dementia  no  such 
resort  is  needed,  unless  for  reasons  of  expense  or 
convenience  it  is  determined  to  send  the  patient 
to  an  institution,  and  the  sending  must  be 
legalised.  Mere  dements  are  already  deprived 
by  their  malady  of  the  control  of  their  conduct ; 
and  no  intervention  is  necessary  to  do  what  the 
disease  has  already  done.  All  that  they  require 
is  the  same  supervision  and  nursing  that  is 
required  by  children  of  equivalent  intelligence. 
In  the  case  of  minors  whose  conduct  needs  more 
active  control,  certification  can  usually  be  avoided, 
since  they  arc  not  yet  fully  swi  juris,  and  the 
authority  of  the  parent  to  control  their  conduct 
does  not,  except  in  severe  cases,  need  to  be  rein- 
forced by  the  special  provision  of  the  lunacy 
law.  If  the  parent  chooses  to  say  to  his  child, 
"  I  have  made  arrangements  for  you  to  leave 
home  and  to  be  placed  in  the  care  of  So  and  so, 
to  whose  authority  you  must  submit,"  the  child 


has  no  alternative  but  to  obey.  When  an  adult 
is  but  slightly  affected  by  unsoundness  of  mind, 
and  is  himself  aware  of  his  unsoundness,  and 
desirous  of  placing  himself  imder  treatment,  then 
of  course  he  may  make  whatever  arrangements 
he  pleases  for  relinquishing  the  control  of  portions 
of  his  affairs.  He  may  give  power  of  attorney 
to  whomsoever  he  pleases  to  deal  with  his  estate, 
and  he  may  take  what  advice  seems  to  him 
judicious  and  desirable  as  to  the  disposal  of  other 
departments  of  his  conduct.  He  may  place 
himself  in  private  care  or  in  an  institution  as 
seems  best. 

Advice  is  often  given,  especially  by  neurologists 
who  have  no  special  knowledge  of  insanity,  but 
are  frequently  consulted  with  regard  to  it,  that 
the  patient  should  travel,  either  by  himself,  or 
with  a  friend,  or  imder  the  care  of  an  attendant, 
medical  or  other.  Such  advice  is  rarely  judicious. 
The  object  of  suggesting  a  change  of  surround- 
ings is  to  liberate  the  patient  from  the  necessity 
of  regulating  his  conduct  in  certain  departments; 
to  reduce  the  call  upon  function.  But  in  travel- 
ling, while  if  he  relinquishes  the  care  of  his 
estate,  the  call  upon  function  is  diminished  in 
this  direction,  it  is  manifestly  increased  in  others. 
The  constant  change  of  surroundings  brings  of 
necessity  the  constant  need  of  changes  of  con- 
duct in  adaptation  to  the  changes  of  surround- 
ings, and  the  relief  that  is  obtained  in  one 
direction  is  nullified  by  the  increased  demand 
that  is  made  in  others ;  so  that  we  find  in 
practice  that  in  the  early  stages  of  mental 
disorder  travelling  is  not  beneficial.  The  cases 
in  which  it  is  most  commonly  advised  are  cases 
of  slight  melancholia,  and  the  advice  is  given 
from  the  analogy  of  the  relief  from  care  that  is 
gained  by  jaded  men  of  business  from  a  holiday 
with  change  of  scene.  But  the  two  cases  are 
not  analogous.  The  jaded  man  of  business  has 
lost  the  elasticity  of  his  spirits  from  a  too  com- 
plete engrossment  in  the  cares  of  business, — 
from  the  circumstances  in  which  he  acts.  His 
depression  is  due  to,  and  proportionate  to  the 
stress  of  circumstances  upon  him,  and  when 
relieved  from  the  stress  of  circumstances  he 
recovers.  But  with  the  melancholic  it  is  other- 
wise. However  uiuch  the  stress  of  circumstances 
may  have  contributed  to  the  establishment  of 
his  malady,  it  is,  when  established,  independent 
of  his  circumstances.  The  definition  of  melan- 
cholia is  that  it  is  a  state  of  misery  that  is  not 
justified  by  the  circumstances  of  the  patient ; 
and  thei'efore  the  mere  relief  from  these  circum- 
stances is  not  sufficient  to  remove  it.  What 
the  melancholic,  with  his  conviction  of  his  own 
incompetence,  needs,  is  circumstances  that  make 
no  demand  upon  his  incompetence ;  and  these 
circumstances  are  not  to  be  found  in  travelling. 
Let  him  leave  home  by  all  means  ;  but  let  him 
go  to  some  one  spot  and  there  remain,  in 
surroundings  in  which  demands  upon  his  faculty 
of  regulating  his  own  conduct  are  minimised. 
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The  greatest  mistake  of  all  is  made  when  the 
melancholic  is  recommended  a  sea-voyage.  Here 
he  is  placed  in  circumstances  of  dismal  monotony, 
with  the  temptation  to  suicide  constantly  pressed 
upon  his  attention.  What  wonder  if  he  often 
succumbs  ? 

Regulation  of  Control. — Having  complied  with 
the  legal  formalities,  and  released  the  patient 
from  the  obligation  of  regulating  for  himself  the 
more  elaborate  portions  at  any  rate  of  his  con- 
duct, the  next  question  in  treatment  that 
presents  itself  is,  to  what  extent  this  release  is 
to  be  given  or  this  control  to  be  exercised. 
This  must  depend  upon  the  depth  to  which 
conduct  is  disordered.  If  only  a  superficial 
flake  is  peeled  off  from  the  upper  strata  of  his 
capabilities,  — •  if,  for  instance,  as  sometimes 
happens,  his  conduct  is  disordered  in  certain 
social  relations  only,  —  if  his  conduct  say 
towards  the  members  of  his  family,  or  towards 
members  of  the  other  sex,  or  towards  religious 
ceremonies,  or  towards  children,  or  with  respect 
to  legal  proceedings,  is  the  only  region  in  which 
his  conduct  is  disordered — then  there  is  no  need 
to  exercise  control  over  him  except  with  regard 
to  the  particular  relation  disordered.  There  is 
no  reason  why  persons  whose  disorder  of  con- 
duct is  limited  to  such  particular  divisions  as 
those  above  specified  should  be  deprived,  for 
instance,  of  the  management  of  their  "estate," 
nor  of  other  aspects  of  their  affairs.  The  limi- 
tation of  disorder  of  conduct  and  the  limitation 
of  control  which  logically  follows  upon  it,  are 
explicitly  recognised  both  in  English  and  Scotch 
law  by  provisions  which  allow  the  patient  to 
retain  the  management  of  his  other  affairs,  while 
he  is  deprived  wholly  or  partly  of  the  manage- 
ment of  his  estate ;  and  there  is  no  reason,  save 
the  difficulty  of  formulating  in  words  the  depart- 
ment of  conduct  disordered,  and  of  precisely 
limiting  the  control  to  that  department,  why 
the  principle  should  not  be  generally  applied  in 
statutory  enactments.  But  if  not  applied  in 
law,  it  can  and  ought  to  be  applied  in  practice, 
and  the  principle  upon  which  control  should  be 
exercised  over  lunatics  should  be,  in  all  save 
acute  and  recent  cases,  that  the  control  should 
extend  over  that  region  of  conduct  only  which 
is  disordered.  This  principle  is  already  followed 
to  some  extent  in  practice,  but  it  is  followed 
partially,  haltingly,  and  with  no  true  perception 
of  its  full  application.  All  patients  who  are 
detained  as  lunatics  are  not  controlled  in  the 
same  degree.  Some  are  allowed  their  liberty 
on  parole,  others  are  not ;  some  are  allowed  the 
restricted  use  of  money,  others  are  not ;  some 
are  allowed  to  regulate  their  own  costume  in 
accordance  with  their  own  taste,  others  are 
not ;  most  are  allowed  to  take  their  own  food 
in  such  quantities  as  they  desire,  others  are 
forcibly  fed ;  and  other  distinctions  are  in 
practice.  But  in  most  institutions  and  in  every 
large  institution  there  is  a  certain  fixed  maxi- 
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mum  of  freedom  which  no  patient  is  allowed  to 
exceed,  and  this  maximum  is  far  too  low,  and  is 
fixed  without  regard  to  the  considerable  class  of 
patients  whose  activities  need  resti'icting  in 
one  direction  only,  and  in  different  directions 
for  each. 

To  this  rule,  that  conduct  should  not  be  con- 
trolled further  than  it  is  disordered,  an  exemp- 
tion has  been  made.  In  all  acute  and  recent 
cases  the  control  must  be  very  complete ;  and 
this  for  several  reasons.  In  the  first  place, 
until  the  patient  has  been  under  observation 
for  some  time  it  is  not  known  with  certainty 
how  far  conduct  is  in  fact  disordered.  In  the 
second  place,  it  is  in  acute  and  recent  cases  tliat 
a  principle  already  alluded  to  applies,  viz.  that 
the  demand  upon  function  shall  be  withdrawn 
very  completely  so  as  to  leave  the  metabolic 
process  at  full  liberty  to  restore  the  damaged 
structure.  The  validity  of  this  exception  is 
fully  borne  out  in  practice.  It  is  found  that 
in  acute  and  recent  cases  the  mere  removal 
from  home  and  compulsory  detention  among 
strangers  has  of  itself,  without  further  measures, 
a  distinct  ameliorative  effect ;  and  it  is  a  well- 
established  fact,  known  to  all  who  have  care  of 
the  insane,  tliat  during  the  early  days  of  their 
malady  the  visits  of  relatives  and  friends  with 
whom  they  are  in  habits  of  social  intercourse 
has  a  detrimental  effect.  The  beneficial  influ- 
ence of  detention  under  control  is  often  ascribed 
to  the  mere  change  of  surroundings  of  every  kind 
which  it  usually  involves,  and  it  is  probable 
that  a  part  of  this  beneficial  influence  is  cor- 
rectly so  ascribed  ;  but  it  is  probable  also  that 
in  the  presence  of  near  relatives  and  customary 
friends  the  patient  feels  that  the  control  over 
him  is  relaxed,  and  that  he  may  venture  upon 
a  degree  of  self-assertion  which  in  their  absence 
he  would  not  aspire  to.  Be  the  explanation 
what  it  may,  the  fact  is  indisputable  that  in 
recent  and  acute  cases  of  insanity  the  mere 
removal  from  home  and  the  detention  under 
care  have  of  themselves  a  beneficial  effect,  an 
effect  which  is  at  once  neutralised  for  the  time 
being  by  the  visit  of  near  relatives.  Fortun- 
ately the  ill  effect  of  those  visits  does  not 
usually  endure.  Sometimes  the  melancholic 
who  has  poured  out  his  woes  to  his  wife  and 
has  wept  copiously  over  his  imaginary  troubles, 
will  cheer  up  on  the  instant  of  her  departure 
and  join  in  amusements  as  heartily  as  he  was 
doing  when  her  visit  was  announced.  More 
often  it  takes  him  a  few  hours  to  get  over  it, 
but  I  cannot  say  that  I  have  observed  any  per- 
manent ill  effect. 

It  is  in  cases  in  which  the  disorder  or  defect 
of  conduct  is  deepest,  in  which  the  most  funda- 
mental and  primary  departments  of  conduct  are 
affected,  that  the  control  must  be  most  com- 
plete. Where  the  primary  instinct  of  self-preser- 
vation is  absent,  or  is  reversed  ;  in  the  deeper 
forms  of  dementia,  in  which  almost  all  forms  of 
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conduct  are  lost,  and  the  patient  is  reduced  to 
the  infantile  condition ;  when  he  is  incapable 
of  preserving  himself  from  simple  mechanical 
dangers ;  when  he  cannot  be  trusted  alone  in  a 
room  for  fear  he  should  fall  out  of  his  chair 
into  the  fire,  or  stuff  into  his  mouth  any  uneat- 
able substance — coal,  rag,  or  paper — within  his 
reach  ;  when,  like  an  infant,  he  is  inattentive 
to  the  state  of  distension  of  his  rectum  and 
bladder,  and  passes  his  excretion  as  he  sits  ;  or 
when,  instead  of  using  his  activity  to  preserve 
his  life,  he  endeavours  with  all  his  resources  to 
put  an  end  to  it ;  in  either  case  the  control  over 
him  must  be  of  the  most  minute  and  vigilant 
character.  But  the  two  cases  are  manifestly 
different.  The  one  may  be  left  to  the  nurse 
and  the  general  physician.  The  other  needs 
the  utmost  exertions  of  the  most  skilled  attend- 
ants on  the  insane.  The  only  chance  of  pre- 
venting a  suicidal  patient  from  carrying  out  his 
intention  is  incessant  and  minute  vigilance. 
Even  incessant  vigilance  is  not  always  success- 
ful, but  it  is  the  only  means  at  our  disposal, 
and  it  must  be  employed. 

When  the  case  is  no  longer  recent ;  when  time 
has  been  given  for  any  acute  process  of  disorder 
in  the  brain  to  subside,  and  the  stage  has  arrived 
for  attempting  to  restore  the  deficient  function, 
and  to  re-educate  the  patient  into  normal  modes 
of  conduct,  then  control  must  be  gradually 
lessened,  and  the  patient  must  be  encouraged 
and  stimulated  to  exercise  those  departments 
of  conduct  of  which  he  has  been  hitherto 
deprived.  So  long  as  the  bones  of  a  broken 
arm  are  ununited,  so  long  must  the  arm  be 
kept  at  rest  in  a  splint,  and  its  function  sus- 
pended. So  long  as  the  valves  of  the  heart  are 
the  subject  of  acute  inflammation,  so  long  must 
the  function  of  the  heart  be  minimised  by  keep- 
ing the  patient  in  absolute  rest.  But  as  soon 
as  the  bones  are  united  we  encourage  the 
patient  to  overcome  the  stiffness  of  his  fingers 
hy  using  them  ;  as  soon  as  the  cardiac  inflam- 
mation has  subsided  we  encourage  the  patient 
by  graduated  exercise  to  strengthen  the  muscle 
of  his  heart ;  and  as  soon  as  the  acuteness  of 
the  outbreak  of  insanity  passes  away,  we  should 
encourage  the  patient  to  resume,  tentatively 
and  intermittently  at  first,  but  with  gradually 
increasing  frequency  and  completeness,  the  con- 
trol of  his  own  relations  with  his  surroundings. 
It  is  at  this  time  that  the  skill  of  the  alienist  is 
tested  to  its  utmost  capacity. 

Other  General  and  ISj^ecial  Treatment. — Leav- 
ing now  the  question  of  the  regulation  of  conduct 
by  external  coercion,  we  enter  on  the  considera- 
tion of  the  second  branch  of  treatment,  and  ask 
what  means  we  have  of  acting,  by  ingesta  and 
in  other  ways,  upon  the  disordered  cerebral 
processes  so  as  to  bring  about  their  restoration 
to  the  normal.  We  find  that  our  knowledge  of 
such  means  is  much  on  a  par  with  the  know- 
ledge that  Voltaire  attributed  to  metaphysicians, 


— "  fort  pen  de  chose."  Something,  however, 
we  have  gained. 

Under  normal  circumstances  the  great  re- 
storer of  the  function  of  the  highest  regions  of 
the  brain  is  sleep.  Towards  the  end  of  every 
day  sets  in  an  exhaustion  of  these  regions  which, 
if  pushed  to  extreme,  exhibits  itself  in  disorder. 
No  one  is  as  active,  as  alert,  as  mentally  com- 
petent, after  a  sleepless  night  as  after  a  night 
of  sound  sleep ;  and  the  persistent  deprivation 
of  sleep  of  itself  leads  to  great  disorder.  To 
this  we  add  the  knowledge  that  in  all  cases  of 
acute  and  recent  insanity  sleep  has  recently 
been  defective,  and  thus  we  gain  a  clear  and 
indisputable  indication  for  treatment  in  all  such 
cases.  Measures  must  be  taken  for  the  induc- 
tion of  sleep.  And  the  propriety  of  the  indica- 
tion for  treatment  is  shown  by  the  result. 
Until  sleep  is  induced  improvement  does  not 
take  place.  When  sleep  is  induced,  improve- 
ment does,  as  a  rule,  occur.  How,  then,  is 
sleep  to  be  induced  ?  The  obvious  reply  is  by 
the  administration  of  an  hypnotic  drug,  and  for 
many  years  the  routine  administration  of  opium 
in  recent  cases  of  insanity  was  followed,  and  the 
natural  consequences  were  such  that  a  reaction, 
as  unreasonable  as  the  practice,  set  in  against 
the  administration  of  all  hypnotics  whatever, 
and  a  most  pernicious  maxim  gained  currency 
that  "  chemical  restraint  is  as  bad  as  mechanical 
restraint."  It  is  difficult  to  say  which  part  of 
this  question-begging  statement  is  the  most  to 
be  condemned,  whether  the  false  analogy  be- 
tween sleep  and  restraint,  or  the  implication 
that  mechanical  restraint  is,  ipso  facto,  and  in 
all  cases,  bad.  If  a  patient  is  sleepless  ;  and  if 
I  have  a  drug  the  administration  of  which  will 
produce  sleep ;  and  if  after  the  sleep  so  pro- 
duced the  patient  is  better,  is  more  normal  both 
in  mind  and  conduct ;  am  I  to  be  precluded 
from  the  administration  because  of  the  stupid 
and  unjustifiable  statement  that  I  am  restrain- 
ing my  patient  by  chemical  means?  Such 
slavery  to  a  form  of  words  would  be  unworthy 
of  the  most  narrow-minded  pedant  that  ever 
exercised  his  degraded  ingenuity  in  Westminster 
Hall.  But  is  it  a  fact  that  sleep  so  produced 
is  ever  beneficial  1  I  affirm  with  the  utmost 
certainty  that  it  is ;  and  I  go  farther,  and  say 
that  by  the  administration  of  drugs  we  have 
the  power  in  certain  cases  of  converting  a 
furious  maniac  into  a  comparatively  sane  man ; 
of  reducing  his  maniacal  fury  down  to  mere 
restlessness,  and  even  to  tranquillity;  and  of  free- 
ing his  mind,  temporarily  at  any  rate,  from  the 
delusions  to  which  it  was  subject.  This  may 
be  "chemical  restraint,"  if  we  please  to  call  it 
so,  and  if  it  be,  let  us  be  heartily  thankful  that 
the  resources  of  modern  pharmacology  have 
placed  such  a  means  of  restraint  at  our  service. 
Of  course  it  will  be  said  that  I  advocate  the 
indiscriminate  and  excessive  use  of  hypnotics 
in  every  case  of  insanity.    How  far  this  accusa- 
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tion  is  justified  will  be  seen  from  the  following- 
remarks  : — 

In  inducing  sleep  our  first  object  must  be  to 
place  the  patient  in  those  physiological  con- 
ditions in  which  sleep  normally  occurs.  What 
are  these  conditions  ?  If  we  knew  them  all,  and 
could  reproduce  them,  we  could  induce  sleep 
without  administering  any  drug  at  all ;  but,  as 
we  know  only  some  of  them,  this  is  not  always 
possible,  although,  since  the  missing  condition 
may  be  one  of  those  that  we  do  know  of  and 
are  able  to  supply,  it  sometimes  happens  that 
we  are  able  by  mere  attention  to  hygiene  to 
induce  sleep  without  administering  any  drug. 
The  two  conditions  that  we  can  with  the 
greatest  confidence  associate  with  the  induction 
of  sleep  are  fatigue  and  repletion.  Other  things 
being  equal,  the  greater  the  previous  exertion 
and  the  greater  the  fatigue,  the  greater  the 
tendency  to  sleep ;  and  not  only  is  there  a  very 
definite  synchronism  between  the  absorption  of 
food  and  the  induction  of  sleep,  but  deficiency 
of  food  is  inimical  to  sleep.  When  therefore 
we  have  to  deal  with  a  patient  who  suffers  from 
sleeplessness,  it  is  important  to  secure  for  him  a 
healthy  degree  of  fatigue  by  inducing  him  to 
take  a  healthy  amount  of  muscular  exertion, 
and  especially  of  exertion  in  the  open  air ;  and 
it  is  far  more  important  to  secure  for  him  the 
absorption  of  food.  In  the  majority  of  cases  of 
acute  insanity  that  come  under  treatment  the 
patient  is  suffering  from  starvation.  He  has 
either  refused  or  neglected  to  take  food  in 
sufficient  quantity,  and  his  sleeplessness  has  the 
same  source  as  that  of  the  man  who  has  had  to 
go  to  bed  supperless.  Nothing,  not  even  acute 
pain,  is  so  efficient  a  cause  of  vigil  as  an  empty 
belly.  Even  in  the  torments  of  toothache  and 
of  gout  snatches  of  sleep  are  possible,  but  the 
hungry  man  does  not  sleep  even  for  a  moment. 
Hence  our  first  measure  in  the  treatment  of 
acute  insanity,  accompanied,  as  it  always  is,  by 
insomnia,  is  to  give  a  copious  meal  of  some 
easily  assimilated  food.  Slops  and  stimulants, 
concentrated  foods  and  meat  extracts,  are  not 
what  is  needed.  What  is  needed  is  a  bellyful 
of  easily  assimilated  food  ; — Benger's  food,  reva- 
lenta,  arrowroot,  rice  and  milk,  or  better,  if  the 
patient  will  take  it,  aud  his  digestion  can  cope 
with  it,  beefsteak  and  potatoes,  bread  and  butter 
— anything,  in  short,  that  is  both  nourishing 
and  bulky.  Not  seldom  this  measure  and  this 
alone  is  enough  to  secure  a  sound  and  long 
sleep  to  a  patient  who  has  scarcely  slept  at  all 
for  weeks.  And  in  any  case  the  treatment  is 
right.  The  waste  of  the  superior  cerebral 
regions  on  which  the  insanity  depends  may  be 
of  such  a  character  that  it  cannot  recover  even 
when  copious  supplies  of  pabulum  are  presented 
to  it ;  but  whatever  its  character,  it  certainly 
cannot  be  made  good  without  material  to  make 
it  good ;  and  hence,  in  all  cases  of  acute  and 
recent   insanity,  copious  feeding  is  required. 


Young  people  sometimes  come  under  care  with 
the  history  that  their  appetite  is  good,  that 
they  have  been  eating  pretty  well.  But  in 
such  cases  the  statement  must  be  received  with 
a  qualification.  The  amount  of  food  that  they 
have  taken  may  have  been  sufficient  for  the 
needs  of  a  mature  adult ;  but  the  mature  adult, 
the  parent  who  gives  us  the  account,  does  not 
realise  how  greatly  the  need  for  food  of  the 
adolescent  and  the  immature  adult  exceeds  that 
of  the  mature  adult.  The  lad  of  18  or  20  needs 
at  least  three  times  as  much  food  as  the  man  of 
45  or  50,  and  what  is  sufficient,  judged  by  the 
standard  of  the  one,  is  very  insufficient  for  the 
needs  of  the  other.  On  every  account  the 
administration  of  abundance  of  food  is  the  first 
necessity  in  the  treatment  of  acute  insanity, 
especially  in  the  young. 

But  it  is  not  enough  that  food  should  be 
administered.  It  must  be  absorbed.  And  in 
acute  insanity,  especially  in  melancholia,  the 
digestive  functions  are  almost  always  disordered. 
Even  in  the  sane,  the  depression  that  accom- 
panies dyspepsia  is  sufficiently  notorious.  In 
morbid  depression  dyspepsia,  or  other  disorder 
of  the  processes  of  the  gastro-intestinal  canal, 
is  scarcely  ever  absent.  This,  then,  must  be 
the  next  care  of  the  alienist  physician,  and 
here  again  the  value  of  regulated  exercise 
and  a  well-ordered  diet  will  soon  make  itself 
apparent. 

If  food  alone  is  insufficient  to  induce  sleep, 
and  commonly  it  is  not  by  itself  sufficient, 
attention  must  be  paid  to  the  circumstances 
under  which  sleep  is  sought,  which  may  include 
some  that  are  preventing  sleep.  Every  one 
knows  the  greater  difficulty  of  sleeping  in  the 
sweltering  heat  of  summer  as  compared  with 
that  of  sleeping  in  cold  winter  nights ;  and 
many  a  case  of  insomnia  may  be  relieved  by 
the  removal  of  two  or  three  superfluous 
blankets.  Coldness  of  the  feet  is  a  very 
effectual  preventive  of  sleep,  and  the  inser- 
tion of  a  hot  bottle  in  the  bed  will  often  render 
the  administration  of  a  drug  unnecessary.  The 
importance  of  quiet  need  not  be  insisted  on, 
and  of  all  the  complaints  made  by  patients  of 
ill  -  treatment  in  lunatic  asylums,  none  has 
seemed  to  me  more  bitter,  nor  better  founded, 
than  that  which  refers  to  the  flashing  of  a 
lantern  in  the  eyes  of  sleepers  by  the  night 
watchman,  a  practice  which  is  highly  inimical 
to  sleep,  and  ought  not  to  be  permitted. 

Supposing,  however,  that  when  attention  has 
been  paid  to  all  these  matters  of  hygiene,  and 
that  the  patient  is  still  sleepless,  resort  must  be 
had  to  hypnotic  drugs,  and  of  these  we  have  a 
large  number  to  choose  from.  The  particular 
drug  chosen  will  vary  with  the  character  of  the 
malady,  but  in  all  cases  the  best  practice  is  to 
begin  with  a  large  dose,  and  to  give  this  dose 
time  to  act,  rather  than  to  give  repeated  small 
doses  at  frequent  intervals.    When  a  patient  is 
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ill  a  state  of  very  acute  mania,  raving  and 
raging  and  ramping,  there  is  no  drug  that 
approaches  in  rapidity  and  efficiency  of  action 
to  hyoscin.  It  is  said  to  be  uncertain  in  its 
action,  and  occasionally  to  produce  dangerous 
effects,  but  these  I  have  never  seen,  although  I 
have  used  it  largely,  and  in  much  larger  doses 
than  are  customary ;  and  I  am  inclined  to  be- 
lieve that  where  it  has  had  ill  effects  it  has 
either  been  improperly  prepared,  or  has  been 
administered  in  larger  doses  than  the  adminis- 
trator was  aware  of.  In  such  a  case  as  has 
been  mentioned,  my  practice  is  to  give  one- 
fiftieth  of  a  grain  hypodermically  or  one-twenty- 
fifth  of  a  grain  by  the  mouth,  and  usually  the 
patient  is  asleep  in  five  minutes,  and  wakes 
after  from  six  to  ten  hours  without  an  un- 
pleasant symptom.  The  effect  of  the  drug, 
even  when  administered  hypodermically,  is 
sometimes  delayed  ;  I  have  known  it  to  take 
no  effect  whatever  for  as  much  as  two  hours ; 
but  it  must  not  be  I'epeated  for  at  least  twelve 
hours,  and  I  have  never  known  it  to  fail.  It 
may  be  that  thus  to  produce  a  tranquil  sleep 
almost  immediately  in  a  patient  who  was 
liowling,  roaring,  dancing,  struggling,  smashing, 
biting  and  kicking — it  may  be  that  to  produce 
in  him  an  instant  and  tranquil  sleep,  from 
which  he  awakes  quiet  and  comparatively 
rational,  or,  as  has  happened  in  one  case  under 
my  care,  from  which  he  awakes  completely  and 
permanently  sane — it  may  be  that  this  is 
chemical  restraint,  and  if  it  be,  let  us  be  thank- 
ful that  we  have  such  a  means  of  restraint  at 
our  command. 

When  the  mania  is  less  acute  and  of  a  more 
lasting  character,  and  especially  in  the  excite- 
ment of  general  paralysis,  no  drug  has  the 
efficacy  of  sulphonal,  the  action  of  which  is 
somewhat  peculiar.  It  is  very  insoluble,  and 
has  no  hypnotic  effect  for  some  hours  after  its 
introduction  into  the  stomach ;  on  the  other 
hand,  its  action,  unlike  that  of  hyoscin,  is  very 
enduring.  After  a  sufficient  dose  of  sulphonal 
a  maniacal  patient  will  not  only  obtain  several 
hours'  sleep,  but  after  he  awakes  the  drug  will 
maintain  its  action,  and  the  patient  will  be 
tranquil,  but  rather  stupid,  and  apt  to  be 
drowsy  for  the  whole  of  the  following  day.  In 
other  words,  as  sulphonal  is  slowly  absorbed,  so 
it  is  slowly  eliminated ;  and  when  it  is  given  by 
routine  in  daily  doses  it  accumulates  in  the 
body  and  produces  disastrous  effects.  Sulphonal 
should  never,  therefore,  be  given  continuously. 
Its  use  should  be  alternated  with  that  of  other 
hypnotics,  and  even  when  not  alternated  it 
should  not  be  given  for  more  than  three  or 
four  days  in  succession.  In  view  of  the  delay 
ill  its  absorption,  it  is  always  wise  to  combine, 
at  any  rate,  the  first  dose  of  sulphonal  with  a 
less  quantity  of  its  congener  trional,  whose 
action  is  much  more  rapid  and  more  transient. 
The  trional  puts  the  patient  to  sleep,  and  the 


sulphonal  maintains  the  sleep.  For  the  first 
night  30  or  40  grains  of  sulphonal  may  be  com- 
bined with  20  of  trional ;  and  this  may  be 
followed  the  next  afternoon  by  30  grains  of 
sulphonal,  and  the  third  or,  at  any  rate,  the 
fourth  night,  the  patient  will  usually  sleep 
without  any  drug. 

Bromide  of  potassium,  chloral  hydrate,  and 
opium  with  its  component  alkaloids,  are  little 
used  as  hypnotics  in  the  treatment  of  the 
insane.  Bromide  of  potassium  has  its  use  as  a 
calmative  in  the  mania  which  is  associated  with 
epilepsy,  and  when  administered  for  this  pur- 
pose is  of  little  use  in  less  than  drachm  doses. 
Chloral  hydrate  is  not  to  be  recommended 
except  as  a  variant  to  be  used  during  the 
intermission  of  other  drugs.  Opium  is  now 
perhaps  as  much  neglected  as,  when  our  re- 
sources were  more  limited,  it  was  used  in  excess. 
As  a  hypnotic,  indeed,  it  has  little  value,  but  it 
often  appears  to  have  a  distinct  ameliorative 
effect  in  melancholia,  especially  in  the  melan- 
cholia of  middle  and  advanced  age,  given 
regularly  two  or  three  times  a  day.  Of  course 
in  thus  administering  opium  or  morphia  we  run 
great  risk  of  establishing  an  opium  or  morphia 
habit,  but  this  is  a  risk  that  must  be  run.  The 
choice  is  between  two  evils — between  leaving 
the  patient  in  the  most  wretched  condition  in 
which  a  human  being  can  be,  or  relieving  him 
at  a  cost  which  is  indeed  great,  but  which  both 
he  and  all  to  whom  he  is  dear  would  be  willing 
to  pay  for  his  relief.  As  a  mere  hypnotic 
the  most  appropriate  drug  in  melancholia  is 
paraldehyde. 

Apart  from  the  administration  of  food  as  an 
hypnotic,  it  is  of  very  great  importance  upon 
other  grounds  in  the  treatment  of  insanity. 
Less  important,  perhaps,  in  the  insanities  of 
old  age  and  middle  life  than  in  those  of  youth, 
it  is  yet  important  in  all.  As  most  cases  of 
recent  and  acute  insanity  that  come  under  care 
are  found  to  have  been  for  some  time  sleepless, 
so  most  of  such  cases  are  found  to  have  been 
for  some  time  underfed,  and  a  copious  supply 
of  food  is  usually  as  important  an  element  in 
their  treatment  as  is  the  induction  of  sleep. 
Often  it  happens  that  the  patient  will  not  take 
food ;  more  often  that  the  food  that  he  does 
take  is  not  assimilated.  There  are  patients 
who  will  not  eat  in  company,  or  if  they  know 
that  they  are  observed  ;  and  there  are  patients 
who  will  not  eat  alone.  There  are  those  who 
will  not  eat  from  conscientious  scruples  that 
they  do  not  deserve  it,  or  that  it  is  not  paid 
for,  or  that  they  are  not  entitled  to  it ;  and 
there  are  those  who  will  not  eat  anything  that 
they  have  not  previously  stolen.  There  are 
patients  who  take  insane  prejudices  against  this 
or  that  kind  of  food,  and  again  patients  to 
whom  this  or  that  kind  of  food  alone  is  accept- 
able. By  far  the  most  important  peculiarity  is 
the  refusal  of  food,  and  this  may  be  of  various 
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degrees  of  intensity.  With  some  patients  it  is 
the  first  step  only  which  costs,  and  after  he  has 
been  compelled  to  take  a  spoonful  he  will  eat 
the  rest  of  his  meal  voluntarily.  Another  will 
take  nothing  voluntarily,  but  will  allow  himself 
to  be  spoon  fed ;  others  will  need  to  be  fed  with 
the  tube,  but  will  take  contentedly  whatever  is 
thus  administered ;  while  yet  others  will  resist 
to  the  uttermost  any  attempt  to  feed  them,  and 
when  at  length  they  are  fed  will  thrust  their 
fingers  into  their  throats  and  do  their  utmost 
to  induce  vomiting  of  the  food  given.  Very 
many  methods  have  been  adopted  of  feeding 
those  who  refuse  food,  and  an  account  of  most 
of  them  may  be  found  in  Hack  Tuke's  Dic- 
tionary of  Psychological  Medicine.  Practically 
the  methods  may  be  reduced  to  three — the 
spoon,  the  nasal  tube,  and  the  ordinary  stomach 
tube.  The  spoon  should  be  used  where  it  can 
be  used,  and  where  it  cannot  the  stomach  tube 
is  undoubtedly  the  best  alternative.  The 
numerous  deaths  that  have  occurred  from 
pneumonia  after  the  use  of  the  nasal  tube  are 
alone  sufficient  to  condemn  it.  A  patient  who 
refuses  food  is  suicidal,  and  the  introduction  of 
food  by  the  nasal  tube  gives  him  an  opportunity 
of  inhaling  the  food  purposely  if  this  do  not 
occur  by  accident ;  or  if  the  tube  is  passed 
sufficiently  far  to  obviate  this  danger  he  can 
bring  it  forward  into  his  mouth,  bite  off  the 
end,  and  swallow  it.  In  feeding  by  the  stomach 
tube  it  is  important  to  remember  two  precau- 
tions. The  tube  should  be  well  softened  in 
scalding  water,  and  the  food  should  be  strained 
through  a  sieve  so  as  to  free  it  from  lumps 
which  would  block  the  tube.  No  reliance  can 
be  placed  upon  the  assurance  of  the  cook  that 
the  food  has  been  strained,  and  the  operator 
should  strain  it  himself  or  have  a  strainer  in- 
serted into  the  funnel.  With  regard  to  the 
nature  of  the  food,  the  slops  enumerated  on  a 
previous  page  are  the  most  appropriate.  Liebig's 
extract,  Bovril,  Valentine's  meat  juice,  and 
other  extracts  can  be  added  if  it  is  thought 
expedient ;  but  as  their  nutritive  value  is  low, 
and  as  there  is  no  palate  to  consider,  there  is 
not  much  object  in  doing  so.  More  important 
is  the  administration  of  helps  to  digestion,  of 
zymine,  of  pepsine,  lacto-pepsin,  etc. 

In  melancholia,  and  in  acute  insanity  gener- 
ally, there  is  almost  always  some  disorder  of 
function  of  the  stomach  and  intestines,  and  this 
has  to  be  considered  and  dealt  with.  Usually 
when  the  stomach  tube  is  passed  a  few  bubbles 
of  air  will  escape  from  the  stomach,  and  in 
some  cases  this  air  is  horribly  foetid.  When 
this  is  the  case  the  stomach  should  be  system- 
atically washed  out  before  the  administration  of 
food,  and  after  its  fa3tid  contents  have  been 
withdrawn  it  should  be  flooded  with  a  solution 
of  permanganate  of  potash  or,  better,  of  sanitas 
oil,  which  has  a  much  more  powerful  deodor- 
ising effect,  and  to  this  treatment  may  be  added 


the  administration  of  ^-naphthol  or  other  in- 
testinal disinfectant. 

Apart  from  those  that  have  been  enumerated, 
our  means  of  dealing  with  the  morbid  processes 
that  underlie  insanity  are  extremely  limited,  as 
indeed  may  be  inferred  from  our  ignorance  of 
their  nature.  It  is  found,  however,  that  there 
are  certain  morbid  states  of  body  which  accom- 
pany certain  forms  or  cases  of  insanity,  and 
that  the  insanity  fluctuates,  recovers,  and  re- 
lapses, pari  passu,  with  the  bodily  state.  The 
connection  of  melancholia  with  gastro-intestinal 
disorder  has  already  been  referred  to,  and  cases 
have  been  recorded  of  cystitis  and  other  bodily 
maladies  with  which  insanity  coexisted  and  with 
which  it  varied.  Hence  it  is  incumbent  in 
every  case  of  insanity  to  investigate  thoroughly 
the  bodily  health,  and  to  treat  any  bodily  dis- 
order that  may  be  discovered  in  the  hope  that 
with  its  improvement  the  mental  state  also  may 
improve. 

The  opinion  is  more  and  more  gaining  ground 
that  in  a  large  proportion  of  cases  of  insanity 
the  disturbing  agent  is  a  poison  of  some  kind. 
In  general  paralysis,  in  acute  delirious  mania, 
in  puerperal,  alcoholic,  and  saturnine  insanities 
this  mode  of  origin  exists  without  doubt ;  and 
true  curative  treatment  of  insanity  will  begin 
when  our  knowledge  is  sufficiently  advanced  to 
enable  us  to  eliminate,  destroy,  or  counteract 
these  poisons  before  they  had  prodiiced  irre- 
trievable structural  damage.  This  knowledge 
we  have  not  yet  reached,  and  in  the  mean- 
time our  therapeutical  measures  ai'e  limited  to 
treating  whatever  morbid  process  we  can  find 
that  is  amenable  to  treatment,  and  so,  by 
inducing  a  general  state  of  good  health,  to  place 
the  tissues  of  the  individual  in  the  most  favour- 
able state  for  eliminating  or  destroying  the 
poison. 

In  view  of  this  mode  of  the  causation  of 
insanity,  it  is  upon  organo-therapy  and  serum- 
therapy  that  our  hopes  are  chiefly  based  of 
eventually  treating  insanity  in  a  scientific 
manner,  and  the  tentative  efforts  that  have 
been  made  in  this  direction  are  not  destitute  of 
encouragement,  though  more  than  this  cannot 
yet  be  said  of  them.  The  administration  of 
thyroid  extract  has  been  tried  in  a  large  number 
of  cases  besides  those  of  cretinism  and  myxce- 
dema,  in  which  its  action  is  so  marvellous,  and 
in  a  few  of  these  cases  recovery  has  followed 
under  circumstances  that  leave  little  doubt  that 
the  recovery  was  due  to  the  administration  of 
the  extract ;  but  no  class  of  cases  has  yet  been 
identified  as  specially  amenable  to  this  mode  of 
treatment,  and  ti-eatment  by  serum-therapy  has 
not  yet  begun. 

While  many  of  the  poisons  that  serve  in  the 
production  of  insanity  are  unknown,  and  while 
those  that  are  known  are  not  amenable  to  the 
action  of  any  known  antidote,  there  are  some 
which,  if  we  cannot  deal  with  them  when  once 
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they  have  gained  entrance  to  the  body,  we  can 
at  least  arrest  at  the  door  and  prevent  from 
entering.  We  cannot  undo  the  mischief  that 
alcohol  has  done  to  the  brain,  but  we  can  at 
least  see  to  it  that  no  more  alcohol  is  imbibed, 
and  so  of  lead,  morphia,  chloral,  and  other  in- 
gested poisons.  In  puerperal  insanity,  also,  we 
can  clear  out  the  uterus,  and  counteract  the 
septicity  of  its  contents,  which,  in  some  cases  at 
least,  appears  to  be  contributory  to  the  insanity. 

Dr.  Haig  has-  written  much  and  strenuously 
upon  the  evil  effect  of  an  animal  diet  in  bringing 
about  uric-acidsemia  and  melancholia,  and  upon 
the  advantages  in  this  psychosis  of  regulating 
the  diet  and  administering  salicylates.  There 
is  no  doubt  that  in  melancholia  the  blood- 
pressure  is  high,  but  beyond  this  there  is 
nothing  in  the  majority  of  cases  of  melancholia 
to  corroborate  Dr.  Haig's  doctrine.  It  is  very 
rarely  that  a  case  of  melancholia  is  improved 
by  the  administration  of  salicylates,  but  here 
and  there  we  do  meet  with  a  case,  usually  that 
of  a  portly,  middle-aged  man  who  has  lived 
pretty  freely,  whose  depression  does  appear  to 
be  favourably  influenced  by  the  administration 
of  these  compounds.  The  cases  in  which  they 
are  likely  to  be  useful  are  those  in  which  the 
urine,  scanty  and  of  high  specific  gravity  during 
the  day,  is  copious  and  watery  in  the  night, 
and  in  which  the  patient  has  to  get  out 
of  bed  once  or  twice  to  pass  water — cases,  in 
short,  of  incipient  renal  disease.  The  combina- 
tion of  depression  of  spirits  with  these  symptoms 
is  not  very  common,  in  spite  of  all  that  Dr. 
Haig  maintains,  but  when  they  are  so  combined 
the  administration  of  salicylates  has  a  very 
marked  effect  in  improving  both  the  one  and 
the  other. 

There  are  certain  phases  of  conduct  exhibited 
l)y  the  insane  which  demand  special  notice  with 
reference  to  their  treatment. 

Suicidal  Tendency. — This  is  extremely  com- 
mon in  acute  insanity.  There  is  a  prevalent 
opinion  among  those  whose  experience  of  in- 
sanity is  limited  that  mania  and  melancholia 
are  entirely  distinct  forms  of  the  malady,  and 
that  the  tendency  or  impulsion  to  suicide  occurs 
in  the  latter  form  only.  This  view  is  entirely 
erroneous.  It  is  true  that  the  deliberate  inten- 
tion to  commit  suicide  is  very  often  associated 
with  melancholia,  but  it  is  also  true  that 
conduct  of  the  most  determined  and  persistent 
suicidal  character  is  often  exhibited  in  states  of 
acute  mania  in  which  no  other  sign  of  depres- 
sion is  apparent,  and  in  which  there  does  not 
seem  to  be  enough  mind  for  the  formation  of 
deliberate  intention.  It  is  in  such  cases  that 
refusal  of  food  is  most  obstinate,  and  that 
impulsive  rushes  to  the  windows,  attempts  at 
strangulation,  and  so  forth,  are  most  common. 
For  the  prevention  of  suicide  in  these, 
as  in  other  cases,  there  is  but  one  method 
which  has  any  chance  of  success,  and  that  is 


the  exercise  of  incessant  vigilance.  Under  no 
circumstances,  neither  by  night  nor  day,  must 
the  patient  be  left  unwatched  for  a  single 
moment.  He  must  be  accompanied  in  his 
goings  out  and  his  comings  in.  He  must  be 
taken  to  the  closet  and  watched  while  there, 
and  an  attendant  must  sit  by  his  bedside  all 
night.  And  the  attendant  must  be  experienced 
in  the  ways  of  such  patients,  and  fully  impressed 
with  the  necessity  of  making  the  vigilance  in- 
cessant. A  patient  whose  head  is  under  the 
bed-clothes  is  practically  as  well  screened  from 
observation  as  if  he  were  in  a  room  alone,  and 
in  such  circumstances  can  stuff  his  mouth  with 
a  corner  of  the  sheet,  and  so  suffocate  him- 
self effectually,  while  his  attendant  sits  by 
unsuspecting. 

Masturbation  is  a  very  common  habit  in  the 
insane  of  both  sexes,  and  one  that  is  very 
difficult  to  counteract.  Those  who  are  still 
sufficiently  governed  by  the  restraint  of  modesty 
to  restrain  from  it  while  they  are  under  obser- 
vation should  be  kept  under  observation  to  the 
same  extent  as  a  siiicidal  patient,  but  many  of 
those  who  are  addicted  to  this  habit  own  no 
such  restraint.  In  them  continuous  and  labor- 
ious employment  is  the  most  effectual  remedy. 
They  should  be  worked  in  the  garden,  the  field, 
or  the  shop  until  they  are  dog-tired,  kept  up 
late,  made  to  rise  early,  and  lightly  clothed  at 
night.  In  those  cases  in  which  the  habit  is 
most  fixed,  the  patients  are  as  a  rule  too  de- 
mented to  be  capable  of  any  but  the  simplest 
employments,  but  still  they  can  be  harnessed 
with  others  to  a  cart  or  a  roller,  and  thus  kept 
from  the  indulgence.  When  they  are  not 
physically  fit  even  for  this  mode  of  exercise 
their  dress  can  be  so  arranged  that  their 
genitals  are  inaccessible  to  them,  but  this 
expedient  is  far  less  successful. 

Faulty  habits  as  they  are  called,  that  is  to 
say,  the  emptying  of  the  bladder  and  rectum 
into  the  clothes,  are  very  frequent  among  the 
insane,  and  are  due,  sometimes  to  the  mere 
negligence  of  dementia,  sometimes  to  the  desire 
to  cause  trouble  and  annoyance,  and  sometimes 
to  a  strange  but  undoubted  association  between 
the  performance  of  these  acts  and  the  satis- 
faction of  sexual  desire.  In  most  cases  the 
fault  can  be  overcome  by  observance  of  the 
routine  of  visiting  the  closet  at  moderately 
frequent  intervals,  that  is  to  say,  after  every 
meal,  and  once  or  twice  during  the  night. 

Destrnctiveness  is  sometimes  an  impulsive 
outbreak  of  Berserker  rage,  of  which  no  ex- 
planation can  be  given,  and  against  which 
scarcely  any  precautions  are  adequate ;  but 
more  often  it  is  the  resource  of  vacuity.  A 
man  has  a  certain  amount  of  energy  to  expend, 
and  this  energy  will  find  egress  in  some  mode 
of  activity.  If  no  useful  mode  of  activity 
presents  itself  or  is  available,  it  will  find  egress 
in  twisting  the  buttons  off  his  coat,  in  tearing 
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his  clothes,  in  pulling  things  to  pieces,  and  so 
forth.  The  remedy  is  obvious.  He  should  be 
found  something  to  do.  If  he  is  too  demented 
to  undertake  any  more  intelligent  occupation 
than  that  of  tearing,  he  should  be  given  news- 
papers to  tear. 

Mechanical  restraint  is  practically  never  used 
in  institutions  specially  devoted  to  the  treat- 
ment of  insanity,  although  the  imbecile  wards 
of  workhouses  are  not  considered  properly 
equipped  without  a  supply  of  strait  waistcoats 
and  of  buckled  sheets  for  fastening  troublesome 
patients  down  in  bed.  While  restraint  to  the 
extent  which  this  provision  of  appliances  implies 
is  never  required,  and  is  improper,  it  is  a  ques- 
tion whether  the  total  abolition  of  mechanical 
restraint  is  not  an  unnecessary  and  an  undesir- 
able sacrifice  to  convention  and  sentiment. 
Certainly  mechanical  restraint  should  never  be 
employed,  and  should  be  rendered  illegal  outside 
of  lunatic  asylums ;  but  with  the  usual  logic 
of  that  law,  which  its  professors  are  fond  of 
describing  as  the  perfection  of  common  sense, 
the  use  of  mechanical  restraint,  in  the  last 
resort,  in  places  in  which  its  use  is  surroimded 
by  every  imaginable  safeguard,  is  pounced  upon, 
discovintenanced,  and  considered  disreputable ; 
while  its  use  by  persons  who  are  very  incom- 
petent judges  of  its  necessity  or  desirability  as  a 
frequent  means  of  control  in  cases  in  which  it  is 
neither  necessary  nor  desirable,  is  not  forbidden 
in  private  houses  or  in  workhouses. 

While  the  cases  in  which  the  use  of  mechanical 
restraint  is  permissible  are  undoiibtedly  very 
few,  there  is  a  small  residue  in  which  it  is  some- 
times of  service  and  even  very  beneficial.  A 
patient  will  sometimes  beg  to  be  tied  down  or 
put  in  a  strait  waistcoat  in  order  to  prevent  him 
from  giving  way  to  his  impulse  to  injure  him- 
self or  others ;  and  in  such  a  case  the  feeling  of 
confidence  and  peace  that  is  engendered  by  the 
restraint  is  far  greater  than  can  be  attained  by 
the  knowledge  of  watchfulness  on  the  part  of 
liis  attendants,  and  is  well  worth  the  sacrifice  of 
a  principle  which,  carried  to  excess,  is  but  a 
sentiment.  Cases  of  very  persistent  masturba- 
tion are  sometimes  impossible  to  control  by  any 
but  mechanical  means,  and  in  such  cases  the 
mechanical  restraint  is  certainly  a  less  evil  than 
continual  struggling  and  interference.  The 
same  may  be  said  of  cases  of  very  persistent 
self-injury.  In  this,  as  in  other  matters,  there 
is  a  degree  of  fanaticism  which  is  unjustifiable 
and  pernicious.  While  it  is  undoubted  that  the 
use  of  mechanical  restraint  should  be  minimised 
to  the  utmost,  it  is  a  mistake  to  suppose  that  it 
would  be  an  unmixed  benefit  to  abolish  it 
altogether. 

I  n  sects.  See  Cholera,  Epidemic  {Etiology, 
Insects) ;  Dermatitis  Traumatica  et  Venenata 
{Causal  Agents) ;  Malaria  ;  Myiasis  ;  Para- 
sites {Diptera) ;  Pinta  {Etiology). 


Insemination.  -—  The  deposition  of 
semen  in  the  vaginal  canal  as  the  result  of 
sexual  connection. 

insensibility.     See  An/esthesia;  Un- 
consciousness ;  etc. 

Insertion  of  Cord.  See  F(etus  and 

Ovum,  Development  {Umbilical  Cord);  Preg- 
nancy, Pathology  of  {Diseases  of  Placenta  and 
Cord,  Ano7nalies  in  l7isertion  of  Cord). 

Insolation.  See  Sunstroke;  Tropics, 
Unclassed  Fevers  of. 

Insomnia.  See  Sleep,  Normal  and 
Morbid  ;  Brain,  Affections  of  Blood- Vessels 
{AncBmia,  Hypercemia) ;  Gout  {Symptoms,  Ner- 
vous System) ;  Headache  {Results) ;  Heart, 
Affections  of  Myocardium  and  Endocardium 
{Treatment,  Sleeplessness);  Hypnotics;  Hyp- 
notism {Therapeutic  Uses) ;  Insanity  ;  Pel- 
lagra {Symptoms,  Insomnia)  ;  Pregnancy, 
Affections  and  Complications  {Nervous 
System) ;  Pruritus  {Treatment  of  Insomnia). 

Inspiration.  See  Physiology  {Respira- 
tion, Mechanism,  Movements  of  Respiration) ; 
Pulse  {Pulse  and  Respiration) ;  Respiration. 

Instillation. — The  administration  of  a 
liquid  medicine  drop  by  drop,  usually  in  connec- 
tion with  diseases  of  the  eye  or  ear.  See 
Bladder,  Diseases  {Cystitis,  Treatment,  Instil- 
lation). 

Instinct.  See  Insanity,  Nature  and 
Symptoms  {Index  of  Mental  Functions,  Instincts). 

Instruments.  See  Aseptic  Treatment 
op  Wounds  :  Antiseptic  Surgery  ;  Curettage  ; 
Disinfection  ;  Labour,  Operations  ;  etc. 

Insufficiency.  See  Inadequacy;  In- 
competence ;  Heart,  Affections  of  Myocar- 
dium AND  Endocardium  ( Valvular  Lesions) ; 
Pulse. 

Insufflation. — The  blowing  of  air  laden 
with  a  finely  divided  drug  or  of  a  vapour  into  a 
cavity,  e.g.  the  larynx  for  medical  purposes. 
See  Pharmacology  ;  etc. 

Insula  Reilli.    See  Brain,  Physiology 

OF  {Anatomy,  Island  of  Reil). 

Insular  Sclerosis.  See  Paralysis 
( With  Tremor,  Disseminated  Sclerosis). 

Insurance.    See  Life  Insurance. 

Integ^ument.  Skin. 

Intellig'ence.  See  Insanity,  Nature 
AND  Symptoms  {Index  of  Mental  Functions, 
Thought,  Intelligence). 

Intemperance.  See  Alcoholism; 
Morphinomania  ;  Vice. 
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Intention.  See  Aseptic  Treatment  op 
Wounds  {Healing). 

Intention  Tremor. —  Trembling  or 

oscillation  of  a  part  {e.g.  the  hand)  when  a 
voluntary  movement  is  made  ;  volitional  tremor  ; 
a  symptom  of  multiple  or  insular  sclerosis.  See 
Tremor. 

Inter-. — In  compound  words  m^er- signifies 
between,  e.g.  interarticular,  between  the  joints  or 
within  the  joint  between  two  bones  in  articula- 
tion ;  etc.  etc. 

Interception  System.— The  dry 

method  for  the  removal  of  sewage ;  conservancy 
system ;  ashes,  earth,  peat,  or  sawdust  may  be 
used.    See  Sewage  and  Drainage. 

Intermarrlag^e.    See  Consanguinity. 

Intermaxilla.    See  Palate  {Hare-Lip). 

Intermenstrual.— Occurring  between 
two  menstrual  periods,  e.g.  intermenstrual  pain 
{Mittelschmerz),  intermenstrual  discharge,  red  or 
white  {Metrorrhagia  and  Leucorrhoea).  See 
Gynecology,  Diagnosis  in  ;  Menstruation  and 
ITS  Disorders. 

Interments.  See  Burial  Places; 
Cremation. 

Intermittent.— Occurring  at  intervals, 
e.g.  intermittent  fever  (malaria),  intermittent 
claudication  (lameness  due  to  arterio-sclerosis), 
intermittent  pulse,  intermittent  insanity,  etc. 

Interne. — The  physician  or  surgeon  who 
resides  in  a  hospital  and  is  responsible  for  the 
patients  within  the  building. 

Interstitial. — Affecting  the  connective 
or  indifferent  tissue  of  a  part  or  organ,  as 
opposed  to  parenchymatous. 

IntertrigfO.  See  Erythema  {Due  to 
Local  Irritation) ;  Skin  Diseases  of  the  Tropics 
{Caused  by  Climatic  Conditions,  Intertrigo). 

I  n  test  i  n  es,  D  i  seases  of  (  M  ed  i  cal). 
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Bacteria  op  the  Intestinal  Tract  :  their 
R6le  in  Health  and  Disease     .       .  522 

Malpormations — 

1.  Of  the  Duodenum        .        .  .524 

2.  Of  the  Small  Intestwie  .  .  .  524 
Enteritis — 

1.  Acute  Primary  .  .  .  .525 
Food  Poisoning  .  .  .  .525 
Epidemic  Enteritis,  etc.        .        .  526 

2.  Chronic  Secondary  .  .  .  528 
Ulcers — 

Tuberculous     .        .        .        .  .529 


Acute  Primary  and  Chronic  Secondary 


Ulcers  of  the  Duodenum        .  .530 
Syphilitic        .        .        .        .  .531 

Catarrhal  and  Follicular  .        .        .  532 
Malignant       .....  532 

Hoemorrhagic  .        .        .        .  .532 

Vascular ......  532 

Lardaceous  Disease      ....  532 

Malignant  Disease  of  the  Intestines  .  533 
Non-Malignant  Growths  .  .  .  535 
Actinomycosis  535 


See  also  Intestines,  Surgical  Affections  of  ; 
Abdomen,  Injuries  of  ;  Abdominal  Tumours, 
Diagnosis  op  ;  Actinomycosis  {Intestine) ;  An- 
-EMiA,  Pernicious  {Treatment,  Intestinal  Anti- 
septics) ;  Anthrax  ;  Breath  {Intestinal  Irriga- 
tion in  Uraemia) ;  Burns  and  Scalds  {Pathology, 
Intestinal  Lesions) ;  Children,  Development  op 
{Intestine);  Cholera,  Epidemic;  Cholera  Nos- 
tras ;  Colon,  Diseases  of  ;  Diarrhcea  ;  Diges- 
tion and  Metabolism  ;  Dysentery  ;  Enterop- 
Tosis ;  Feces  ;  Gall-Bladder  and  Bile-Ducts, 
Diseases  of  ;  Gastro-IntEvStinal  Disorders  op 
Infancy  ;  H/ematemesis  ;  Heart,  Affections  op 
Myocardium  and  Endocardium  {Effects  of  Car- 
d iac  Disease,  Passive  Congestion  of  Intestine) ; 
Heart,  Affections  of  Myocardium  and  Endo- 
cardium {Symptomatology,  Intestines) ;  Hydatid 
Disease  ;  Hysteria,  Surgical  Aspects  {Intes- 
tinal Obstruction) ;  Indigestion  ;  Insanity, 
Nature  and  Symptoms  {Etiological  Varieties) ; 
Joints,  Diseases  of  {General  Health  in  Tuber- 
culous Joint  Disease) ;  Lardaceous  Degenera- 
tion {Alimentary  Canal) ;  Leucocytosis  {Lym- 
jjJtocytosis  in  Intestinal  Catarrh) ;  Liver,  Dis- 
eases OF  {Chronic  Venous  Congestion) ;  Liver 
{Tropical  Abscess,  Discharye  into  Intestine); 
Liver  {Hydatids,  Rupture  into  Intestine) ;  Lung, 
Tuberculosis  of  {Complications,  Alimentary 
System) ;  Medicine,  Forensic  {Injuries,  Rup- 
tures of  Internal  Organs) ;  Melena  ;  Ovaries, 
Diseases  of  {Complications,  Intestinal  Adhesions 
and  Obstruction) ;  Nephritis  {Clinical  Features, 
Diarrhcea)  ;  Palpitations  ;  Parasites  ;  Pan- 
creas, Diseases  {Pancreatitis,  Acute,  Diagnosis) ; 
Physiology,  Food  and  Digestion  {Structure, 
Intestinal  Digestion,  etc.) ;  Plague  {Intestinal 
Type)  ;  Post-Mortem  Methods  {Examination  of 
the  Body  Cavities) ;  Spleen,  Surgery  of  {Mov- 
able Spleen,  Diagnosis  from  Intestinal  Obstruc- 
tion) ;  Stomach  and  Duodenum,  Diseases  of  ; 
Stools  ;  Tabes  Dorsalis  {Symptomatology,  In- 
testinal Crises) ;  Tuberculosis  {Alimentary 
Tract) ;  Typhoid  Fever. 

Anatomical  and  Physiological  Considera- 
tions.— It  is  of  importance  in  the  study  of  dis- 
eases of  the  intestine  to  have  a  clear  knowledge 
of  the  development  of  the  intestinal  tract.  At 
an  early  stage  of  the  h\iman  embryo,  while  the 
three  layers  of  the  epi-,  meso-,  and  hypoblast 
still  remain  distinct,  and  the  neural  canal  and 
notocliord  are  in  the  process  of  formation,  the 
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forward  growth  and  over-folding  of  the  meso- 
blastic  layers  immediately  in  front  of  the  anterior 
end  of  the  neural  groove,  form  the  head  of  the 
embryo  in  which  the  blind  fore  gut  appears, 
while  at  a  slightly  later  period  a  protrusion 
from  the  posterior  blind  end  of  the  groove 
curves  downwards  and  forwards  to  form  the 
hind  gut. 

Coincident  with  the  formation  of  the  fore  and 
hind  gut,  the  lateral  sulci,  as  they  dip  down, 
mark  off  the  body  cavity  of  the  embryo  from 
the  rest  of  the  blastoderm  to  form  the  middle 
part  of  the  alimentary  canal,  which  for  a  time 
remains  open,  and  then  gradually  becomes 
pinched  off  from  the  yolk  sac.  Later,  by  in- 
vagination of  the  epiblast  anteriorly  and  pos- 
teriorly, the  mouth  and  anus  ai-e  formed. 

The  further  development  of  the  pharynx, 
oesophagus,  and  stomach  continue,  while  the 
intestine  still  retains  a  connection  with  the  yolk 
sac  by  its  duct.  This  gradually  becomes  con- 
stricted by  ingrowth  from  the  sides,  remaining 
for  some  time  as  the  omphalo- mesenteric  or 
vitelline  duct,  the  remains  of  which  in  after-life 
are  represented  by  the  permanent  cicatrix 
known  as  the  umbilicus.  It  thus  happens  that 
the  whole  of  the  intestine,  with  the  exception  of 
the  invaginations  of  epiblastic  tissue  from  with- 
out to  form  the  mouth  and  pharynx  and  anus, 
is  formed  from  hypoblast.  The  organs  of 
secretion  which  discharge  their  contents  into 
the  intestine  (liver,  gall-bladder  and  its  biliary 
<lucts,  pancreas,  gastric  and  intestinal  glands, 
etc.)  are  developed  round  tubular  extensions 
from  the  intestinal  tract,  and  are  also  hypo- 
blastic  structures,  with  their  excretory  ducts 
lined  by  epithelium  of  hypoblastic  origin.  The 
mesentery  and  peritoneum  are  developed  from 
mesoblast.  It  is  of  interest  in  this  connection 
to  note  that  most  primary  malignant  diseases  of 
the  intestine  commence  in  the  glandular  struc- 
tures, and  are  of  hypoblastic  origin  and  of  a 
cancerous  nature,  and  that  primary  tumours  of 
the  peritoneum  are  sarcomatous  in  structure. 

Anatomically  the  intestine,  about  26  feet  in 
length,  is  divided  into  large  and  small,  the 
former  being  one-fifth  the  length  of  the  latter, 
but  in  diameter  twice  as  great.  The  small  in- 
testine is  arbitrarily  divided  into  three  portions, 
the  first  10  or  12  inches,  below  the  pylorus, 
being  known  as  the  duodenum,  the  upper  two- 
fifths  of  the  remainder  the  jejunum,  and  the 
lower  three -fifths  the  ileum.  The  duodenum 
is,  except  when  immediately  adjacent  to  the 
pylorus,  practically  fixed,  while  tlie  jejunum 
and  ileum  are  freely  movable  by  virtue  of  their 
being  possessed  of  a  mesentery.  The  large  in- 
testine, commencing  at  the  lower  end  of  the 
ileum,  is  divided  into  the  ctecum,  to  which  the 
rudimentary  vermiform  appendix  is  connected, 
the  ascending,  transverse  and  descending  colon, 
the  sigmoid  flexure,  and  the  rectum.  The 
caecum  is  that  part  of  the  large  intestine  which. 


blind  at  its  lower  end,  lies  below  the  level  of 
the  ileo-csecal  valve,  and,  unlike  any  other  part 
of  the  intestine,  is  entirely  covered  by  peri- 
toneum. The  sigmoid,  the  ascending  and  the 
descending  colon  have  normally  no  mesentery, 
and  are  more  or  less  fixed,  but  the  sigmoid 
flexure,  though  usually  situated  in  the  left  iliac 
region,  is  capable  of  extensive  movement  within 
the  abdominal  cavity,  a  fact  of  considerable 
clinical  importance.  The  structure  of  the  small 
intestine,  speaking  generally,  is  the  same 
throughout  its  length.  It  has  a  serous  coat,  a 
muscular,  a  submucous  and  a  mucous  layer. 
The  serous  coat  entirely  surrounds  the  intes- 
tine, except  at  the  mesenteric  attachment.  The 
duodenum  is  but  partly  surrounded,  and  the 
mesentery  of  the  colon,  and  upper  part  of  the 
rectum,  contains  numerous  little  projections 
enclosing  fat,  and  known  as  appendices  epi- 
ploicse.  The  muscular  coat  is  disposed  in  two 
layers,  an  external  longitudinal  and  an  internal 
circular.  In  the  small  intestine  the  disposition 
of  the  longitudinal  coat  is  uniform,  but  in  the 
large  intestine  it  is  so  arranged  as  to  constitute 
three  well-marked  longitudinal  bands.  The 
submucous  coat  is  a  layer  of  areolar  tissue 
between  the  muscular  and  mucous  coats.  The 
mucous  membrane  is  lined  throughout  with 
columnar  epithelium,  and  contains  the  various 
secreting  and  absorbing  structures  necessary  to 
digestion  and  absorption.  Its  superficial  area  is 
greatly  increased  by  the  presence,  from  imme- 
diately below  the  opening  of  the  bile  and  pan- 
creatic duct,  of  the  valvulae  conniventes.  These 
are  very  numerous,  high  in  the  jejunum,  but 
fade  gradually  imtil  they  disappear  towards  the 
lower  part  of  the  ileum.  The  intestinal  villi  on 
and  between  the  valvulse  conniventes  are  in 
structure  similar  to  the  mucous  membrane  itself. 
They  are  covered  with  columnar  epithelium,  and 
below  this  a  basement  membrane  is  found.  In 
their  structure  also  are  included  the  lacteals, 
blood-vessels,  and  nerves,  which  are  supported 
by  a  loose  network  of  lymphoid  tissue,  with  a 
few  muscular  fibres.  The  glands  of  the  mucous 
membrane  are  Lieberkuhn's,  Brunner's,  Peyer's 
patches,  and  solitary  glands,  which  are  known 
in  the  large  intestine  as  lymphoid  follicles. 
Brunner's  glands  occur  in  the  duodenum  only, 
and  are  branched  tubular  glands  identical  with 
the  pyloric  glands  of  the  stomach.  They  lie  in 
the  submucous  coat,  and  their  ducts  pierce  the 
nuicosa.  Lieberkuhn's  glands  are  simply 
tubular  or  test-tube-like  glands.  They  occur 
throughout  the  length  of  the  intestine,  but  are 
more  numerous  in  the  large  than  in  the  small 
intestine.  They  are  lined  with  a  low,  cylindrical 
epithelium  between  which  are  numerous  goblet 
cells,  these  being  more  numerous  in  the  glands 
of  the  large  intestine.  Lieberkuhn's,  and  to  a 
less  extent  Brunner's  glands,  secrete  the  succus 
eutericus.  The  solitary  glands  are  found 
throughout  the  large  and  small  intestine,  and  in 
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all  parts  of  their  circumference.  They  are  the 
size  of  millet  seeds,  and  consist  of  lymphoid 
tissue.  Payer's  patches  are  collections  of  the 
above  lymphoid  nodules  arranged  together  in 
groups,  of  an  oblong  outline.  They  vary  in 
length  from  one  to  three  or  four  inches,  are 
most  numerous  in  the  lower  part  of  the  ileum, 
are  not  found  below  the  ileo-csecal  valve,  and 
rarely  occur  as  high  as  the  upper  part  of  the 
jejunum.  They  are  situated  opposite  to  the 
mesenteric  attachment,  and  their  long  axis  cor- 
responds to  the  long  axis  of  the  intestine.  These 
patches  are  best  marked  in  youth,  and  after 
middle  age  begin  to  atrophy,  and  in  old  age  are 
seen  frequently  only  as  pigmentary  discolora- 
tions  of  the  mucous  membrane.  Typhoid 
ulcers  are  the  result  of  their  destruction.  The 
arterial  blood-supply  to  the  intestine  is  for  the 
most  part  derived  from  the  mesenteric  arteries, 
but  the  duodenum  is  also  supplied  by  several 
other  branches,  notably  from  the  gastro- duo- 
denal. The  branches  of  the  mesenteric  artery 
run  transversely  below  the  serous  coat,  then 
perforate  the  muscular  coat,  and  form  a  close 
network  in  the  submucosa,  which  gives  oft' 
branches  freely  to  the  vascular  mucous  mem- 
brane. Each  villus  is  supplied  by  an  artery 
which  enters  it  excentrically.  In  the  small 
intestine  the  veins  accompany  the  arteries,  but 
in  the  large  intestine  the  arteries  form  a  mesh- 
work  in  the  mucous  membrane,  and  the  veins 
return  the  blood  in  a  manner  similar  to  the 
blood-vessels  of  the  mucous  membrane  of  the 
stomach.  Anatomically  the  anastomosis  in  the 
intestine  is  very  free.  In  disease  it  would 
appear  that  under  certain  conditions  the  plug- 
ging of  even  a  considerable  branch  by,  say,  a 
cancerous  growth  invading  the  vessel,  can  pro- 
duce an  annular  gangrene  of  the  intestine.  The 
lymphatics  or  lacteals  of  the  intestine  commence 
as  the  lymph  vessel  or  space  in  each  villus. 
These  unite  with  other  vessels  to  freely  provide 
the  mucous  membrane  with  a  form  of  plexus  in 
the  submucous  coat.  Another  plexus  exists 
between  the  muscular  coats,  and  these  two 
uniting  with  the  lymphatics  under  the  serous 
coats  on  the  mesenteric  border  form  larger 
vessels,  which  empty  themselves  into  the  mesen- 
teric glands,  which  again  discharge  their  con- 
tents into  the  thoracic  duct.  The  nerves  of  the 
intestine  are  derived  from  the  solar  plexus, 
and  more  particularly  from  the  superior  and 
inferior  mesenteric  plexus.  The  nerves  accom- 
pany the  arteries,  perforate  the  muscular  coat, 
and  between  the  two  layers  form  Auerbach's 
plexus,  and  in  the  submucous  coat  Meissner's 
plexus.  Narrow  filaments  from  Auerbach's 
plexus  supply  the  muscular  coat,  and  from 
Meissner's  plexus  filaments  pass  into  the  mucous 
membrane  and  the  villi,  but  their  ultimate  ter- 
mination is  doubtful.  The  solar  plexus  from 
which  the  nerve  supply  of  the  intestine  is 
derived  is  formed  by  the  great   semi -lunar 
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ganglia  which  receive  branches  from  the 
splanchnics  and  vagus.  Stimulation  of  the 
vagus  nerve  increases  peristalsis,  and  stimula- 
tion of  the  splanchnics  inhibits  movement  if 
the  blood  in  the  intestinal  vessels  is  normal,  but 
if  the  blood  in  the  intestinal  capillaries  is  venous, 
the  reverse  effect  occurs.  The  splanchnic  is  in 
addition  the  vaso-motor  nerve  of  the  intestine, 
and  controls  the  largest  vascular  area  in  the 
body.  It  is  also  the  afferent  sensory  nerve. 
Under  Digestion  and  Metabolism  the  physio- 
logical functions  of  the  various  structures  above 
enumerated  in  relation  to  secretion  and  digestion 
of  fluids,  and  absorption  of  digestive  products, 
are  discussed.  There  the  digestion  of  proteids, 
carbohydrates,  fats,  etc.,  by  the  various  juices 
and  their  enzymes,  with  their  subsequent 
absorption  by  the  vessels,  lacteals,  etc.,  of  the 
small  and  large  intestine,  is  described.  Intes- 
tinal digestion  is  most  active  in  the  small  intes- 
tine, unless  perhaps  the  greater  activity  of 
bacteria  in  the  large  diminishes  the  difference. 
Recent  researches  on  absorption  in  the  large 
intestine  are  of  some  importance  clinically. 
Vaughan  Harley's  recent  work  on  this  subject 
deserves  notice.  Among  other  conclusions  based 
on  the  experimental  removal  of  the  large  intes- 
tine, the  following  occur  : — 

(a)  Carbohydrates  are  absorbed  equally  well 
with  or  without  the  presence  of  the  large 
intestine. 

(b)  Proteids  are  markedly  influenced,  10  per 
cent  less  absorption  occurring  when  the  large 
intestine  is  removed. 

(c)  Fats  are  split  up  and  absorbed  equally 
well  with  or  without  the  large  intestine. 

(d)  The  fseces  are  greatly  increased  in  quantity 
(five  times).  This  is  principally  due  to  the 
increased  quantity  of  water,  that  is  to  say,  a 
large  quantity  of  water  is  absorbed  in  the  large 
intestine. 

(e)  Urobilin  is  not  discovered  in  the  faeces 
after  the  large  intestine  is  removed.  Urobilin 
is  the  product  of  the  splitting  up  of  the  bile 
pigments  in  the  large  intestine  by  putrefactive 
action,  probably  chiefly  bacterial.  Under  normal 
conditions  urobilin  exists  in  the  large  intestine, 
the  ffeces,  and  the  urine,  and  is  recognised  by 
giving  a  deep  pink  reaction  with  a  concentrated 
solution  of  perchloride  of  mercury.  Excessive 
increase  in  the  urine  and  fseces  indicates  either 
an  abnormal  secretion  of  bile,  or  increased 
putrefactive  action  in  the  intestine.  Thus  we 
expect  to  find  in  diarrhoea  of  a  septic  nature  an 
increase  of  this  substance  in  the  urine. 

Bacteria  of  the  Intestinal  Tract 

Before  birth  the  intestinal  tract  is  sterile. 
The  meconiimi  for  three  to  seven  hours  is  free 
from  bacteria,  or  at  the  most  a  few  cocci  are 
obtainable.  In  a  few  hours  bacteria  make  their 
appearance  in  abundance,  and  throughout  life 
the  intestinal  tract  from  mouth  to  anus  abounds 
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in  innumerable  varieties.  It  may  be  said  at 
once  that  attempts  to  isolate  and  classify  the 
bacteria  found  in  the  intestine  are  most  incom- 
plete, for  the  task  is  herculean. 

'The  Role  of  Bacteria  in  Health. — Bacteria  or 
spores  are  introduced  into  the  stomach  at  every 
act  of  deglutition.  Many  are  destroyed,  some 
are  aerobic,  and  by  being  deprived  of  oxygen, 
die ;  others  are  destroyed  by  the  hydrochloric 
acid  of  the  stomach,  which  is  a  germicide,  while 
others  find  no  suitable  pabulum  for  their  nutri- 
tion and  growth.  By  the  germicidal  action  of 
the  hydrochloric  acid  of  the  gastric  juice  the 
formation  of  decomposing  products  and  other 
disturbances  produced  in  the  normal  course  of 
digestion  is  prevented.  The  comma  bacillus 
of  cholera  is  readily  destroyed  by  the  gastric 
juice,  as  is  also  the  bacillus  of  splenic  fever, 
though  its  spores  are  unaffected.  Many  patho- 
genic bacteria  are  unharmed  by  the  gastric 
juice,  e.g.  tubercle  bacilli.  It  is  a  noteworthy 
fact  that  the  average  amount  of  hydrochloric 
acid  found  in  the  gastric  juice  practically  coin- 
cides with  the  amount  required  to  kill  experi- 
mentally most  fermentative  and  many  patho- 
genic bacteria. 

The  Action  of  Bacteria  on  Digestion. — In  the 
normal  state  of  the  intestinal  tract  bacteria  aid 
the  various  secretions  and  their  enzymes,  but  to 
what  extent  is  doubtful.  Growth  and  normal 
nutrition  can  go  on  without  the  presence  or 
assistance  of  bacteria,  as  has  been  proved  ex- 
perimentally by  placing  newly-born  animals 
in  sterile  media  and  feeding  them  on  sterilised 
food,  when  they  grow  and  thrive  as  satis- 
factorily as  imder  their  usual  conditions.  In 
the  stomach,  on  account  of  the  action  of  hydro- 
chloric acid,  little  digestion  by  bacterial  action 
takes  place.  In  the  early  stages  of  gastric 
digestion,  before  the  hydrochloric  acid  is  fully 
active,  carbohydrates  undergo,  to  a  slight  ex- 
tent, lactic  acid  fermentation,  but  proteids  and 
fats  are  not  attacked  to  any  extent,  if  at  all. 
In  the  intestine  the  bacterial  action  is  more 
vigorous.  The  less  acid  reaction  of  the  intes- 
tinal contents  favours  this,  but  it  is  also  sup- 
posed that  organic  acids  are  set  free  by  the 
action  of  bacteria  on  carbohydrates,  and  that 
these  acids  to  some  extent  inhibit  bacterial 
action  on  the  putrefaction  of  proteids.  A  con- 
dition favourable  to  their  activity  and  one 
antagonistic  appear  therefore  to  go  on  side  by 
side.  Proteids  in  the  intestine  are  first  slowly 
dissolved  and  converted  into  albuminoses  and 
peptone ;  then  these  along  with  the  tyrosin  of 
tryptic  digestion  are  broken  up  into  various 
aromatic  compounds,  such  as  indol,  skatol,  and 
skato-carbonic  acid  by  bacterial  action.  Carbo- 
hydrates are  affected  earlier  than  proteids. 
Starch  is  practically  decomposed  into  sugar, 
and  sugar  already  converted  is  further  decom- 
posed into  lactic,  butyric,  and  succinic  acids. 
What  change  is  affected  on  cellulose  during 


digestion  is  entirely  by  bacterial  action,  or, 
otherwise  stated,  bacteria  are  the  only  agents 
which  alter  cellulose.  On  fats  under  normal 
conditions  little  action  is  produced  by  bacterial 
action,  but  in  the  absence  of  bile  or  pancreatic 
juice  they  are  converted  into  fatty  acids,  which 
pass  out  of  the  body  unabsorbed  in  the  fseces. 

The  Role  of  Bacteria  in  Disease. — Pathogenic 
bacteria  may  be  introduced  into  the  intestine 
and  directly  cause  specific  disease  (typhoid, 
tubercle,  etc.),  or  those  already  existing  in  the 
intestine  may,  under  altered  conditions  of  nutri- 
tion, multiply  and  be  converted  fi'om  sapro- 
phytic into  pathogenic  organisms.  The  exact 
conditions  under  which  saprophytic  bacteria 
become  pathogenic  are  very  imperfectly  under- 
stood, but  it  would  seem  as  if  a  simple  abrasion 
of  the  mucons  membrane,  the  presence  of 
enteritis,  defective  circulation,  local  or  more 
general,  and  even  a  lowered  condition  of  the 
body,  is  sufficient  to  allow  of  this  change.  As 
illustrations  we  may  mention  that  in  some  cases 
of  appendicitis  the  inflammation  is  produced  by 
the  entrance  of  the  bacillus  coli  into  the  mucous 
membrane  eroded  by  an  enterolith  or  other 
cause ;  or  cases  of  uncomplicated  enteritis  from 
a  mechanical  irritant  are  followed  by  a  putrid 
diarrhoea  of  bacterial  origin.  The  intestinal 
wall  in  its  healthy  state  effectively  resists  the 
passage  of  bacteria  through  it,  but  in  certain 
diseased  conditions,  as,  for  example,  gangrene 
following  strangulated  hernia,  peritonitis,  etc., 
bacteria  are  able  to  pass  through  the  walls,  and 
cause  definite  lesions  in  the  intestinal  wall 
itself  and  in  the  adjacent  peritoneum.  The 
pathological  changes  following  may  result  either 
by  direct  action  of  the  bacteria  themselves  or 
by  their  toxins. 

In  the  intestinal  digestion  of  proteids  the 
putrefactive  bacilli  which  produce  poisonous 
nitrogenous  and  alkaloid  bases  known  as 
ptomaines  do  not  flourish  vmder  normal  con- 
ditions, and  consequently  none  are  normally 
present  in  the  intestine.  They  may  be,  how- 
ever, introduced  through  the  medium  of  tainted 
meat,  either  as  bacteria  capable  of  elaborating 
these  bases,  or  as  ptomaines  already  elaborated. 

Authorities  are  not  in  agreement  as  to  the 
period  of  production  of  ptomaines  in  the  process 
of  putrefaction,  some  holding  that  they  are  late, 
others  that  they  are  early  products.  If  a  single 
variety  of  intestinal  bacterium  becomes  ab- 
normally active,  it  is  probable  that  others,  on 
account  of  the  altered  conditions  produced, 
will  become  pathogenic  also. 

A  few  of  the  more  important  bacteria  found 
in  the  intestine  deserve  special  attention.  1. 
Bacterium  coli  communis  is  present  in  both  the 
small  and  large  intestine  in  health,  and  to  it 
are  ascribed  many  of  the  useful  physiological 
functions  of  intestinal  bacteria.  Under  normal 
conditions  it  is  saprophytic,  but  under  altered 
conditions  of   nutrition   of   the   intestine  or 
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perhaps  of  the  body  generally,  it  becomes  patho- 
genic and  plays  an  important  part  in  the  causa- 
tion if  it  is  not  the  sole  cause  of  many  intes- 
tinal diseases.  In  most  inflammatory  and 
suppurative  conditions  of  the  intestine  it  is 
found  in  excess.  In  suppuration  of  the  gall- 
bladder and  bile  ducts  it  has  a  most  important 
place,  also  in  some  varieties  of  enteritis,  in 
appendicitis,  and  in  peritonitis,  whether  the 
intestine  is  perforated  or  not,  as  it  can  pass 
through  a  damaged  intestinal  wall  and  produce 
a  distinct  variety  of  peritonitis.  In  typhoid 
fever  the  colon  bacillus  increases  enormously, 
especially  in  the  large  intestine,  and  its  resem- 
blance to  the  typhoid  bacillus  requires  special 
cultivations  on  various  media  and  discriminat- 
ing reactions  to  distinguish  one  from  the  other. 

2.  Staphylococci  are  found  in  small  numbers 
in  the  normal  intestine,  but  in  catarrh  of  the 
mucous  surface,  and  in  suppurative  and  gan- 
grenous conditions  and  other  diseases,  they 
multiply  vigorously. 

3.  Streptococci,  which  normally  exist  in  the 
bowel,  are  virulent  in  diseased  conditions  and 
abound  in  all  inflammations  with  fibrous  exu- 
dations, e.g.  non  -  diphtheric  inflammations, 
enteritis,  and  colitis,  etc.  It  is  stated  that 
streptococcus  longus  in  the  milk  of  cows  suffer- 
ing from  mastitis  produces  diarrhoea  in  children, 
and  when  experimentally  injected  into  animals. 

4.  Bacillus  Enteritis  Sporagenes.  —  Klein  iso- 
lated this  anaerobic  bacillus  in  epidemic 
diarrhoea,  of  which  milk  was  supposed  to  be  the 
cause.  His  own  and  further  investigations  by 
others  have  not  confirmed  this  view,  but  rather 
go  to  show  that  the  bacillus  exists  widely  in 
nature,  in  the  normal  intestine,  in  normal 
dejecta,  in  dysentery,  diarrhoeic  stools,  ulcera- 
tive colitis,  etc.  Gautner  in  1888  isolated  a 
bacillus  which  he  calls  bacillus  enteritis  in  some 
cases  of  meat  poisoning,  and  another  bacillus 
evidently  of  the  same  group  has  lately  been 
isolated  in  cases  of  meat  poisoning.  Both  caused 
intense  hcemorrhagic  enteritis. 

5.  Bacillus  pyocyaneus  is  said  to  cause  gastro- 
intestinal catarrh,  and  to  be  found  in  the  intes- 
tine in  cases  of  infantile  atrophy. 

6.  The  bacilli  of  typhoid  fever  are  found 
chiefly  in  Beyer's  patches  and  the  solitary 
glands  before  the  stage  of  necrosis  and  suppura- 
tion, when  they  to  a  great  extent  disappear, 
remaining  at  the  edge  of  the  typhoid  ulcer  and 
in  the  lymphatic  vessels  and  the  mesenteric 
glands.  It  is  probable  that  the  necrosis  is 
chiefly  brought  about  by  the  action  of  the 
toxic  products  of  this  bacillus.  As  already 
mentioned  the  colon  bacillus  is  found  in  great 
abundance  in  combination  with  the  typhoid 
bacillus. 

7.  Bacillus  of  diphtheria  is  found  whenever 
a  true  pathogenic  membrane  forms  in  the 
intestine,  and  where  the  diphtheric  membrane 
from  the  fauces  is  swallowed.     It  is  by  no 
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means  the  only  bacterium  present  in  diphtheric 
membranes,  but  is  associated  with  streptococci 
chiefly. 

8.  Cholerus  spirillum  (vide  "Cholera,"  vol.  ii. 
p.  115). 

9.  Tubercle  bacilli  may  be  present  in  the 
intestine  and  fteces  in  the  absence  of  tubercu- 
losis, yet  their  presence  in  the  faeces  in  the 
absence  of  lung  disease  is  most  suggestive, 
especially  in  suspected  cases  of  primary  tuber- 
culosis of  the  intestine  in  children  {vide  "  Tuber- 
culosis and  Intestinal  Tubercular  Ulceration  "). 

10.  Actinomycosis. — For  a  description  of  the 
actinomycoses  or  ray  fungus  in  the  intestine 
vide  "Actinomycosis  and  Appendicitis." 

Malformations 

1.  Of  the  Duodenum. — Occur  as  duodenal 
pouches  or  occlusion. 

Duodenal  occlusion  is  met  with  just  above  the 
entrance  of  the  bile  duct  into  the  duodenum. 
It  may  occur  as  a  complete  occlusion,  the  first 
portion  narrowing  gradually  so  as  to  present  a 
blind  end  ununited  to  the  second  portion,  ex- 
cept, possibly,  by  a  fibrous  band,  or  as  a 
diaphragm  complete  or  perforated,  and  consist- 
ing of  structures  similar  to  those  composing  the 
intestinal  walls.  A  suggested  method  of  pro- 
duction of  both  of  these  conditions  is  that  a 
kink  is  produced  above  the  bud  when  the 
hepatic  diverticulum  buds  off"  from  the  duo- 
denum, and  adhesion  produces  permanent  occlu- 
sion. The  symptoms  produced  are  vomiting, 
which  occurs  soon  after  birth,  and  the  vomited 
matter  is  not  bile-stained.  Jaundice  is  usually 
absent,  muconeum  is  passed,  and  the  bowels 
may  be  moved  several  times  after  birth.  Rapid 
emaciation  follows  and  death  takes  place  in 
from  one  to  eleven  days,  the  time  varying  with 
the  degree  of  obstruction. 

Duodenal  diverticula  or  pouches  occur  in  the 
same  situation  as  occlusion,  namely,  just  above 
the  biliary  papilla.  The  pouches  are  wide- 
mouthed,  and  their  walls  consist  of  the  same 
structures  as  the  intestinal  walls.  As  a  rule 
they  do  not  attain  to  any  great  size,  and  are 
not  known  to  give  rise  to  any  symptoms  imless, 
as  has  been  occasionally  reported,  gallstones  or 
other  foreign  bodies  become  arrested  in  them. 
These  diverticula  appear  to  be  connected  with 
the  hepatic  offshoot  in  much  the  same  way  as 
Meckel's  diverticulum  is  with  the  vitelline  duct. 
They  appear  to  be  related  to  an  erratic  form  of 
developmental  activity  at  this  portion  of  the 
intestine.  The  duodenum  has  also  been  found 
unattached  to  or  occluded  near  the  pylorus  at 
its  upper  end,  and  a  similar  defect  has  been 
noticed  near  the  jejunum  at  its  lower  end. 

2.  Of  the  Small  Intestine. — (a)  Jfeckel's  diver- 
ticulum. —  In  early  foetal  life  the  intestine 
communicates  with  the  yolk  sac  by  the  vitelline 
canal,  and  a  persistence  of  this  communication 
may  leave  a  tubular  connection  between  the 
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umbilicus  and  the  intestine.  This  may  be 
occluded  at  any  part  of  its  course,  and  this 
remnant  of  foetal  life  (met  with  in  about  2  per 
cent  of  bodies  examined)  is  known  as  Meckel's 
diverticulum.  If  the  tube  remains  open  at  the 
umbilicus,  it  forms  one  variety  of  faecal  fistula 
{vide  "  Intestinal  Obstruction  "). 

(6)  Multiple  diverticula  of  the  small  intestine 
are  said  to  have  their  origin  in  protrusions  from 
within,  the  result  of  defective  resistance  of 
limited  areas  of  the  intestinal  muscular  coat,  or 
dragging  from  without,  the  result  of  adhesions 
due  to  congenital  peritonitis. 

(c)  Occlusion  of  the  small  intestine  by  dia- 
phragms stretching  across  the  lumen  occurs 
singly  as  a  rule,  but  is  occasionally  multiple. 
Their  etiology  has  received  no  satisfactory 
explanation,  but  it  has  been  suggested  that 
they  resemble  the  similar  malformations  in  the 
duodenum,  and  arise  from  excess  of  the  atrophic 
process  which  results  in  the  obliteration  of  the 
vitelline  duct.  It  is  also  possible  that  intra- 
uterine peritonitis  may,  by  the  formation  of 
bands,  produce  the  same  result.  Occlusion  of 
the  small  intestine  is  incompatible  with  more 
than  a  few  days  of  life,  but  as  distinguish- 
ing symptoms  from  duodenal  occlusion  vomit- 
ing of  biliary  matter  and  abdominal  distension 
will  usually  be  recognised,  the  latter  in  propor- 
tion to  the  distance  of  the  obstruction  from  the 
stomach  (see  also  "  Gastro- Intestinal  Disorders 
of  Infancy,"  vol.  iii.  p.  400). 

(For  malformations  of  the  colon  vide  "  Colon," 
voh  ii.  p.  185.) 

Enteritis 

Definition. — In  its  widest  sense  enteritis  im- 
plies inflammation  of  any  part  of  the  intestine 
large  or  small.  This  generic  definition  is,  how- 
ever, by  common  usage,  restricted  to  inflamma- 
tion of  the  small  intestine.  The  corresponding 
inflammation  of  the  large  intestine  is  known  as 
colitis,  and  is  described  under  that  heading. 

Etiology. — Enteritis  is  caused  by  contact  of 
an  irritant  of  sufficient  virulence  with  the  intes- 
tinal wall.  It  may  also  be  produced  by  an 
extension  of  inflammation  from  other  neigh- 
bouring structures  or  organs,  and  it  is  then 
known  as  secondary  enteritis. 

Predisposing  Causes. — (a)  Debility. — Feeble 
and  reduced  health,  particularly  in  very  old  or 
very  young  people,  predisposes  to  enteritis. 

(6)  Age. —  Children  sufl'er  far  more  frequently 
than  do  adults.  Indeed  a  mild  catarrhal 
enteritis  is  such  a  frequent  accompaniment  of 
the  period  of  lactation  as  to  make  it  probable 
that  the  highly  active  digestive  tract  of  early 
childhood  is  specially  susceptible  to  inflammation. 

(c)  Season  and  Temperature.  —  Atmospheric 
conditions  and  environment  exercise  a  marked 
eff'ect  upon  the  prevalence  of  epidemic  enteritis 
commonly  known  as  summer  diarrhoea.  The 
third  quarter  of  the  year,  July,  August,  and 


September,  has  double  the  number  of  deaths 
from  this  cause  that  the  combined  remaining 
nine  months  of  the  year  have.  In  a  dry,  hot 
summer  and  autumn  more  cases  of  epidemic 
enteritis  occur  than  in  a  cool  wet  season.  It  is 
more  prevalent  in  the  ill-ventilated  and  dirty 
streets  of  large  towns  than  in  more  healthy 
localities,  or  in  the  country.  The  facilities  for 
its  spread  are  greater  in  crowded  localities,  but 
dirt,  the  want  of  sunshine,  and  fresh  air  among 
the  children,  and  other  circumstances  favourable 
to  bacterial  growth,  errors  of  feeding,  spoiled 
food,  and  milk,  etc.,  are  all  powerful  factors  in 
favour  of  its  occurrence. 

id)  Exposure  to  cold  has  the  same  relation  to 
enteritis  as  it  has  to  pleurisy  or  nephritis,  but 
another  factor,  namely,  disordered  digestion  by 
producing  an  intestinal  irritation,  may  act  as  a 
more  direct  exciting  cause. 

Exciting  Causes. — These  may  be  mechanical, 
chemical,  or  bacterial.  Of  mechanical  causes 
the  most  potent  are  indigestible  and  undigested 
food.  For  instance,  the  firm  coagulum  of  milk 
may  cause  diarrhoea  in  children,  unripe  fruit  too 
freely  eaten,  fruit  containing  much  woody  fibre, 
nuts,  fruit-stones,  gallstones,  intestinal  worms, 
etc.  Among  chemical  irritants  capable  of 
causing  enteritis  may  be  mentioned  violent  pur- 
gatives such  as  oroton  oil ;  other  irritants  in- 
clude the  caustic  alkalies,  carbolic  acid,  arsenic, 
corrosive  sublimate,  etc.  Under  this  heading 
also  may  be  placed  the  unascertained  irritant 
which  causes  enteritis  in  some  cases  of  extensive 
superficial  burns. 

Bacterial  causes  of  enteritis  assume  a  more 
and  more  important  place  as  our  knowledge  in- 
creases. The  exact  method  of  action  of  the 
micro-organisms  is  as  yet  imperfectly  under- 
stood, but  it  is  now  generally  recognised  that 
the  bacteria  normally  existing  in  the  intestine 
may,  under  certain  altered  states  of  nutrition  of 
the  individual,  of  the  intestine  itself,  or  of  its 
contents,  become  pathogenic,  or  that  one  species 
of  bacterium,  becoming  abnormally  active,  may 
so  alter  the  normal  equilibrium  that  other 
species  can  multiply  and  become  virulent ;  or 
bacteria  introduced  into  the  body  and  coming 
in  contact  with  the  intestine  may  cause  inflam- 
mation. 

In  the  former  class  probably  the  best  example 
is  furnished  by  the  bacterium  coli  communis, 
which,  normally  saprophytic  and  useful  under 
healthy  conditions,  may  become  imder  abnormal 
conditions  pathogenic,  as,  for  example,  above 
the  site  of  a  strangulation,  when  the  resulting 
peritonitis  is  due  to  this  organism  becoming 
unusually  virulent  aiad  invading  the  intestine 
after  its  vitality  and  nutrition  have  been  lowered 
by  strangulation. 

In  the  second  class,  bacteria  introduced  into 
the  stomach  and  intestine  from  without,  the 
medium  is  almost  always  some  form  of  foodstuS" 
which  is  more  or  less  decomposed,  as,  for  example. 
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tinned,  preserved,  and  potted  meat,  tinned  fish, 
putrefying  meat,  pork  more  frequently  than 
other  kinds,  sour  milk,  high  game,  oysters,  etc. 
In  this  class  of  food  poisoning  the  poison  may  be 
either  bacterial  or  the  product  of  their  action, 
which  results  in  the  formation  of  ptomaines,  and 
the  symptoms  produced  are  known  as  ptomaine- 
poisoning  {vide  "  Food,"  vol.  iii.  p.  334).  There 
is  every  reason  to  believe  that  this  is  due  to  a 
poisonous  animal  alkaloid  formed,  it  is  generally 
supposed,  in  the  later  stages  of  putrefaction  and 
not  to  bacteria  themselves.  The  exact  alkaloid 
has  not  yet  been  isolated,  but  a  substance  called 
"  sepsin,"  capable  of  producing  intense  hsemor- 
rhagic  enteritis,  has  been  obtained  by  Bergmann 
from  decomposing  yeast,  and  Briegar  has  secured 
nuerine,  coaline,  and  murodine,  which  closely 
resembles  the  poison  of  mushrooms — muscarine 
— from  decomposing  meat.  Alkaloids,  resembling 
ciirara  in  their  action,  have  also  been  separated 
from  decomposing  fish.  All  of  the  alkaloids  thus 
separated  are  not  poisonous,  but  some  are 
extremely  toxic.  All  toxic  ones  cause  enteritis, 
cardiac  failure,  and  paralysis  or  convulsions. 

In  epidemic  enteritis  (summer  diarrhoea  of 
children)  it  is  probable  that  no  one  bacterium 
but  many  are  the  potent  factors  in  its  causation. 
Attempts  have  been  made  to  classify  cases  accord- 
ing to  the  bacteria  found  in  the  stools,  but  such 
a  classification  is,  for  the  present  at  least,  im- 
practicable. Klein  separated  from  the  stools  in 
an  outbreak  of  enteritis  a  bacillus  which  he 
called  bacillus  enteriditis  sporagenes,  but  he  and 
others,  by  subsequent  investigations,  have  failed 
to  prove  this  anaerobic  organism  to  be  the 
specific  bacterium  of  this  disease. 

A  break  in  continuity  of  the  intestinal  mucous 
membrane  favours  the  entrance  of  bacterium 
coli,  and  enteritis,  with  subsequent  ulceration,  is 
likely  to  sxipervene,  as  exemplified  in  some  cases 
of  traumatic  appendicitis,  or  intestinal  cancer  or 
intestinal  obstruction  when  the  intestine  at  and 
above  the  lesion  is  frequently  inflamed  and 
ulcerated,  and  may  be  gangrenous  as  a  result  of 
bacterial  infection  of  the  damaged  intestinal 
walls  {vide  post  "  Bacteria  of  the  Intestine  "). 

Pathological  Anatomy. — The  superficial  mucous 
membrane  is  in  mild  cases  the  site  of  inflamma- 
tion, but  in  more  severe  forms  inflammation 
extends  to  the  submucous  coat.  The  initial 
lesion  appears  as  a  diffuse  redness  of  the  mucous 
membrane,  and  the  exudation  of  inflammatory 
products  causes  oedema  and  tumefaction.  The 
surface  of  the  inflamed  mucous  membrane  is 
usually  coated  with  a  tenacious  layer  of  mucus, 
often  blood  -  stained.  Lieberkiihn's  follicles, 
Peyer's  patches,  and  the  solitary  glands  are 
swollen  and  prominent ;  their  ducts  become 
obliterated,  small  erosions  or  catarrhal  ulcers 
develop,  and,  if  the  inflammation  is  severe, 
hccmorrhage  into  and  under  the  mucous  mem- 
brane takes  place.  Unless  the  case  becomes 
chronic  or  the  inflammation  be  very  acute,  the 
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muscular  and  serous  coats  are  slightly,  if  at  all, 
affected.  If,  however,  the  case  becomes  chronic, 
the  inflammatory  products  develop  into  new 
connective  tissue,  the  glandular  elements  are  to  a 
great  extent  destroyed,  the  muscular  and  serous 
coats  become  involved,  the  intestinal  wall  is  in- 
filtrated by  the  products  of  chronic  inflamma- 
tion, the  mucous  membrane  at  the  same  time 
shows  considerable  erosion,  and  by  sloughing  of 
the  glandular  elements,  consequent  on  tension 
produced  by  plugging  of  their  ducts,  catarrhal 
ulcers  are  formed.  The  secretive  and  muscular 
functions  become  then  permanently  damaged. 
In  certain  cases  further  mischief  may  follow ; 
localised  abscesses  may  form  and  break  into  the 
bowel,  or  gangrene,  with  perforations  of  the 
bowel,  may  result. 

Enteritis  rarely  affects  any  considerable  length 
of  the  small  intestine  ;  usually  a  few  yards  only 
are  involved.  The  colon  is  more  frequently 
affected  than  other  regions,  and  the  jejunum 
probably  less  frequently  than  any  other  part. 

Symptoms. — The  symptoms  of  acute  intestinal 
catarrh  vary  greatly  in  severity,  and  to  a  large 
extent  in  accordance  with  the  cause.  An  acute 
irritant,  like  carbolic  acid  or  a  caustic  alkali, 
will  produce  a  more  acute  diarrhoea  than  that 
due  to  a  simple  mechanical  irritant.  As  a  rule, 
the  earliest  symptom,  as  in  most  febrile  affec- 
tions, is  chilliness.  A  feeling  of  uneasiness  in 
the  abdomen,  followed  by  colicky  pains,  nausea, 
and  loss  of  appetite,  are  complained  of  early. 
The  nausea  may  be  followed  by  vomiting  and 
hiccough.  The  tongue  is  dry  and  coated,  the 
expression  is  anxious,  and  the  face  pinched ; 
thirst  is  complained  of,  diarrhoea  soon  com- 
mences, the  stools  being  at  first  semi-solid  and 
gruel-like,  but  later  watery,  acid,  and  scalding, 
containing  more  or  less  mucus  in  accordance 
with  the  site  of  the  enteritis ;  the  higher  in  the 
intestine  the  less  the  mucus  in  the  stools.  (A 
stool  almost  wholly  composed  of  mucus  may 
with  a  fair  degree  of  certainty  be  said  to  have 
its  origin  below  the  splenic  flexure  of  the  colon, 
vide  "Faeces,"  vol.  iii.  p.  241).  The  stools  are 
usually  numerous,  and  often  become  foetid,  either 
from  decomposition  in  the  intestine  by  bacterial 
action  or  from  temporary  arrest  of  the  biliary 
secretion.  The  colour  may  be  green  from  bili- 
verdin  staining,  especially  in  children,  but  as  a 
rule  the  evacuations  remain  clear  and  watery, 
consisting  of  unabsorbed  intestinal  contents — 
epithelium,  mucus,  food  particles,  leucocytes, 
other  products  of  inflammation,  and  innumer- 
able bacteria,  of  which  the  bacterium  coli  spores 
and  rod-shaped  bacteria  are  the  chief.  In  pro- 
portion to  the  amount  of  fermentation  going  on 
in  the  intestine  there  will  be  abdominal  disten- 
sion, borborygmi  and  increased  flatus  passed  per 
anum,  and  palpitation  and  cardiac  discomfort 
may  arise  from  upward  displacement  of  the 
diaphragm.  Diarrhoea  may  be  absent  in  inflam- 
mation of  the  duodenum  or  of  the  upper  part  of 
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the  jejunum,  the  remaining  healthy  intestine 
below  absorbing  the  surplus  fluid  before  it 
reaches  the  rectum.  In  children  and  old  per- 
sons more  particularly  emaciation  may  be  rapid, 
and  strength  quickly  lost,  especially  if  the 
diarrhoea  be  profuse.  Urine  is  scanty  and  high- 
coloured.  The  temperature  is  variable,  but  as 
a  rule  is  not  high.  Pulmonary  oedema  and 
cardiac  failure  in  severe  cases  complicate  the 
disease,  and  occasionally  epileptiform  convulsions 
supervene  towards  the  end.  In  accordance  with 
the  cause  of  the  enteritis  the  symptoms  neces- 
sarily vary. 

The  symptoms  of  ptomaine-poisoning  call  for 
special  notice.  At  a  variable  interval,  an  hour 
or  two,  or  as  long  as  thirty -six  houi-s,  after 
eating  tinned  salmon,  high  game,  etc.,  the 
patient  complains  of  a  feeling  of  nausea,  rest- 
lessness, and  sickness.  This  is  speedily  followed 
by  vomiting  and  gradually  increasing  abdominal 
pain,  which  soon  becomes  agonising.  Muscular 
cramps  and  clonic  spasms,  especially  in  the  legs, 
add  to  the  patient's  misery,  and  soon  a  feeling 
of  intense  prostration,  accompanied  by  cold 
sweats,  nervous  depression,  and  cardiac  failure, 
appears.  The  expression  is  anxious  and  even 
terrified ;  diarrhoea  usually  supervenes  early,  is 
profuse,  watery,  often  foetid,  and  sometimes 
bloody.  Intense  thirst  is  nearly  always  com- 
plained of,  the  pulse  is  quick  and  small,  the 
urine  is  scanty,  and  the  temperature  varies  from 
100°  to  103°.  An  urticarial  or  erythematous 
rash  is  not  uncommon.  If  the  dose  of  the 
poison  has  been  large,  and  especially  if  diarrhoea 
does  not  early  carry  off  some  of  the  poison,  the 
patient  may  lapse  into  a  state  of  unconscious- 
ness and  coma.  The  pulse  becomes  quicker  and 
more  feeble,  and  cardiac  inhibition  becomes 
gradually  more  marked  before  death. 

The  severity  of  the  symptoms  varies  not  only 
with  the  amount  of  the  poisonous  dose  taken  or 
elaborated  after  ingestion,  but  different  indi- 
viduals who  have  partaken  of  the  same  meal 
and  in  similar  quantities  are  not  equally 
affected.  Assuming  that  the  poison  is  equally 
distributed  in  the  food,  personal  idiosyncrasy 
must  enter  into  the  calculation  ;  but  there  are 
many  fallacies. 

The  symptoms  begin  to  abate  at  a  variable 
period  of  a  few  hours  or  days,  but  in  any  case 
convalescence  is  slow. 

Epidemic  enteritis  of  children,  otherwise 
called  summer  diarrhoea,  or  septic  diarrhoea,  is 
characterised  by  the  sudden  onset  of  vomiting 
and  diarrhoea.  The  stools — at  first  frequent, 
offensive,  and  solid  —  later  consist  of  watery 
serum,  mixed  with  flaky  mucus.  This  disease  is 
further  characterised,  on  account  of  the  rapid 
loss  of  fluid  through  diarrhoea  and  vomiting,  by 
rapid  emaciation,  intense  thirst,  and  collapse, 
which  may  in  a  single  day  result  in  death  {vide 
"  Gastro  -  Intestinal  Diseases  of  Infancy  and 
Cholera  Nostras  "). 


Diagnosis. — A  history  of  improper  feeding, 
followed  by  colic,  nausea,  diarrhoea,  rise  of 
temperature,  and  quickened  pulse,  indicates  the 
nature  of  the  case.  It  is,  however,  often  very 
diflicult  to  determine  the  part  of  the  bowel 
affected.  Catarrh  of  the  duodenum  may  be 
accompanied  by  jaundice,  and  often  is  by  gastric 
catarrh ;  or  pain  localised  in  the  right  hypo- 
chondriac region  may  suggest  the  site.  The 
diagnosis  of  inflammation  of  the  jejunum  from 
that  of  the  ileum  is  generally  impossible.  The 
distinctive  points  between  inflammation  of  the 
small  and  large  intestine  are  not  very  definite  ; 
but  if  the  stools  are  greyish -yellow  and  not 
numerous,  and  are  mixed  with  partially  digested 
food,  and  if  colicky  pains  are  severe,  and  if  the 
urine  shows  a  burgundy  -  red  colour,  on  the 
addition  of  nitric  acid,  and  this  persists  after 
boiling,  indicating  the  presence  of  indican,  the 
chances  are  in  favour  of  the  small  intestine  being 
the  site  of  the  lesion. 

Care  should  always  be  exercised  in  deciding 
whether  any  given  case  of  enteritis  is  primary 
or  secondary ;  that  is  to  say,  whether  it  is  the 
only  and  primary  lesion,  or  whether  it  is  but  a 
symptom  of  another  disease  {vide  infra,  "  Chronic 
and  Secondary  Enteritis  "). 

Prognosis. — Prognosis  is  as  a  rule  favourable. 
The  majority  of  cases  recover  in  a  few  days 
after  the  cause  has  been  removed.  In  the  case 
of  ptomaine-poisoning  recovery  as  a  rule  occurs, 
though  many  cases  are  serious  and  demand  in- 
vestigation by  the  local  authorities.  Epidemic 
enteritis  of  children  should  always  be  regarded 
seriously,  for  it  is  remarkable  that  children 
apparently  but  slightly  ill  in  the  course  of  a  day 
or  two  lose  ground  so  rapidly  that  they  die 
before  one  has  almost  time  to  realise  that  any 
serious  danger  exists. 

Treatment. — The  most  important  matter  in 
the  treatment  of  all  cases  of  intestinal  catarrh 
is  to  ascertain  its  cause  and  so  determine 
whether  the  remedy  should  be  directed  to  the 
removal  of  an  irritant  or  to  subduing  the  irrita- 
bility of  the  inflamed  mucous  membrane.  Slight 
cases  practically  cure  themselves  ;  the  diarrhoea 
being  salutary  removes  the  irritant  naturally. 
After  this,  restriction  in  diet  or  abstention  from 
food  temporarily,  and  perhaps  a  small  dose  of 
opium  (pulv.  ipecac,  co.  grs.  v.  in  an  adult)  may 
be  all  that  is  required.  If  the  cause  is  an  irri- 
tant, such  as  undigested  food,  a  good  treatment 
is  to  administer  a  dose  of  castor  oil  with  8  to  15 
mms.  of  tr.  of  opium,  and  to  follow  this  by  a 
further  dose  of  opium  (pulv.  ipecac,  co.  grs.  v., 
and  repeated  as  necessary)  to  allay  peristalsis 
and  give  the  intestines  rest.  Having  removed 
the  irritant,  if  the  symptoms  still  persist  on 
account  of  resulting  inflammation,  or  liaving 
determined  that  the  case  is  one  of  enteritis  not 
caused  by  an  irritant  lying  in  the  bowel,  re- 
course must  be  had  to  a  combination  of  seda- 
tives and  astringents.    Mist,  cretai  of  the  B.P. 
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finds  most  favour,  and  may  be  given  alone  or  in 
combination  with  opium,  as  the  mistura  cretse 
cum  opio  with  kino  or  catechu  added.  Chalk 
acts  by  saponifying  the  acid  fats,  and  thus  re- 
moves acid  irritants,  at  the  same  time  coating 
the  inflamed  mucous  membrane  with  a  protec- 
tive and  soothing  covering  in  a  similar  manner 
to  the  heavy  insoluble  bismuth  salts  (bismuthi 
trisnit.  grs.  x.,  pulv.  ipecac,  co.  grs.  v.  4  ter  hor.) 
which  are  also  very  useful  remedies.  If  colicky 
pains  are  severe,  nothing  gives  such  speedy  and 
satisfactory  relief  as  a  hypodermic  injection  of 
morphia,  and  with  this  may  be  combined  the 
application  of  warmth  in  the  form  of  fomenta- 
tions covered  by  a  waterproof,  or  a  hot  poultice 
over  flannel  on  the  abdomen,  either  to  be  changed 
frequently. 

If  the  case  under  consideration  is  one  of 
diarrhoea  from  eating  spoilt  food  or  decomposing 
meat,  a  dose  of  castor  oil  (gj.)  should  be  ad- 
ministered ;  but  if  any  of  the  irritating  meal 
remains  in  the  stomach,  it  should  first  be  ejected 
by  an  emetic.  Agonising  colic  and  muscular 
cramp  demand  a  hypodermic  injection  of 
morphia,  and  a  stimulant  is  required  to  combat 
the  reflex  cardiac  failure  and  the  depressing 
action  of  the  ptomaine  on  the  nervous  system. 
In  the  case  of  mushroom-poisoning  the  antidote 
to  the  active  principle,  muscarine,  is  belladonna 
or  atropine,  and  this  should  be  given  in  10  or 
15  mm.  doses  of  the  tinct.  belladonnte,  or  one- 
hundredth  of  a  grain  of  atropine  every  hour 
until  dryness  of  the  mouth  and  pupillary  dilata- 
tion are  detected.  In  enteritis,  the  result  of 
arsenical  poisoning,  if  there  is  reason  to  believe 
that  the  arsenic  has  not  already  been  absorbed, 
or  in  other  words  if  the  case  is  seen  early,  ferric 
hydrate  should  at  once  be  freely  given ;  but  if 
the  case  is  seen  late,  the  enteritis  resulting  can 
only  be  treated  on  general  principles.  Ferric 
hydrate  can  be  readily  prepared  by  the  addition 
of  liquor  ammon.  fort,  to  either  the  tr.  or  liquor 
ferri  perchlor.,  care  being  taken  that  excess  of 
ammonia  is  not  present  before  drinking. 

The  important  part  played  by  micro-organisms 
in  many  cases  of  enteritis  has  given  rise  to  a 
useful  method  of  treatment  which  consists,  after 
the  initial  administration  of  a  purgative,  in  the 
administration  of  one  or  other  of  a  class  of 
drugs  known  as  intestinal  antiseptics,  and  of 
frequent  alteration  in  the  diet.  By  means  of 
the  drug  we  hope  to  inhibit  the  growth  of  the 
pathogenic  bacteria,  and  by  alteration  of  the 
diet  to  starve  the  bacteria  by  depriving  them 
of  the  pabulum  on  which  they  feed  and  multiply. 
The  most  useful  intestinal  antiseptics  are  the 
preparations  of  mercury,  in  the  form  of  either 
liquor  hydrarg.  perchlor.,  hydrarg.  cum  cretse, 
or  calomel.  Of  these,  liquor  hydrarg.  perchlor. 
is  by  many  regarded  as  the  best.  Calomel,  in 
spite  of  evidence  that  it  diminishes  bacterial 
putrefaction  in  the  intestine,  as  shown  by  the 
increased  amount  of  bile  pigment  in  the  fjeces. 


which  has  not  been  converted  into  urobilin  in 
the  large  intestine,  and  by  the  diminution  of 
aromatic  sulphates  in  the  urine,  has  the  draw- 
back that  it  acts  as  a  purgative  partly  by 
increasing  the  flow  of  bile,  and  also  by  being  -an 
irritant,  but  it  is  often  apparently  useful.  The 
salicylic  acid  group  is  excellent,  and  probably 
salol  is  preferable  to  salicylic  acid  or  beta 
naphthol  or  salicylate  of  bismuth.  Mercury 
may  be  advantageously  combined  with  bismuth 
and  soda,  as  in  the  following  for  an  adult : — 

E/  Liquor  hydrarg.  perchlor.  ni^xx. ;  sodse 
bicarb,  bismuthi  subnit.  aa,  grs.  v.;  mucila- 
ginis,  q.s. ;  aqua  anethi,  gss.    Ft.  mist. 

Or,  if  salol  is  preferred,  it  may  be  given  to 
an  adult  in  doses  of  10  to  15  grains,  alone,  or 
with  carbonate  or  salicylate  of  bismuth.  Salol 
has  this  great  advantage  in  enteritis,  that  it 
passes  through  the  stomach  unchanged  and 
breaks  up  in  the  intestine  into  salicylic  acid 
and  phenol.  Resorcin  in  doses  of  2  to  5  grs.  is 
sometimes  used  in  combination  with  salicylate 
of  bismuth. 

With  regard  to  the  second  part  of  this  method 
of  treatment,  viz.  frequent  alteration  of  diet,  if 
the  child  is  bottle-fed,  ordinary  milk  should  at 
once  be  stopped  and  recourse  had  to  sterile 
milk.  If  this  is  unsatisfactory,  milk  should  be 
replaced  by  animal  broths,  such  as  beef  or  veal 
extracts  prepared  at  home,  or  given  in  the  form 
of  Liebig's  extract,  or  similar  commercial  pre- 
parations, with  a  carbohydrate,  e.g.  ground  rice. 
A  very  useful  form  of  beef  tea  is  prepared  by 
the  cold  method.  This  is  prepared  by  adding 
10  drops  of  dilute  hydrochloric  acid  to  half  a 
pound  of  finely  minced  beef  and  half  a  pint  of 
cold  water,  which  are  allowed  to  stand  for  an 
hour  and  are  then  strained  through  muslin. 
The  desired  quantity  is  then  placed  in  a  cup 
and  warmed  (not  boiled)  until  the  colour  changes 
to  the  brown  of  ordinary  beef  tea.  These  alterna- 
tions of  diet  should,  in  the  event  of  the  con- 
tinuation of  symptoms,  not  last  longer  than 
twenty-four  hours,  when  further  changes  should 
be  made  to  milk  again,  milk  whey  mixed  with 
white  of  egg  and  cream,  etc. 

Chronic  or  Secondary/  Catarrh — Etiology.— 
(1)  Acute  primary  catarrh  may  become  chronic, 
especially  in  old  and  feeble  subjects ;  (2)  exten- 
sion of  inflammation  from  structures  adjacent 
to  the  intestine  ;  (3)  from  tuberculous  or  chronic 
ulceration  of  the  gut  {vide  "Ulcers  of  the  In- 
testine ") ;  (4)  the  result  of  portal  obstruction, 
hepatic  or  cardiac ;  and  (5)  in  pytemia,  etc. 

Morbid  Anatomy.  —  The  intestinal  mucous 
membrane  becomes  thickened,  fibrous,  eroded, 
and  studded  with  ulcers.  The  blood-vessels  are 
congested  ;  the  muscular  coat  is  generally,  to 
some  extent  at  least,  hypertrophied,  and  later 
is  replaced  by  fibrous  tissue.  The  glands  are 
destroyed,  their  ducts  being  in  the  first  place 
blocked,  and  retention  cysts  form  before  their 
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final  destruction.  The  villi,  as  a  rule,  are 
shrunken  and  atrophied. 

Sym}:)tomx. — The  acute  form  merges  into  the 
chronic  gradually;  the  bodily  health  depreciates; 
the  complexion  becomes  muddy ;  there  is  per- 
sistent diarrhoea ;  appetite  is  impaired  ;  nausea 
is  present ;  anremia  and  loss  of  weight  follow, 
and  absorption  of  poisons  from  the  intestinal 
canal  cause  listlessness  and  hypochondria.  Con- 
stipation alternates  with  diarrhoea.  This  form 
of  enteritis  is  more  usually  located  in  the  large 
than  in  the  small  intestine.  Prognosis  is  bad, 
for  this  is  a  secondary  disease,  occurring  in  the 
later  stages  of  Bright's  disease,  heart  disease, 
chronic  pyaemia,  etc. 

Treatment  is  palliative ;  and  the  astringent 
and  sedative  remedies  used  in  acute  intestinal 
catarrh  are  employed.  A  bland,  easily  digested 
food,  which  yields  but  little  residue,  is  desirable. 
Tonics,  such  as  quinine  and  iron,  if  there  is 
much  anaemia,  are  useful.  Change  of  scene 
with  hydropathic  treatment  are  very  useful. 
Each  case  of  chronic  enteritis  must  be  treated 
more  on  the  principle  of  removal  or  amelioration 
of  its  original  causative  disease  than  by  the 
administration  of  remedies  acting  on  the  in- 
testinal tract. 

Ulcers  of  the  Intestine 

(1)  Tuberculous  Vlcers  of  the  Intestine. — 
Tuberculous  infection  of  the  intestine  occurs  as 
a  primary  or  as  a  secondary  disease.  As  a 
primary  disease  it  is  most  frequently  found  in 
children,  though  it  occurs  in  adults,  in  either 
case  the  tubercle  bacilli  being  introduced  through 
the  medium  of  tuberculous  milk,  etc.  As  a 
secondary  disease  the  most  common  mode  of  in- 
fection is  by  swallowing  of  phthisical  sputum. 
It  is,  however,  evident  that  any  medium  con- 
taining tubercle  bacilli  when  swallowed  may  be 
the  starting-point  of  tuberculous  ulceration  of 
the  bowels.  The  intestine  may  also  be  the  site 
of  a  miliary  tubercle  deposited  there  in  a  case 
of  general  tuberculosis.  It  by  no  means  follows 
that  an  individual  who  has  swallowed  one  or 
many  doses  of  tubercle  bacilli  gets  intestinal 
tubercle.  The  bacilli  must  find  conditions 
favourable  to  its  growth,  and  in  an  individual 
predisposed. 

Certain  pre-existing  lesions  of  the  intestine 
appear  to  favour  the  deposition  and  growth 
of  the  tubercle  bacillus,  e.g.  follicular  ulcers, 
chronic  non-inflammatory  catarrh,  etc. 

Infection  may  also  occur  by  extension  from 
the  peritoneum  or  by  the  discharge  of  tuber- 
culous pus  into  the  bowel. 

Situation. — Tuberculous  ulceration  of  the  in- 
testine is  least  rare  in  the  caecum  and  lower 
part  of  the  ileum,  and  diminishes  in  frequency 
above  and  below  this  point,  the  diiodenum  being 
but  rarely  affected.  The  rarity  of  tuberculous 
lesions  in  the  higher  part  of  the  intestine  is 
attributed  to  the  destructive  or  inhibitory  effect 
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of  tlie  acid  of  the  stomach  and  upper  part  of 
the  bowel  on  the  tubercle  bacillus. 

Anatoviical  Characte7-i  sties.  —  Tuberculosis 
arising  in  the  mvicosa  appears  first  as  a  number 
of  little,  hard  nodular  projections  in  the  lymph 
follicles.  The  tips  of  the  nodules  then  become 
grey  and  caseate,  break  down  and  separate, 
forming  a  number  of  small  ragged  ulcers.  If 
the  caseating  nodules  lie  close  together,  they 
coalesce,  or  if  a  Peyer's  patch  is  the  site  an 
ulcer  is  formed  having  the  following  charac- 
teristics : — The  floor,  formed  of  the  submucosa, 
is  rough,  infiltrated,  inflamed,  and  presents 
caseous  nodules.  The  edges  are  sinuous  and 
irregular,  and  slightly  undermined.  Tuber- 
culous deposit  and  infiltration  extend  beyond 
the  edge  of  the  ulcer.  The  mucous  membrane 
beyond  the  ulcer  is  for  a  certain  distance  in- 
flamed, but  if  the  ulcers  are  not  close  together 
healthy  mucous  membrane  may  intervene.  The 
direction  of  the  ulcer  is  generally  ti'ansverse  to 
the  long  axis  of  the  intestine,  and  it  is  in  shape 
oblong,  but  it  may  be  round.  Looked  at  from 
the  outside  of  the  bowel,  the  floor  of  the  ulcer 
is  seen  to  be  thickened,  and  frequently  small 
stellate  cicatrices  are  visible,  showing  that  the 
serous  and  muscular  coats  are  involved.  Ad- 
hesions may  occur  to  the  neighbouring  coils 
from  spreading  inflammation,  and  perforation 
seldom  occurs.  Tuberculous  are  distinguished 
from  typhoid  ulcers  by  their  transverse  direction, 
by  their  irregular,  ragged,  and  infiltrated  edges, 
by  their  thickened  bases,  and  by  the  existence 
of  small  caseous  nodules  in  their  proximity. 
Tuberculous  disease  begins  in  the  lymph  follicles, 
spreads  by  the  lymphatics  and  infects  the  mes- 
enteric lymph  glands.  The  ultimate  result  of 
tuberculous  ulceration  is,  in  the  vast  majority 
of  cases,  death,  because  it  usually  occurs  in 
the  excavating  stages  of  phthisis.  Fifty  per 
cent  of  phthisical  patients  have  ulcers  of  the 
intestine.  They  may,  though  rarely,  perforate, 
or  may  heal  and  cause  stricture  of  lihe  intestine 
at  one  or  many  points.  More  rarely  healing 
probably  takes  place  without  their  existence 
being  suspected,  and  without  leaving  noticeable 
permanent  damage  to  the  intestine  during  life. 

Symptoms. — If  persistent  diarrhoea  occurs  in 
phthisis,  tuberculous  ulceration  of  the  intestine 
is  the  likely  cause.  Tuberculous  vilceration, 
however,  does  not  always  produce  diarrhoea,  and 
as  in  non- tuberculous  inflammation  of  the  in- 
testine, speaking  generally,  diarrhoea  is  more 
likely  to  occur  the  nearer  the  ulceration  is  to  the 
rectum.  Tuberculous  ulceration  of  the  large 
intestine  nearly  always  gives  rise  to  diarrhoea. 
Blood  may  be  present  in  the  motions,  which  are 
frequently  foetid  on  account  of  the  bacterial 
putrefaction,  and  for  the  same  reason  tympanitis 
is  often  marked.  Tubercle  bacilli  can,  as  a  rule, 
be  detected  in  the  stools  in  cases  of  tuberculous 
ulceration  of  the  intestine,  but  their  absence  is 
not  positive  proof  of  the  absence  of  tuberculous 
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disease.  In  children,  the  subjects  of  primary 
tuberculous  ulceration  of  the  intestine,  diarrhosa 
attended  by  loss  of  weight  and  strength  out  of 
proportion  to  its  severity,  loss  of  appetite  and 
sickness,  with  abdominal  tenderness  and  dis- 
tension, and  the  existence  of  palpable  glands  in 
the  abdomen,  may  make  a  diagnosis  possible ; 
but  in  the  absence,  after  the  lapse  of  some  time, 
of  other  evidence  of  tuberculous  affection,  it  is 
often  impossible  to  have  a  positive  opinion. 

Diagnosis. — Lardaceous  disease  of  the  intes- 
tine may  give  rise  to  diarrhoea  and  recourse  for 
diagnostic  purposes  may  be  had  to  the  examina- 
tion of  the  fseces  for  tubercle  bacilli,  and  if 
these  are  regularly  found  in  the  stools,  a  dia- 
gnosis of  tuberculous  ulceration  is  justifiable. 
As  lardaceous  disease  frequently  coexists  with 
phthisis,  it  is  not  unlikely  that  diarrhoea  occur- 
ring in  the  last  stage  may  be  caused  both  by 
tuberculous  and  lardaceous  disease. 

Treatment. — The  majority  of  cases  occur  in 
connection  with  pulmonary  tuberculosis,  and 
the  intestinal  lesion  is  both  late  and  secondary. 
Remedies  to  alleviate  the  diarrhoea  are  the  most 
generally  applicable.  The  primary  disease  re- 
quires first  attention,  and  in  most  cases  this 
treatment  consists  in  restraining  the  diarrhoea, 
diminishing  the  fermentation  in  the  intestine, 
and  regulating  the  diet,  so  as  to  avoid  as  much 
as  possible  exciting  fresh  inflammation  in  the 
highly  susceptible  intestine.  For  the  diarrhoea, 
astringents  are  always  useful,  and  of  these  chalk 
and  opium,  kino  and  catechu,  give  the  best 
results.  Opium  by  the  mouth  occasionally 
causes  vomiting,  and  may  then  be  tried  as  a 
suppository  or  an  enema.  Salol,  in  five  or  ten 
grain  doses,  is  sometimes  useful,  as  it  restrains  the 
diarrhoea  and  diminishes  putrefactive  fermenta- 
tion and  flatulence.  It  is  said  to  inhibit  the  action 
of  the  putrefactive  as  well  as  the  tubercle  bacilli. 

Attention  to  diet  as  laid  down  under  "  En- 
teritis "  is  useful,  and  it  is  well  to  give  sterile 
foods,  avoiding  every  article  of  diet  calculated 
to  irritate  the  intestine.  By  these  means  we 
may  hope  not  only  to  restrain  diarrhoea  but  to 
promote  the  healing  of  ulcers,  and  by  avoiding 
fermentation  to  diminish  abdominal  distension 
and  the  risk  of  perforation.  If  much  abdominal 
discomfort  exists,  warmth,  applied  to  the  ab- 
domen as  a  poultice  fomentation,  or  dry  heat, 
is  comforting.  If  general  peritonitis  exists, 
opium  should  be  given  freely  if  the  case  is  hope- 
less, but  it  is  possible  that  an  occasional  case  of 
perforation  from  a  tuberculous  ulcer  might  be 
treated  by  adominal  section,  with  the  object  of 
cleansing  the  peritoneum,  and  either  of  stitch- 
ing the  perforation  or  resecting  the  bowel  at 
the  site  of  the  lesion.  In  children  with  primary 
ulceration  of  the  intestine,  the  soui'ce  of  affec- 
tion should  be  ascertained  if  possible,  and  per- 
haps fresh  invasions  be  avoided  by  the  substitu- 
tion of  sterile  food.  Diarrhoea  is  to  be  restrained 
by  suitable  astringents,  and  means  taken  to 
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improve  the  nutrition  of  the  child  by  general 
hygienic  measures,  cod -liver  oil,  maltine,  etc. 
Strict  directions  should  be  given  to  the  mother 
to  ensure  the  proper  ventilation  of  the  nursery, 
the  disinfection  of  stools,  the  leading  of  an  out- 
of-door  life  in  a  suitable  locality,  and,  in  fact, 
the  case  should  be  regarded  as  one  of  grave 
tuberculous  disease,  and  treated  on  the  general 
principles  now  finding  so  much  favour  in  the 
modern  treatment  of  consumption. 

(2)  Ulcers  of  the  Duodenum  occur  as  : — 

(a)  Acute  primary  ulcers  ;  and 
Chronic  secondary  ulcers. 

(a)  Acute  primary  ulcer  of  the  duodenum  has 
the  same  pathology  as  acute  gastric  ulcer,  and 
the  only  points  necessary  to  consider  in  connec- 
tion with  it  are  the  modification  of  symptoms 
and  sequeloe  in  virtue  of  its  different  site. 

(5)  Chronic  secondary  ulcer  of  the  duodenum 
occurs  most  frequently  after  severe  burns,  and 
these,  indeed,  constitute  the  most  important 
group  of  this  class,  but  they  also,  though  rarely, 
occur  in  portal  congestion,  specific  fevers,  and 
in  septicfemia.  It  is  not  understood  why  iilcers 
occur  in  the  duodenum  after  severe  burns,  nor 
is  the  rationale  of  their  production  explained. 
As  in  gastric  ulcer,  peptic  digestion  is  rendered 
possible  by  the  lowered  nutrition  of  a  limited 
area  of  the  mucous  membrane,  and  several 
theories  have  been  advanced  to  account  for  this. 
Septic  emboli  in  the  duodenal  vessels  are  said 
to  occur,  but  have  never  been  demonstrated 
microscopically,  and  artificial  emboli  experi- 
mentally introduced  into  the  circulation  rarely 
affect  the  stomach  and  duodenum,  but  when 
affected  they  are  equally  so,  whereas  ulcers 
following  burns  occur  more  frequently  in  the 
duodenmn  than  in  the  stomach.  Hunter  has 
shown  that  when  toluylidiamine  is  subcutane- 
ously  injected  in  the  dog,  it  is  eliminated  by 
the  bile,  and  causes  duodenitis  and  ulceration 
of  the  duodenal  mucous  membrane.  He  there- 
fore suggests  that  toxic  irritating  jjroducts  ab- 
sorbed from  burns  are  eliminated  by  the  bile 
and  cause  similar  lesions.  Against  this  theory 
is  the  fact  quoted  by  Fenwick  that  similar 
lesions  occur  if  the  bile-duct  is  ligatured,  and 
also  that  after  burns  ulcers  occasionally  occur 
in  the  stomach.  Burns,  it  is  known,  ai'e 
accompanied  by  inflammation  of  the  mucous 
membrane  of  the  bowels,  and  also  by  gastritis. 
This  may  be  sufficient  explanation  of  duodenal 
ulceration,  but  Fenwick  suggests  that  the 
stomach  and  intestines  may  eliminate  poisonous 
septic  products  which  act  as  irritants,  in  the 
same  manner  as  urea  injected  subcutaneously 
appears  in  tbe  stomach  and  is  found  as  crystals. 
The  same  authority  quotes  an  experiment  in 
which  he  injected  albuminose  prepared  from 
septic  sloughs  of  burns,  and  by  these  means 
produced  "appreciable  duodenitis." 

Situation. — The  most  usual  site  of  duodenal 
ulcer  is  between  the  opening  of  the  bile  and 
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pancreatic  duct  and  the  pylorus,  on  the  anterior 
and  mesial  side  of  the  duodenum.  These  ulcers 
diminish  in  frequency  laear  the  bile  duct,  probably 
because  peptic  digestion  ceases  after  contact  with 
bile  or  pancreatic  juice. 

Symptoms. — For  convenience  of  arrangement 
the  symptoms  of  both  classes  will  be  first  con- 
sidered, and  their  distinctive  characters  subse- 
quently. Duodenal  ulcers  generally  produce 
obscure  symptoms.  Pain  varying  in  character 
from  uneasiness  to  violent  and  prolonged  suffer- 
ing occurs  in  more  than  half  the  cases.  It  occurs 
two  to  five  hours  after  food,  is  situated  well  to 
the  right  of  the  middle  line  of  the  abdomen  in 
the  right  hypochondrium,  and  is  frequently 
relieved  by  sitting  up  with  the  body  bent 
forward.  The  explanation  of  its  occurrence 
two  to  five  hours  after  food  is  that  the  contents 
of  the  stomach  reach  the  duodenum  at  this 
period  and  cause  pain  by  irritation  of  the  ulcer. 

Vomiting  is  much  less  than  in  gastric  ulcera- 
tion, and  bears  no  i-elation  to  the  severity  of  the 
pain.  Haemorrhage  from  the  ulcer  may  be  ob- 
served either  as  haematemesis  or  melsena.  Fen- 
wick  found  that  haematemesis  occurred  alone  or 
with  melsena  in  an  equal  number  of  cases,  and 
that  melaena  occurred  in  seven  out  of  seventeen 
cases  where  there  was  evidence  that  the  ulcer 
had  bled.  Perforation  followed  by  peritonitis 
occurs  in  more  than  half  the  cases  (53  per  cent), 
and  is  accompanied  by  the  same  symptoms  as 
perforation  by  a  gastric  ulcer,  and  death  by 
general  peritonitis  is  a  frequent  result.  The 
peritonitis  has,  however,  a  better  chance  of  be- 
coming localised  in  duodenal  than  in  gastric 
ulcer,  for  the  escaping  contents  are  poured  first 
into  the  liver  pouch  described  by  Rutherford 
Morison,  and  may  become  localised  there  by 
adhesions.  Perforation  of  ulcers  of  the  duo- 
denum may  also  result  in  a  peri-duodenal  abscess, 
or  the  ulcer  may  perforate  into  a  neighbouring 
coil  of  bowel. 

Of  the  differential  symptoms,  the  following- 
are  noteworthy  : — 

Acute  primary  ulcer  of  the  duodenum,  which 
is  a  rare  disease,  occurs  in  contradistinction  to 
gastric  ulcer  much  more  frequently  in  adult 
men  than  in  young  women.  It  usually  gives 
rise  to  no  marked  symptoms  until  sudden 
melfena,  haematemesis,  or  perforation  declares 
its  presence.  It  should  be  noted  in  this  connec- 
tion that  if  haemorrhage  occurs  in  diiodenal 
ulcer,  it  is  likely  to  be  profuse,  because  the 
blood-vessels  eroded  are  usually  large  trunks 
(pancreatico-duodenal  or  gastro-duodenal),  and 
that  perforation  is  very  liable  to  take  place  on 
account  of  the  thinness  of  the  duodenal  wall. 
Perforation  followed  by  peritonitis  is  said  to 
occur  in  90  per  cent  of  the  cases.  Fenwick 
says  it  occurred  in  all  his  cases. 

Secondary  ulcers  following  burns  commence 
a  few  days  after  the  burns,  develop  slowly,  and 
reach  their  maximum  in  the  second  week.  It 


is  not  uncommon  to  find  a  small  quantity  of 
blood  in  the  dejecta  of  cases  of  burning,  but 
this  does  not  necessarily  imply  ulceration.  The 
enteritis  which  accompanies  many  cases  is  in 
itself  sufficient  to  explain  this.  Melaena  and 
haematemesis  occur  in  30  per  cent  of  the  fatal 
cases,  and  bleeding,  which  generally  occurs  from 
the  pancreatico-duodenal  artery,  is  often  fatal. 
Perforation  is  rare  because  the  ulcer  is  indurated, 
and  adhesions  to  the  neighbouring  tissues  have 
had  time  to  form.  The  tendency  of  these  ulcers 
is  to  cicatrise,  and  a  scar  with  subsequent  stenosis 
or  a  pouch  of  the  duodenum  may  result. 

Diagnosis.  —  Diagnosis  is  frequently  difficult 
and  often  impossible.  Duodenal  ulcers  may  be 
distinguished  from  gastric  ulcers  by  the  follow- 
ing points  : — 

(a)  Duodenal  ulcer  occurs  much  more  fre- 
quently in  men  than  in  women,  and  rather  later 
in  life. 

(h)  Pain  is  less  severe  and  occurs  two  to  five 
hours  after  food ;  it  is  referred  to  the  right 
hypochondriac  region,  and  seldom  to  the  back. 

(c)  Haemorrhage  is  very  frequent,  and  melaena 
with  haematemesis  is  most  suggestive  of  duodenal 
ulcer. 

{d)  Vomiting  is  independent  of  food  and  does 
not  relieve  the  pain. 

(e)  Perforation  is  extremely  common  in  acute 
primary  ulcers. 

The  symptoms  of  duodenal  ulcer  may  simulate 
gall-stone  colic,  but  the  occurrence  of  melaena 
and  a  haematemesis  would  serve  as  distinguishing- 
features,  and  if  jaundice  was  absent  in  hepatic 
colic,  the  gall-bladder  should  form  a  palpable 
tumour. 

Treatment. — Except  in  the  chronic  forms  of 
ulceration  from  burns,  where  haemorrhage  has 
occurred,  drugs  are  useless,  but  in  this  instance 
some  reliance  may  be  placed  on  half-drachm 
doses  of  turpentine  given  in  a  gelatine  capsule 
or  in  milk.  The  administration  of  ergot  by  the 
mouth,  or  the  hypodermic  injection  of  ergotine, 
might  also  be  tried.  If  the  symptoms  are  not 
urgent  and  point  to  cicatrisation  of  the  ulcer, 
strict  rest  in  bed,  the  blandest  of  food,  or  the 
substitution  of  rectal  feeding,  should  be  enjoined. 
If  there  is  reason  to  suppose  that  perforation  has 
taken  place,  or  if  haemorrhage  has  occurred  more 
than  once  and  is  exhausting  the  patient's  strength, 
prompt  abdominal  section  offers  the  best  prospect, 
as  by  this  means  there  is  a  fair  chance  that  the 
perforation  may  be  discovered  and  general  peri- 
tonitis prevented,  or  the  bleeding  vessels  may 
be  secured. 

(3)  Syphilitic  Ulceration. — Syphilitic  ulcera- 
tion rarely  occurs  in  the  intestine.  Ulceration 
and  stricture,  condylomata  and  mucous  patches 
are  well  known  in  the  rectum,  and  various  pharyn- 
geal lesions  constitute  well-marked  features  of 
syphilis,  but  the  proximal  and  distal  ends  of 
the  digestive  tract  are  almost  exclusively  affected. 
In  infantile  syphilis  ulcerative  plaques  and  small 
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gummata  have  been  found,  but  their  presence  as 
a  cHnical  feature  is  not  estabhshed,  a  remark 
equally  applicable  to  acqiiired  syphilis.  In 
severe  and  neglected  cases  of  syphilis,  with 
gummata  elsewhere  in  the  body,  diarrhoea  occurs, 
and  may  be  due  to  broken-down  gummatous 
ulcers  in  the  intestine.  In  such  circumstances 
before  arriving  at  a  diagnosis  of  ulcer  the 
question  of  lardaceous  disease  of  the  intestine, 
and  the  possibility  of  tuberculous  ulceration  in 
a  syphilitic  subject,  must  be  excluded.  The 
treatment  of  syphilitic  ulceration  of  the  intestine 
is  that  of  the  general  disease. 

(4)  Catarrhal  or  Follicular  Ulcers.  —  These 
are  found  in  inflamed  conditions  of  sufficient 
severity  of  the  intestinal  mucous  membrane, 
and  are  more  common  in  the  large  than  in  the 
small  intestine.  They  occur  either  as  simple 
erosions  of  the  mucous  membrane  apart  from 
the  intestinal  glands,  or  as  the  result  of  inflamma- 
tion and  destruction  of  the  solitary,  Lieberkiihn's, 
or  Brnnner's  glands.  Both  varieties  are  usually 
present,  it  may  be  in  large  numbers,  in  the  more 
severe  cases  of  enteritis.  Their  presence  is  usually 
indicated  by  blood  in  the  stools.  Small  ulcers 
are  also  found  above  the  site  of  intestinal  ob- 
struction, but  the  pathology  of  them  is  still 
doubtful.  The  treatment  of  follicular  and 
catarrhal  ulcers  is  that  of  enteritis. 

(5)  Malignant  Ulcers  {vide  under  "Malignant 
Diseases  of  the  Intestine,"  p.  533). 

(6)  Hcemorrhagic  Ulcers. — In  Bright's  disease 
htemorrhage  into  various  organs  is  liable  to 
occur,  and  in  the  intestine  the  chosen  site  is 
under  the  mucoiis  membrane.  This  submucous 
hfemorrhage  instead  of  being  absorbed  may 
break  down  and  form  an  intestinal  ulcer. 

Ulcers  of  the  intestines  in  Bright's  disease 
are  usually  not  single  but  multiple.  As  enteritis 
is  not  an  uncommon  complication  of  kidney 
disease,  it  is  therefore  questionable  whether  the 
intestinal  ulcers  of  Bright's  disease  should  be 
regarded  as  broken-down  submucous  haemor- 
rhages or  as  catarrhal  ulcers  occurring  in  an 
enteritis  complicating  the  original  disease.  Both 
varieties  probably  occur,  and  it  is  also  probable 
that  in  purpura,  scurvy,  anaemia,  etc.,  intestinal 
ulcers  of  purely  haemorrhagic  origin  develop. 

(7)  Vascular  ulcers  are  either  venous  or 
arterial.  Whether  venous  or  arterial  they 
depend  on  defective  blood -supply  to  an  area 
more  or  less  limited,  this  leading  to  necrosis  of 
the  intestinal  mucous  membrane  and  the  sub- 
sequent formation  of  an  ulcer. 

Venous  ulcers  occur  in  cirrhosis  of  the  liver 
where  the  portal  circulation  is  impeded,  and 
probably  have  the  same  pathology  as  ulcers 
of  the  leg  connected  with  defective  venous 
circulation. 

Ulcers  due  to  arterial  blocking  are  described. 
The  artery  may  be  occluded  in  either  of  the  three 
following  ways  : — 

(a)  Plugging  of  the  mesenteric  vessel  or  one 
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of  its  branches  by  emboli.  This  variety  may 
complicate  a  case  of  endocarditis.  The  symptoms 
would  probably  be  intense  abdominal  pain  and 
tenderness  coming  on  siiddenly,  followed,  if  the 
patient  lives  long  enough,  by  bloody  stools, 
tympanites,  and  peritonitis. 

{h)  The  mesenteric  artery,  or  one  of  its 
branches,  may  be  the  site  of  thrombosis ;  or 

(c)  Atheroma  may  obstruct  the  lumen,  and 
circulation  becomes  so  defective  that  numerous 
ulcers  of  the  mucous  membrane  result.  The 
pressure  of  a  tumour  on  a  vessel  may  effect  the 
same  result. 

Lardaceous  Disease. — The  intestine  is  affected 
by  lardaceous  disease  next  in  fi-equency  to  the 
kidneys,  spleen,  and  liver.  If  it  does  occur  at 
all,  it  is  extremely  rare  for  the  intestine  to  be 
the  only  structure  involved ;  indeed,  they  do 
not  usually  become  waxy  until  the  disease  is 
far  advanced  in  the  solid  organs.  The  intestine 
in  30  to  40  per  cent  of  cases  of  lardaceous 
disease  is  affected. 

Morbid  Anatomy. — As  in  other  organs  the 
amyloid  changes  commence  in  the  small  arteries. 
In  mild  cases  the  change  is  confined  to  the 
mucous  and  submucous  coats,  the  villi  being 
specially  affected,  but  all  coats  may  become 
involved.  To  the  naked  eye  the  mucous  mem- 
brane presents  a  glossy  translucency,  is  pale 
and  somewhat  swollen,  but  the  iodine  test  is 
usually  required  to  settle  the  question,  when 
the  characteristic  reaction  will  be  found  as  spots 
and  lines  distributed  irregularly  over  the  surface. 
If  the  waxy  disease  is  advanced,  the  mucous 
membrane  may  break  down  and  form  small 
ulcers.  The  small  intestine,  especially  the  lower 
end  of  the  ileum,  is  the  most  usual  seat  of  the 
disease. 

Symptoms. — The  most  prominent  symptom  is 
diarrhoea  with  or  without  haemorrhage.  The 
occurrence  of  a  persistent  diarrha^a  is  usiially 
the  first  indication  that  the  intestine  has  become 
waxy,  and  the  occurrence  of  this  symptom  in  a 
case  where  other  organs  are  known  to  be  ^^'axy 
is  strong  evidence  of  this.  If  the  stomach  is 
also  waxy  vomiting  may  occur,  but  the  possi- 
bility of  the  vomiting  being  uraemic  should 
always  be  remembered.  Abdominal  pain  and 
tenderness  are  rare. 

Diagnosis.  —  It  is  always  difficult  and  often 
impossible  to  distinguish  lardaceous  disease  of 
the  intestine  from  tubercular  in  a  given  case 
where  either  or  both  may  occur,  as  in  the  later 
stages  of  phthisis.  It  is  only  by  consideration 
of  each  case  in  all  its  bearings  that  an  opinion 
can  be  formed. 

Treatment. — If  possible  the  causative  disease 
should  be  removed,  e.g.  syphilis,  tubercle  suppu- 
rating joints,  etc.  In  this  the  only  hope  of  cure 
lies.  In  the  great  majority  of  cases  all  we  can 
hope  to  do  is  to  restrain  the  diarrhoea  by  astrin- 
gents, etc.  {vide  also  "  Lardaceous  Degenera- 
tion," vol.  v.). 
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Malignant  Disease  of  the  Intestine. — 
Malignant  growths  of  the  intestines  differ  but 
slightly  from  malignant  disease  of  other  parts, 
in  so  far  as  the  characteristics  of  the  growths 
are  concerned,  but  when  a  hollow  tube  is 
attacked  the  potency  of  every  part  of  which  is 
recognised  as  important,  and  when  the  depen- 
dence of  health  on  a  vigorous  digestive  appa- 
ratus is  remembered,  the  special  importance 
of  this  subject  will  be  admitted. 

Site.— Of  1148  cases  collected  by  Ewald — 
874  occurred  in  the  rectum. 
148  occurred  in  the  large  intestine 
(of  these  twelve  occurred  in  the 
transverse  colon). 
64  in  the  Ccscum,  including  the  appen- 
dix. 

26  in  the  ileum. 

19  in  the  duodenum. 

17  in  the  jejuni;m. 
In  the  above  Table,  cancer  of  the  small 
intestine  (duodenum,  jejunum  and  ileum),  as 
compared  with  the  large  intestine  (ccBCum, 
appendix,  colon,  sigmoid  flexure  and  rectum), 
occurs  in  the  proportion  of  1  to  17|.  It  will 
thus  be  seen  that  the  large  intestine  is  much 
more  frequently  affected  than  the  small,  and 
that  the  jejunum  is  the  portion  least  likely  to 
be  involved.  Statistics  of  other  authors  show 
the  jejunum  to  be  more  rarely  involved  than 
the  above.  It  is  a  noteworthy  fact  that  where 
the  intestinal  contents  stagnate  longest  (rectum), 
or  pass  through  a  part  with  diminished  calibre, 
or  where  two  differing  surfaces  adjoin  (ileo-csecal 
valve  and  pylorus),  there  cancer  is  most  frequently 
found. 

Pathological  Anatomy.  —  Carcinoma  of  the 
intestine  may  be  primary  or  secondary.  Prim- 
ary is  far  more  common  than  secondary  cancer, 
which,  indeed,  is  rare,  and  occurs  either  by 
metastasis,  or  by  extension  from  neighbouring- 
organs  (pancreas,  uterus,  stomach,  etc.),  and 
being  but  a  complication  of  pre-existing  disease, 
requires  no  special  mention  here.  Primary 
cancer  of  the  intestine  occurs  as  cylindrical- 
celled  epithelioma,  )nore  rarely  as  a  spheroidal- 
celled  growth.  Either  of  these  forms  may 
undergo  colloid  degeneration  and  produce  a 
third  variety  known  as  colloid  cancer. 

Cancer  of  the  intestine  begins  as  a  small 
deposit  in  the  mucous  membrane,  usually  in 
Lieberkiihn's  glands.  As  it  increases  in  size 
it  spreads  in  such  a  manner  as  to  present  itself 
in  three  distinct  aspects,  namely  : — 

1.  As  a  nodule,  which,  expanding  equally  in 
all  directions,  becomes  a  more  or  less  rounded 
tumour,  the  intestinal  surface  of  which  is  apt, 
from  irritation  of  the  intestinal  contents  and 
bacterial  invasion,  to  become  ulcerated  and 
assume  a  polypoid  outline. 

2.  The  growth  may  spread  laterally  rather 
than  towards  the  lumen  of  the  bowel,  and 
assume  the  form  of  a  plaque  or  raised  flattened 


mass  on  one  side  only  of  the  intestinal  wall,  with 
well-marked  edges,  and  often  ulcerated  centre. 

3.  Most  commonly  extension  takes  place  in 
an  annular  manner,  so  that  the  intestine  is 
surrounded  by  a  ring  of  cancerous  deposit 
often  of  small  longitudinal  depth.  This  variety 
is  the  commonest  cause  of  malignant  stricture. 
It  occurs  most  frequently  in  the  large  intestine, 
and  is  a  frequent  cause  of  intestinal  obstruction. 
In  the  later  stages  ulceration  at  the  site  of 
growth,  dilatation  of  the  bowel  above  the 
stricture,  ulceration  at  or  above  the  stricture, 
and  probably  haemorrhage,  mark  the  subsequent 
course.  Extension  early  takes  place  to  lym- 
phatic glands,  and  secondary  deposits  occur 
usually  in  the  liver,  and  other  neighbouring 
abdominal  organs,  the  peritoneum  becoming 
invaded  by  direct  extension ;  or  ulceration  and 
perforation  may  occur  into  the  bladder,  stomach, 
and  other  parts  of  the  intestine,  or  into  the 
peritoneum,  generally  or  becomes  localised  by 
adhesions.  In  some  cases  of  annular  stricture 
gangrene  of  the  cancerous  deposit  is  apt  to 
occur.  The  author  has  seen  a  case  of  annular 
stricture  of  the  sigmoid  which  caused  intestinal 
obstruction,  necessitating  colotomy.  The  case 
ended  fatally  by  peritonitis,  due  to  gangrene 
of  the  annular  stricture  with  subsequent  per- 
foration. The  stricture  was  so  insignificant  in 
size  that  it  was  impossible  to  say  definitely 
without  microscopic  investigation,  and  the 
corroborative  and  extensive  secondary  deposit 
in  the  liver,  that  it  was  a  malignant  one. 

A  few  special  points  are  noteworthy  in 
cancer  of  the  duodenum,  which  is  usually 
columnar  -  celled,  but  may  be  spheroidal  - 
celled.  The  growth  begins  in  the  mucous  mem- 
brane, or  possibly  in  Brunner's  glands,  though 
the  latter  origin  is  doubtful.  A  malignant 
growth  of  the  head  of  the  pancreas  and  of  the 
lower  end  of  the  bile  and  pancreatic  ducts  or 
the  biliary  ampulla  is  an  extra-duodenal  growth, 
in  which  the  duodenal  mucous  membrane  is  not, 
until  the  last  stage,  and  may  not  be  at  all, 
involved.  Any  part  of  the  duodenum  may  be 
the  site  of  primary  cancerous  growth,  but  it  is 
important  to  distinguish  from  a  clinical  point 
of  view  whether  the  original  site  is  above  or 
below  the  biliary  papilla.  Malignant  growths 
of  the  duodenum,  as  elsewhere  in  the  intestine, 
have  a  tendency  to  pi'oduce  annular  stricture 
resulting  in  dilatation  of  the  duodenum  and 
stomach  behind  the  stricture,  and  the  symptoms 
simulate  those  of  pyloric  stricture. 

Sy)iiptoim.  —  The  presence  of  a  malignant 
growth  in  the  intestine  may  be  revealed  in  a 
variety  of  ways,  but  a  diagnosis  in  the  ea.-ly 
stages  is  rarely  possible.  The  initial  subjective 
and  objective  symptoms  seldom  occur  until  the 
growth  has  existed  for  some  time.  It  may 
happen  that  acute  intestinal  obstruction  will 
be  the  first  sign  to  arouse  suspicion,  a  condition 
of  affairs  explicable,  and  caused  by  the  sudden 


534  INTESTINES, 


blocking  of  the  intestinal  lumen  at  the  site  of 
growth  by  hard  scybala,  or  foreign  bodies.  Per- 
foration of  the  bowel  with  peritonitis  may  be 
the  first  intimation  of  serious  mischief.  The 
symptoms,  however,  generally  develop  slowly. 
Vague  dyspeptic  symptoms,  a  sense  of  dis- 
comfort in  the  abdomen,  even  amounting  to 
pain,  constipation  alternating  with  diarrhoea, 
a  distaste  for  food,  mental  irritability,  nausea, 
vomiting  and  progressive  loss  of  strength,  with 
cancerous  cachexia,  usually  precede  the  more 
definite  symptoms  of  intestinal  blocking.  The 
assertion  that  if  a  patient  over  thirty-five  years 
of  age  complains  of  persistent  dyspeptic  symp- 
toms for  the  first  time,  cancer  of  the  stomach 
should  be  suspected,  is  equally  applicable  to 
cancer  of  the  intestine,  with  perhaps  this 
addition  :  that  the  svifferer  from  intestinal 
cancer  will  probably  also  complain  of  flatu- 
lence and  diarrhoea  alternating  with  constipa- 
tion. Unfortunately,  the  early  symptoms  of 
cancer,  until  it  has  attained  to  the  stage  of  a 
palpable  tumour,  are  always  vague  and  un- 
certain. If  a  tumour  of  the  small  intestine 
can  be  detected,  it  may  occupy  any  part  of  the 
abdominal  cavity,  because,  with  the  exception 
of  the  second  and  third  part  of  the  duodenum, 
and  the  colon,  the  intestine  is  attached  to  a 
longer  or  shorter  mesentery,  which  allows  of 
considerable  displacement  by  the  weight  of  the 
tumour  itself,  or  by  pressure  communicated  to 
it  from  without.  The  tumour  may  vary  in  size, 
or  be  more  readily  felt  at  one  time  than  another, 
due  to  the  amount  of  abdominal  distension  or 
presence  of  faecal  masses  behind  a  stricture. 
The  stools  frequently  contain  blood,  and,  indeed, 
considerable  haemorrhage  may  take  place  from 
the  ulcerated  mucous  membrane.  For  further 
symptoms  of  intestinal  obstruction  in  Malignant 
Disease,  vide  p.  540. 

In  cancer  of  duodenum,  the  general  symptoms 
irrespective  of  the  part  affected  are  wasting,  the 
gradual  appearance  of  cancerous  cachexia,  ano- 
rexia, nausea,  and  vomiting  at  variable  intervals 
after  meals,  pain  in  the  right  hypochondrium, 
haematemesis,  rarely  melsena,  and  in  the  later 
stages  signs  of  dilatation  of  the  stomach  from 
stenosis  of  the  duodenum,  will  usually  be 
present.  In  the  later  stages,  after  ulceration 
of  the  mucous  membrane  has  allowed  of  auto- 
intoxication from  bacterial  absorption,  the 
temperature  rises.  If  the  growth  invades 
the  duodenum  above  the  biliary  papilla,  which 
usually  enters  the  duodenum  three  or  four 
inches  below  the  pylorus,  the  vomited  matter 
is  unlikely  to  contain  bile,  and  the  symptoms 
are  similar  to  those  found  in  cancer  of  the 
pylorus.  If  the  growth  is  below  the  biliary 
papilla,  bile  and  pancreatic  juice  regurgitate 
into  the  stomach,  and  their  presence  in  the 
vomit  can  be  easily  recognised.  Bile  may  also 
in  this  case  be  deficient  in  the  stools.  In 
supra-papillary  cancer  tiie  tiunour  is  movable, 
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and  resembles  a  pyloric  cancer,  whereas  in  the 
infra-papillary  variety  it  is  fixed,  and  may  be 
mistaken  for  cancer  of  the  head  of  the  pancreas. 
The  growth  may  occur  at  or  so  near  to  the 
biliary  papilla  itself  as  to  produce  symptoms 
indistinguishable  from  those  brought  about  by 
cancer  of  the  common  duct,  or  its  ampulla, 
where  jaundice  is  an  early  symptom. 

Diagnosis. — Diagnosis  is  never  easy,  and  in 
the  early  stages,  in  the  absence  of  a  palpable 
tumour  without  an  exploratory  laparotomy,  it 
is  impossible.  If  an  abdominal  tumour  is 
absent,  the  persistence  of  symptoms  in  spite 
of  treatment,  the  age  of  the  patient,  progressive 
loss  of  weight,  and  the  appearance  of  cancerous 
cachexia,  are  the  chief  symptoms  to  rely  on, 
but  it  is  often  necessary  in  the  early  stages  to 
arrive  at  an  opinion  by  a  process  of  exclusion. 
After  the  appearance  of  a  tumour  great  care 
has  still  to  be  exercised  before  a  definite  opinion 
can  be  formed. 

Cancer  of  the  first  part  of  the  duodenum  is 
practically  indistinguishable  from  cancer  of  the 
pylorus,  but  differs  from  simple  ulcer  of  the 
stomach  by  the  presence  of  a  tumour,  by  the 
small  quantity  of  blood  vomited,  and  by  pain 
occurring  some  hours  after  food. 

Malignant  disease  of  the  duodenum  below  the 
pyloric  papilla  is  distinguished  from  cancer  of 
the  head  of  the  pancreas  or  of  the  lower  end  of 
the  bile-duct  by  the  absence  of  jaundice  and  by 
the  presence  of  signs  of  duodenal  stenosis  and 
gastric  dilatation. 

If  the  case  is  one  affecting  the  intestine 
below  the  duodenum,  we  must  first  ascertain 
by  the  administration  of  enemata  and  purga- 
tives whether,  after  all  fsecal  accumulation  is 
removed,  any  tumour  is  left.  In  every  case 
rectal  examination  is  then  made,  and  in  women, 
if  possible,  vaginal  also.  The  history  of  the  case 
and  careful  weighing  of  the  symptoms  may  aid  in 
the  differential  diagnosis  from  other  conditions 
producing  abdominal  tumours,  especially  malig- 
nant disease  of  the  uterine  appendages,  hydro- 
nephrosis, floating  kidney,  and  tuberculosis  of 
the  peritoneum,  and  from  other  causes  of 
intestinal  obstruction,  such  as  healed  typhoid 
and  tuberculous  ulcers,  and  the  impaction  of 
gall-stones. 

Treatment. — Medical  treatment  can  only  be 
palliative.  Surgical  operation  should  receive 
the  first  consideration,  because  a  radical  cure 
of  malignant  intestinal  growths  is  now  no  longer 
impossible.  The  diet  should  be  so  regulated 
that  no  irritating  matter  is  allowed  and  little 
fsecal  residue  results.  It  should  be  chiefly 
fluid,  easy  of  digestion  and  absorption.  By 
this  means  the  chance  of  intestinal  obstruction 
is  diminished,  pain  is  lessened,  a  greater  degree 
of  rest  is  secured,  and  the  tendency  to  htemor- 
rhage  from  the  ulcerated  mucous  membrane  is 
obviated.  In  advanced  cases  it  may  be  advisable 
to  rely  largely  on  rectal  feeding.    In  the  last 
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stages  of  the  disease,  when  all  hope  of  recovery 
has  passed  and  the  patient's  life  is  rendered 
miserable  by  constant  suffering,  opium  or 
morphia  should  be  regularly  given  in  sufficient 
doses  to  secure  relief  and  peace. 

In  cancer  of  the  duodenum  with  symptoms 
of  stenosis  and  dilatation  of  the  stomach,  lavage 
gives  temporary  relief,  and  gastro-enterostomy 
will  permanently  relieve  the  distressing  vomiting 
and  prolong  life.  Intestinal  antiseptics,  such 
as  salol,  appear  to  do  good,  if  fever  and  other 
symptoms  of  auto-intoxication  are  present.  For 
hfemorrhage,  turpentine  or  ergot  may  be  tried. 

In  cancer  of  the  small  or  large  intestine, 
excision  of  a  limited  growth  offers  the  chance 
of  a  radical  cure,  and  is  in  any  case  the  best 
palliative.  Excision  of  growths  of  the  large 
intestine  has  given  the  best  results,  and  ex- 
ploratory operations  are  advisable  as  soon  as 
there  is  a  reasonable  doubt  of  their  presence. 
If  the  disease  has  advanced  too  far  to  admit 
of  excision  of  the  growth,  an  intestinal  anas- 
tomosis performed  at  the  situation  most  suitable 
to  the  particular  case  will  allow  of  a  temporary 
return  to  health  and  remove  the  obstructive 
symptoms  {vide  "  Intestinal  Obstruction, "p.  552). 

Sarcoma  of  the  Intestine. — Sarcoma  of  the 
intestine  is  more  rare  than  carcinoma.  Few 
cases  have  been  reported,  and  it  is  difficult  to 
estimate  exactly  how  many  of  the  reported 
cases  are  true  sarcomata,  sarcoma,  lympho- 
sarcoma, and  lymphoma  being  confused  in  the 
descriptions.  Lympho- sarcoma  occurs  in  the 
intestine  in  connection  with  Hodgkin's  disease, 
and  may  grow  to  a  large  size.  Sarcoma  here, 
as  elsewhere,  may  occur  at  an  early  age,  and 
cases  have  been  reported  in  children  of  a  few 
years  of  age.  The  infiltration  of  the  bowel 
rarely  produces  stenosis  or  obstruction ;  on  the 
contrary,  the  lumen  is  usually  made  larger  by 
the  growth.  Constitutional  symptoms  and 
wasting  appear  early,  and  death  occurs  after 
a  shorter  illness  than  in  carcinoma.  The 
prognosis  and  the  results  of  treatment  are 
equally  bad. 

Non-Malignant  Tumours  of  the  Intestine. 
— Adenomata.  —  Adenomata  arise  from  Lieber- 
kiihn's  or  Brunner's  glands,  and  have  a  typical 
acinous  structure.  A  considerable  amount  of 
fibrous  tissue  may  be  found  in  their  matrix 
when  they  are  fibrous,  or  they  may  be  myxo- 
matous and  soft.  They  may  be  attached  to  the 
mucous  membrane  by  a  broad  base  or  by  a 
narrow  pedicle  of  variable  length.  The  large 
intestine  is  their  most  frequent  site,  and  con- 
siderable numbers  may  be  present. 

Fibroviata. — Fibromata  arise  from  the  con- 
nective tissue  of  the  submucous  coat,  are  always 
numerous,  usually  small,  and  may  be  either 
sessile  or  pedunculated. 

Myomata  and  Fihromyomata  arise  from  the  j 
muscular  coat,  are  usually  small,  and  possess  a 
pedicle.  I 


Lipomata  and  Angeiomata  also  occur,  but  are 
rare. 

All  the  above  are  usually  classified  as  intes- 
tinal polypi.  Clinically  these  innocent  tumours 
may  give  rise  to  no  symptoms,  or  to  irregular 
attacks  of  diarrhoea,  accompanied  by  htemor- 
rhage. 

Their  weight  may  cause  invagination  or  in- 
tussusception, and  if  large,  they  may  produce 
mechanical  obstruction.  Cases  have  been  re- 
corded where  they  have  become  detached  and 
passed  per  rectum,  making  the  diagnosis  cleai-. 

Actinomycosis  of  the  Intestines  is  a  rare 
disease.  One  mode  of  infection,  i.e.  of  the 
deposition  and  growth  of  the  essential  fungus, 
is  through  the  intestinal  mucous  membrane. 
The  lesions  may  occur  in  any  part  of  the  in- 
testine, but  recorded  cases  point  to  the  large 
intestine  as  the  most  usual  site,  the  caecum  and 
appendix  being  probably  the  most  frequent. 
The  early  lesions  consist  of  small  abscesses  in 
the  submucous  coat,  apparent  to  the  naked  eye 
only  as  indefinite  semi -translucent  swellings, 
which,  when  punctured,  contain  pus  and  the 
small  spherules  of  the  fungus.  These  abscess 
cavities  either  rupture  into  the  intestine  and 
form  an  ulcer,  which  may  heal  and  leave  a 
puckered  cicatrix,  or,  more  usually,  infiltrate 
and  destroy  the  muscular  coat,  acting  as  foci 
of  a  spreading  chronic  inflammatory  induration, 
which  extends  to  the  peritoneum  and  causes 
matting  of  the  surrounding  parts,  interspersed 
with  small  abscess  cavities.  A  palpable  tumour 
is  thus  formed,  which  may,  and  usually  does, 
run  a  chronic  course,  tends  to  involve  the 
abdominal  wall  and  to  open  externally,  but 
when  it  does  so,  fails  to  discharge  pus  in  quan- 
tity like  an  ordinary  abscess.  In  the  discharge 
the  characteristic  granules  are  found.  The  pro- 
cess is  essentially  a  chronic  spreading  inflamma- 
tion with  suppuration,  which  may,  by  virtue  of 
its  situation  by  extension  or  metastasis,  spread 
to  the  liver,  kidneys,  etc.,  or  may  by  a  fistulous 
opening  communicate  with  the  bladder,  stomach, 
or  other  part  of  the  intestine. 

Symptoms  are  always  obscure,  and  many  cases 
remain  doubtful  or  unsuspected  until  a  necropsy 
reveals  the  true  natiue  of  the  disease.  In  the 
early  stages  the  symptoms  are  usually  those 
of  intestinal  irritation  and  atony — diarrhoea  of 
variable  severity  and  abdominal  distension  from 
flatulence.  As  the  disease  advances  a  palpable 
tumour  becomes  evident.  According  to  the 
situation  this  will  resemble  an  appendix  abscess, 
a  sarcoma,  etc.,  and  unless  it  is  possible  to  find 
granules  in  the  stools,  urine,  or  discharge  of  the 
abscess,  it  is  exceedingly  difficult  to  form  rn 
opinion  as  to  the  nature  of  the  case.  Tempera- 
ture is  rarely  elevated,  and  the  course  of  the 
disease  is  strikingly  slow  unless  some  complica- 
tion such  as  a  perforation  and  peritonitis  should 
supervene. 

Diagnosis. — Careful  search  must  always  be 
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made  for  the  characteristic  spherules  of  the 
fungus  in  the  stools,  in  the  discharge  of  abscess 
if  the  case  has  arrived  at  this  stage,  and  in  the 
urine.  On  the  detection  of  these  only  can  a 
positive  opinion  be  formed.  Ransom  says — 
"  When  a  subacute  or  chronic  inflammation 
occurs  which  spreads  without  much  elective 
affinity  for  any  tissue  or  viscus,  which  is  hard, 
even  woody,  to  the  touch,  involves  the  skin, 
softens  in  the  centre  slowly,  at  length  yields 
pus  in  scanty  proportions  relative  to  the  bulk 
of  the  swelling,  and  does  not  heal  when  freely 
opened  and  drained,  it  is  almost  certainly  an 
infective  malady,  and  actinomycosis  may  be 
strongly  suspected,  and  the  spherules  and 
colonies  should  be  sought  for." 

Treatment. — Large  doses  of  iodide  of  potas- 
sium, at  least  one  drachm  daily,  is  the  most 
hopeful  remedy,  and,  it  is  said,  may  cure. 
Ransom  reports  such  a  case.  Intestinal  anti- 
septics also  aifoi'd  relief.  If  a  palpable  tumour 
exist  it  should  be  freely  opened  and  drained. 
If  circumstances  permit,  it  is  possible  that 
scraping  or  any  means  to  eradicate  the  then 
apparent  lesion  are  justifiable,  in  spite  of 
the  fact  that  other  organs  or  tissues  may  be 
involved.  ( Vide  also  "  Actinomycosis  "  and 
"  Appendicitis.") 

Intestines,  Surg^ical  Affections 
of. 
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Intestinal  obstruction  is  caused  only  by  mechani- 
cal obstacles,  and  surgical  consideration  is  de- 
manded from  the  outset.  A  sudden  complete 
obstruction  of  any  part  of  the  small  or  large 
intestine  causes  the  same  serious  symptoms  as 
are  met  with  in  strangulated  hernia,  and  the 
pathological  conditions  produced  above  the  ob- 
struction (and  these  are  far  the  most  important) 
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ai-e  the  same  in  both.  It  is  therefore  obvious 
that  if  as  early  surgical  treatment  could  be 
adopted  in  cases  of  intestinal  obstruction  as  in 
cases  of  strangulated  hernia,  the  present  bad 
results,  which  every  surgeon  deplores,  would  at 
once  improve.  The  difficulty  of  early  diagnosis, 
more  than  anything  else,  contributes  to  fatal 
delay.  A  careful  and  intelligent  practitioner 
can  scarcely  make  any  mistake  when  he  sees 
and  feels  a  strangulated  hernia,  but  the  diagnosis 
of  a  similar  condition  hidden  in  the  abdomen  is 
surrounded  by  difficulties. 

For  the  first  few  hours  in  a  case  of  sudden 
complete  obstruction,  the  symptoms  produced 
are  those  brought  about  by  any  condition  which 
may  cause  a  profound  impression  on  the  abdom- 
inal nerves,  and  are  those  of  abdominal  shock. 
Many  serious  abdominal  lesions,  such  as  per- 
forated gastric  or  duodenal  ulcer,  ruptured 
vermiform  appendix,  leaking  ectopic  gestation, 
gall-stones,  etc.,  are  attended  by  symptoms 
which  are  indistinguishable  from  those  occur- 
ring in  the  early  stage  of  sudden  obstruction. 
That  they  are  due  to  nervous  influence  in  cases 
of  obstruction  is  proved  by  experiments  on 
animals,  which  show  that  vomiting  and  other 
acute  manifestations  do  not  follow  artificial  con- 
striction of  the  intestine  when  the  mesenteric 
nerves  supplying  it  have  been  previously  divided. 
This  knowledge  also  helps  to  an  understanding 
of  the  marvellous  relief  following  the  use  of 
opium. 

The  second  stage  soon  follows  on  the  first. 
Shock  is  recovered  from,  and  the  typical  symp- 
toms and  signs  of  obstruction  are  now  more 
likely  to  be  met  with  than  at  any  other  time, 
if  carefully  looked  for.  These  are  produced  by  a 
vigorous  attempt  on  the  part  of  the  intestine  to 
get  rid  of  the  obstruction  by  forcible  contractions 
in  its  unstriated  muscular  coat.  The  forcible 
contraction  of  unstriated  muscle,  here  as  else- 
where, induces  the  most  agonising  pain,  in  great 
part  intermittent,  and  many  patients  already 
more  or  less  familiar  with  intestinal  pain,  as 
most  of  us  are,  will  at  this  stage  express  a 
confident  belief  that  if  only  wind  could  be 
voided  they  would  soon  be  well  again.  Shortly, 
and  not  slowly,  the  vigorous  contractions  cease  ; 
the  intestines  become  more  distended,  gas  and 
fluid  increasing,  and  the  third  stage  of  intestinal 
paralysis  is  reached.  This  is  accompanied  by 
venous  engorgement  in  the  intestine  above 
the  obstruction,  most  marked  in  its  immediate 
neighbourhood,  but  rapidly  involving  higher 
and  higher  portions,  due  to  interference  with 
the  blood  circulation  by  distension.  Following 
the  circulatory  disturbance  there  is  an  increased 
quantity  of  fluid  poured  into  the  intestine, 
absorption  being  at  the  same  time  checked. 
Increased  gas  formation  from  the  putrid  con- 
tents helps  to  further  the  distension.  Free 
fluid  is  also  found  in  the  peritoneal  cavity, 
and  in  the  most  acute  cases  may  contain  suffi- 
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cient  blood  to  colour  it,  as  occurs  in  the  sac  of 
an  acute  strangulated  hernia.  The  intestinal  wall 
above  the  obstruction  becomes  red,  thickened, 
sodden,  and  friable,  and  the  first  histological 
alteration  apparent  in  it  is  an  active  destruction 
of  the  cells  lining  its  mucous  membrane,  which 
play  so  large  a  part  in  its  protection  from  septic 
invasion.  Below  the  obstruction  the  bowel  is 
pale  and  contracted.  The  bacterium  coli  now 
becomes  exceptionally  active,  thriving  in  the 
stagnatiug  intestinal  fluids  and  invading  the 
intestinal  walls.  The  transition  from  this  stage 
to  the  final  one,  if  the  patient  survives  the  auto- 
intoxication produced  by  absorption  from  his 
own  intestines,  and  exhaustion  resulting  from 
the  starvation,  pain,  and  vomiting,  is  by  peri- 
tonitis, brought  about  either  by  the  migration 
of  organisms  through  the  distended  and  damaged 
intestinal  walls,  or  by  the  more  gross  method  of 
perforation  through  a  distension  ulcer  or  gan- 
grenous patch  above  the  obstruction.  In  the 
final  stage  the  only  diagnosis  possible  may  be 
that  of  peritonitis. 

Classification 

No  classification  is  entirely  satisfactory.  Per- 
haps the  best  is  one  which  divides  the  causes 
of  mechanical  obstruction  into  five  classes  : — 

1.  Strangulation  of  the  intestine  by  bands, 
accidental  rings,  internal  hernite,  adhesions. 

2.  Defects  of  position  in  parts  of  the  intestine, 
such  as  intussusception,  volvulus,  kinks,  displace- 
ment by  tumours,  etc. 

3.  Blocking  of  the  lumen  by  foreign  bodies, 
polypi,  hard  faecal  masses,  etc. 

4.  Strictures,  simple  and  malignant. 

5.  Paralytic  ileus. 

1.  Strangulation  hy  Bands,  Internal  Hernias, 
Adhesions,  etc. — Strangulation  by  bands  appears 
to  have  become  more  common  since  abdominal 
section  ceased  to  be  a  rare  operation,  for  many 
of  these  bands  resiUt  from  a  preceding  peritonitis, 
and  may  be  caused  by  the  traumatism  of  opera- 
tion. In  addition  to  this  cause,  disease  in  the 
appendix  or  in  the  pelvic  viscera,  or  tuberculous 
lesions  in  the  abdomen,  are  frequent  sources 
of  a  peritonitis  which  leaves  adhesions  to  be 
stretched  and  thinned  into  cords  or  broader 
bands.  Another  origin  is  not  imcommon  :  a 
tag  of  omentum  adhering  in  the  neighbourhood 
of  a  femoral  or  inguinal  hernia  in  course  of  time, 
by  a  process  of  stretching  and  rolling,  is  con- 
verted into  a  cord  or  band,  often  of  a  gTeat 
length.  Such  cords  or  bands  produced  by  any 
of  the  causes  mentioned  may  strangle  the  in- 
testine in  every  conceivable  way,  so  much  so 
that  no  two  cases  are  exactly  alike.  Adhering 
at  both  ends,  either  to  viscera  or  parietes,  and 
remaining  free  in  the  centre,  a  bridge  is  formed 
under  which  a  loop  of  intestine  may  slip  and 
be  strangled.  A  long  cord  may  loop  itself  and 
become  knotted  round  an  intestinal  loop,  as  a 


piece  of  string  purposely  tied  round  it  would. 
On  the  other  hand,  the  intestine  may  wind  itself 
round  such  a  cord,  and  become  strangled  by  its 
own  act.  More  than  one  case  has  been  reported 
where  two  bands  have  been  found  post  mortem, 
the  wrong  one  having  been  divided  during  opera- 
tion. In  addition  to  the  band,  it  is  not  infre- 
quent for  a  volvulus  to  be  found  in  the  ensnared 
intestine  beyond  the  band.  Many  of  the  well- 
marked  cords  are  not,  however,  due  to  a  preced- 
ing peritonitis,  but  have  a  congenital  origin  fi'om 
persistent  remnants  of  the  omphalo-mesenteric 
vessels.  In  this  connection,  too,  the  Meckel's 
diverticulum  may  be  noticed.  In  the  human 
foetus,  about  the  eighth  week  of  intra-uterine 
life,  the  vitelline  canal  normally  disappears.  If 
it  does  not,  the  connection  between  the  small 
intestine,  usually  at  the  convex  surface  of  the 
ileum,  and  not  far  from  the  ileo-caecal  valve,  and 
the  umbilicus,  may  permanently  remain.  Then 
a  tubular  off-shoot  or  diverticulum  possessed  of 
the  same  structures  as  go  to  form  the  small  in- 
testine may  be  found  extending  from  the  intestine 
to  the  umbilicus.  More  commonly  a  portion  of 
this  tube  is  obliterated,  and  there  is  found  pro- 
jecting from  the  intestine  a  short  diverticulum 
attached  by  a  cord  to  the  neighbourhood  of  the 
umbilicus.  At  times  the  distal  extremity  of  the 
diverticulum,  or  its  obliterated  representative,  is 
set  free  and  may  continue  to  float,  or  may  con- 
tract fresh  adhesions  to  any  part  of  the  pai'ietes 
or  viscera.  Another  band  pi'oducing  precisely 
similar  results  may  be  constituted  by  the  adhesion 
of  normal  structures,  for  example  the  vermiform 
appendix,  the  Fallopian  tube,  the  apjjendices 
epiploicse,  the  intestine  itself,  and  its  mesentery. 
Cases  also  are  recorded  of  intestine  strangulated 
by  the  long  pedicle  of  an  ovarian  cyst. 

The  pathological  results  produced  in  the  in- 
testine by  strangulating  bands  are  of  two  kinds  : 
— (1)  Those  limited  to  the  area  of  intestine 
strangulated  ;  and  (2)  changes  in  the  intestine 
above.  The  latter  are  similar  in  every  instance 
of  acute  obstruction,  and  have  already  been 
referred  to.  The  local  changes  are  those  pro- 
duced directly  by  the  constricting  agent,  causing 
necrosis  from  pressure  at  the  site  of  constriction, 
and  vascular  changes  in  the  gut  beyond,  which 
tend  to  produce  gangrene  of  the  portion  ensnared. 
An  early  release  of  the  gut  shows  a  pallid  de- 
pression at  the  point  constricted,  the  pallor  and 
constriction  disappearing  in  a  few  minutes  after 
its  release.  At  a  later  stage  the  pallid  con- 
striction does  not  disappear,  and  section  of  the 
intestine  shows  that  the  whole  thickness  of  its 
wall,  except  the  peritoneal  coat,  has  been  de- 
stroyed, the  site  of  the  constriction  internall\ 
being  marked  by  ulceration  of  the  mucous  and 
muscular  coats.  This  ulceration  is  found  in  tlie 
entering  portion  of  gut,  and  at  the  limit  of  the 
distended  portion  when  the  constriction  is  a 
small  tight  band,  and  only  a  few  inches  of  gut 
have  passed  under  it,  as  is  generally  the  case 
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(Fig.  1);  but  not  uncommonly  it  occurs  at  the 
further  limit  of  the  ensnared  gut,  as  when  a 
large  coil  of  intestine  passes  under  a  loose  band, 
and  is  obstructed  only  at  its  outlet  (Fig.  2). 
Evidences  of  local  peritonitis  are  soon  seen  in 


Fig.  1. — Strangulation  by  tight  band. 

the  strangulated  loop.  Its  surface  becomes  dull  I' 
and  sticky,  and  later  on  is  covered  with  purulent  t 
lymph.  Finally,  the  signs  of  gangrene  appear.  I 
The  lowest  portion  of  the  ileum  is  most  com-  ' 
monly  caught  in  this  form  of  obstruction. 

Internal  Uernice. — In  the  peritoneum,  cover- 
ing the  posterior  abdominal  wall,  chiefly  at  the 
duodeno-jejunal  and  ileo-csecal  junctions,  and 
in  relation  to  the  ctecum  and  sigmoid  flexure, 
pouches  of  peritoneum  are  normally  found. 
Into  one  of  these  a  portion  of  bowel  may  enter. 
Indeed,  cases  are  recorded  in  which  the  whole 
of  the  small  intestine  has  been  found  in  such  a 
sac.  The  gut  may  be  held  and  become  stran- 
gulated there ;  or  a  loop  of  intestine  may  pass 
through  either  normal  or  abnormal  openings  in 
the  mesentery  or  omentum,  such  as  are  occa- 
sionally found  in  healthy  subjects,  or  such  as 
may  be  left  after  tears  from  injury,  or  the  fora- 
men of  Winslow  may  allow  the  gut  to  paws 
through  and  becoriie  retained  in  the  lesser  peri 
toneal  sac,  strangling  it  at  its  entrance  ;  or  as 
the  result  of  a  congenital  or  accidental  opening, 
intestines  may  pass  into  the  jaleui'a  through  the 
diaphragm  and  be  nipped  by  the  congenital  or 
acquired  orifice.  Diaphragmatic  hernia  is  prac- 
tically limited  to  the  left  side,  as  congenital  i 
openings  are  generally  found  there,  and  the 
liver  protects  the  right  side  from  the  effects  of 
injury. 

ArUusiuns. — Adhesions  occur  often  as  a  result 


of  preceding  peritonitis,  due  chiefly  to  tuber- 
culosis, appendicitis,  and,  in  women,  to  pelvic 
lesions.  In  the  latter  case  the  results  are  some- 
what different  from  those  produced  by  the 
ordinary  bands  or  adhesions.  A  loop  of  in- 
testine becomes  adherent  to  some  portion  of  the 
pelvic  wall,  frequently  the  bladder  or  uterus. 
Under  the  bridge  of  intestine  and  mesentery  so 
formed,  coils  of  intestine  find  their  way  between 
the  arch  of  intestine  and  mesentery  in  front  and 
the  pelvic  wall  behind.  The  intestinal  contents 
pass  freely  into  the  ensnared  loops,  but  have 
difficulty  in  making  their  escape.  Distension 
follows,  and  the  increased  tension  brought  about 
by  this  forces  the  exit  channel  into  a  position 
from  which  it  cannot  escape,  usually  the  sharp 
angle  formed  by  the  mesentery,  and  this  portion 
of  intestine  becomes  acutely  strangulated  as  by 
a  band  (see  Fig.  2).  Kinking  of  the  intestine 
may  cause  obstruction  by  the  dragging  of  a 
limited  adhesion  (Fig.  3),  producing  a  valvular 
occlusion,  or  so  much  matting  may  attend  ex- 
tensive adhesions  that  the  passage  of  intestinal 
contents  is  prevented. 

2.  De  fects  in  Position  of  Parts  of  the  Ijitestines. 
— Intussusception  is  the  most  common  example 
of  this  variety,  and  one  of  the  frequent  cavises 
(about  one-third  of  all  cases)  of  intestinal  ob- 
struction. A  portion  of  constricted  bowel  is 
received  into  the  cylinder  below  it,  so  that  a 
transverse  section  through  the  involved  portion 


Fig.  2. — Strangulation  by  loose  baml. 

from  without  inwards  would  show  (1)  the  sheath 
with  its  mucous  surface  in  contact  with  the 
mucous  surface  of  (2)  the  returning  or  middle 
layer,  the  peritoneal  coat  of  which  is  in  contact 
with  the  peritoneal  coat  of  (3)  the  entering 
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layer.  The  inner  two  layers  are  known  as  the 
intussusceptum,  the  outer  or  sheath  as  the  in- 
tussuscipiens.  The  upper  part  is  known  as  the 
neck  or  collar,  and  the  apex  is  the  lower  ex- 
tremity of  the  intussusceptum.  The  mesentery 
is  found  between  the  layers  of  the  intussus- 
ceptum, and  assists  in  the  arrest  of  further  pro- 
gress of  the  involved  portion  of  intestine  by  the 
traction  it  exerts.  In  addition  to  this  the 
intussusceptum  is  made  to  take  a  curved  form 
by  it,  and  the  orifice  at  its  apex  to  become  more 
slit-like  than  circular.  Any  part  of  the  small 
or  large  intestine  may  be  involved,  and  these 
varieties  are  described  under  the  name  of  the 
portion  of  intestine  affected. 

Intussusception  in  children  before  they  are 
five  years  of  age  is  common.  It  appears  to 
follow  frequently  the  vigorous, 
irregular  peristalsis  caused  by 
purgative  medicine  or  irritating 
foods,  and  is  seldom  dxie  to  any 
organic  disease.  In  adults  it  is 
comparatively  rare,  and  with  few 
exceptions  is  occasioned  by 
growths  in  the  bowel,  either 
polypi  or  annular  malignant 
growths.  The  ileo-csecal  valve 
certainly  plays  a  very  important 
part  in  its  production,  as  the  ileo- 
Ccccal  jiinction  is  the  commonest 
site  of  it.  This  valve  has  been 
aptly  compared  to  the  anus, 
and  intussusception  here  to  pro- 
lapse of  the  rectum.  I  have 
seen  acute  intussusception  follow  immediately 
on  severe  strain  in  a  healthy  young  adult,  and 
in  babies,  too,  vigorous  jumping  up  and  down 
previous  to  the  attack  has  been  observed  in  so 
many  cases  that  traumatism  must  be  noted  as 
an  exciting  cause. 

Apart  from  the  intussusceptions  found  post- 
mortem, which  produce  no  obstruction  and  cause 
no  symptoms,  and  appear  in  the  act  of  dying, 
two  distinct  varieties  of  intussusception,  patho- 
logical and  clinical,  are  met  with  :  the  acute 
and  the  chronic.  In  acute  cases  the  intussus- 
cepted  bowel  and  its  mesentery  are  nipped  by 
the  collar  at  the  neck,  and  the  intussusceptum 
is  affected  as  is  the  imprisoned  bowel  in  a  stran- 
gulated hernia  :  First,  The  venous  circulation  is 
obstructed  in  the  intussusceptum ;  then  follows 
oedema  and  consequent  interference  with  the 
arterial  supply ;  next  the  damaged  tissues  yield 
to  the  attack  of  the  bacillus  coli,  and  become 
inflamed,  gangrene  occurring  as  the  final  result. 
Above  the  intussusception  the  intestine  is  dis- 
tended, and  destructive  circulatory  changes  are 
brought  about  in  it  as  in  all  obstruction  cases. 
The  most  important  pathological  facts  to  bear 
in  mind  from  the  clinical  point  of  view  are  the 
swelling  of  the  intussusceptum  produced  by 
venous  engorgement,  which  in  the  course  of  a 
few  hours  may  be  so  pronounced  as  to  make 


reduction  impossible.  The  engorgement  is  most 
marked  at  the  apex  of  the  intussusceptum,  which 
becomes  so  swollen,  rounded,  and  firm  as  to 
resemble  a  tumour,  and  to  effectually  resist 
ordinary  efforts  made  for  its  release.  Of  even 
greater  importance  is  the  fact  that  adhesions 
are  likely  to  form  rapidly  in  acute  cases,  and  to 
glue  together  the  peritoneal  coats  of  the  involved 
intestine.  These  adhesions,  though  favourable 
to  spontaneous  recovery  by  sloughing  of  the 
intussusceptum,  are  a  hindrance  to  its  surgical 
reduction.  The  usual  causes  of  death  are  gan- 
grene of  the  sheath,  perforation  in  it  or  in  the 
bowel  above,  and  gangrene  of  the  intussus- 
ceptum. 

In  the  chronic  variety  there  is  at  first  little 
if  any  interference  with  the  vascular  supply  of 


Fig.  3. — Kink  witli  adhesion  to  a  tuberculous  mesenteric  "land. 


the  involved  bowel,  and  inflammation  is  conse- 
quently not  brought  about.  Even  after  many 
months  in  some  chronic  cases  reduction  has 
been  easily  effected,  on  account  of  there  being 
but  a  small  amount  of  swelling  and  an  absence 
of  inflammatory  adhesions  to  glue  the  displaced 
and  opposed  peritoneal  surfaces  together. 
Sooner  or  later,  however,  in  these  cases  more 
active  mischief  develops.  Frequently,  in  the 
neighbourhood  of  the  lesion,  ulcers  form,  and 
perforation  with  peritonitis  terminates  existence. 
The  gut  above  is  frequently  hypertrophied  as 
in  other  chronic  obstruction  cases. 

Torsions  and  Volvulus. — Torsions  and  vol- 
vulus, though  frequently  spoken  of  as  common, 
are  quite  rare.  With  a  sufficiently  long- 
mesentery  the  most  complicated  knots  and 
twists  may  arise,  but  except  for  the  puzzling- 
difficulties  in  dealing  with  these  complicated 
conditions  surgically,  they  are  of  small  clinical 
importance. 

Volvulus  is  a  well-marked  variety.  It  con- 
sists in  the  twisting-  of  an  intestinal  loop  round 
an  axis  formed  by  its  mesentery,  a  congenital  or 
acquired  lengthening  of  ,  which  is  commonly 
found  associated  with  it  (Fig.  4).  It  chiefly 
occurs  in  elderly  adults,  and  the  sigmoid 
flexure  is  its  most  common  site.  For  this  there 
are  several  reasons  :  the  sigmoid  is  a  long  loop 
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with  its  commencement  and  termination  close 
together.  The  loop  has  consequently  a  narrow 
neck,  and  in  patients  snffei'ing  from  habitual 
constipation  is  hlled  with  heavy  mattei",  which 
tends  to  elongate  its  mesentery. 

Volvulus  is  one  of  the  most  acute  varieties 
of  intestinal  obstruction.  By  torsion  of  the 
mesentery  the  circulation  of  blood  in  the 
involved  intestinal  loop  is  suddenly  interrupted. 
The  intestine  becomes  of  a  plum  colour,  and 
rapidly  distends  with  gas  and  fluids.  Obstruc- 
tion is  caused  by  the  pressure  produced  by  one 
end  of  the  loop  pressing  upon  the  other  end. 


Fig.  4. — Volvulus  of  sigmoid  flexure. 


The  distension  of  the  sigmoid  loop  may  become 
so  great  that  the  whole  abdomen  appears  to  be 
occupied  by  it,  and  the  diaphragm  may  be 
pushed  up,  pressing  upon  and  displacing  the 
heart.  Organisms  soon  find  their  way  through 
the  damaged  and  softened  gut,  and  peritonitis 
as  the  result  of  this  transmigration  frequently 
causes  death.  If  the  patient  lives  long  enough 
small  patches  of  gangrene  appear  in  the  gut, 
and  by  perforation  of  these  rapidly  fatal  peri- 
tonitis may  be  caused ;  but  this,  owing  to  the 
speedy  fatal  issue,  is  a  rare  termination.  I 
have  recently  met  with  a  rare  case  in  which 
volvulus  of  the  sigmoid  was  the  cause  of  chronic 
obstruction. 

Kinks.  —  Kinks  are  often  the  result  of  fixation 
of  an  intestinal  loop  l)y  adhesion,  and  occur  at 
the  junction  of  the  fixed  with  the  movable 
portion  {see  Fig.  3).  At  other  times  they 
result  from  the  union  of  two  loops,  as  when  a 
strangulated  hernia  is  reduced  and  the  damaged 
bowel  is  retained  by  inflammatory  adhesions  in 
the  position  held  by  it  in  the  sac. 


I'he  possibility  of  displacement  and  compression 
of  the  intestine  by  tumours  external  to  it,  though 
rare,  ought  to  be  borne  in  mind.  Tumours  of 
the  ovary,  of  the  uterus,  of  the  broad  ligament, 
of  the  pancreas,  of  the  liver,  of  the  spleen,  of 
the  kidney,  and  inflammatory  masses,  have  all 
been  noted  as  causes  of  intestinal  obstruction. 

3.  Blocking  of  the  Lumen  from  within. — The 
most  common  cause  of  this  accident  is  a  large 
gall-stone,  which  usually  escapes  into  the  small 
intestine  by  a  direct  fistulous  communication 
between  the  gall-bladder  and  the  duodenum. 
It  would  appear  unlikely  that  a  gall-stone  small 
enough  to  get  through  the  common  bile  duct 
could  obstruct  the  intestine.  The  stone  may 
be  arrested  at  any  part  of  its  course  through 
the  small  intestine,  but  its  usual  place  of  arrest 
is  in  the  lower  ilemu.  If  it  passes  into  the 
large  intestine  the  dangers  are  as  a  rule  over, 
though  I  have  operated  on  a  case  of  intestinal 
obstruction  produced  by  a  gall-stone  blocking 
and  causing  inflammation  of  the  sigmoid  flexure, 
and  have  had  to  remove  from  the  rectum  a 
large  gall-stone  which  could  not  pass  the  anal 
sphincter,  and  was  causing  serious  obstruction 
symptoms.  Hard  ffecal  masses,  clumps  of 
cherry-stones,  intestinal  calculi,  and  a  variety 
of  foreign  bodies,  introduced  either  by  the 
mouth  or  rectum,  are  also  reported  as  causes  of 
( )bstruction. 

Polypi  may  be  benign  or  malignant,  and 
single  or  multiple.  Next  to  the  rectum  they 
are  most  fi'equently  seen  in  the  colon  or  ileum. 
Obstruction  may  be  caused  directly  by  the 
tumour  or  tumours  blocking  the  intestine,  or 
l)y  their  pi-oducing  intussusception  through 
dragging  on  their  attachments. 

4.  Strictures.  —  Strictures  are  simple  and 
malignant,  the  latter  chiefly  predominating. 

Malignant  strictures  are  most  commonly  found 
at  and  after  middle  life,  and  in  the  large  intestine. 
In  the  small  intestine  they  are  comparatively 
rare.  Not  uncommon  sites  are  the  ileo-csecal 
valve,  the  hepatic  and  splenic  flexures  of  the 
colon,  and  the  sigmoid  flexure.  Apart  from  the 
rectum,  they  occur  with  the  gi'eatest  frequency 
in  the  sigmoid  flexure  (in  60  per  cent  of  cases). 
The  stricture  is  brought  about  by  an  annular 
growth,  sometimes  remarkably  limited,  of 
cylindrical -celled  carcinoma,  which  contracts 
the  bowel  more  and  more  as  it  grows.  Cancerous 
growths  of  the  bowel  wall  and  growing  into  its 
lumen  occasionally  obstruct  it,  though  not  caus- 
ing genuine  stricture,  and  the  same  is  true  of 
other  growths,  such  as  lipomata,  fibromyomata, 
polypi,  adenomata,  sarcomata,  and  cysts,  all  of 
which,  though  rare,  have  been  found. 

Simple  strictures  are  commonly  found  in  the 
small  intestine,  and  are  comparatively  rare  in 
the  large.  They  occur  mostly  in  young  people, 
and  their  couunonest  cause  is  a  healed  tuber- 
culous ulcer  in  the  neighbourhood  of  the  ileo- 
caecal  valve.     Other   causes  are  :  congenital 
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defects,  usually  in  the  portion  of  ileum  occupied 
by  Meckel's  diverticulum,  when  they  are  prob- 
ably due  to  an  excess  of  the  developmental 
involution  by  which  the  process  is  normally 
obliterated,  traumatism,  contractions  subsequent 
to  ulceration  of  a  portion  of  strangulated  gut, 
and  contractions  following  syphilitic  ulceration, 
which  selects  by  preference  the  large  intestine. 
Whether  the  stricture  be  simple  or  malignant, 
the  form  of  obstruction  caused  by  it  is  usually 
chronic,  and  then  dilatation  with  hypertrophy 
of  the  walls  of  the  intestine  above  the  stricture 
is  produced  by  it,  and  is  an  important  clinical 
feature.  The  ceecum,  especially  in  these  cases, 
may  reach  such  a  size  as  to  extend  far  into 
the  left  side.  The  mucous  membrane  of  the 
strictured  colon  is  frequently  in  a  catarrhal 
state  owing  to  the  injury  produced  by  putrefac- 
tion and  mechanical  irritation  by  the  ffecal 
contents  of  the  bowel.  This  oiTers  an  explana- 
tion of  the  frequency  with  which  patients 
suffering  from  stricture  complain  of  diarrhoea, 
which  may  be  the  most  noticeable  symptom. 
Pouching  of  the  intestine  aV)OYe  the  stricture  is 
not  uncommon,  and  foreign  bodies  are  frequently 
found  in  these  pouches. 

5.  Paralytic  Ileus. — After  abdominal  section 
or  the  apparently  successful  reduction  of  a 
strangulated  hernia,  or  a  severe  painful  accident, 
such  as  fracture  of  the  femur,  due  to  indirect 
violence,  the  patient  may  die  in  from  two  to 
ten  days  with  distended  painful  abdomen, 
vomiting,  in  the  end  faecal,  and  complete  or 
partial  intestinal  obstruction.  I  have  made 
careful  post-mortem  examinations  on  several  of 
these  cases,  and  beyond  extreme  distension  of 
the  intestines  have  discovered  nothing.  Such 
a  condition  is  known  as  "Paralytic  ileus,"  and 
the  name  expresses  probably  all  that  is  known 
as  regards  its  pathology.  After  every  abdominal 
section  there  is  more  or  less  intestinal  distension, 
accompanied  by  irregular  peristaltic  contractions 
causing  severe  griping  pains,  and  it  is  rare  for  a 
patient  to  be  able  unaided  during  the  first  two 
or  three  days  to  pass  flatus  or  motion.  If  this 
amount  of  distension,  which  may  be  regarded 
as  normal,  should  increase,  the  position  of  the 
intestines  in  the  abdomen  becomes  more  and 
more  cramped,  till  in  the  final  stages  active 
mechanical  obstruction  is  caused  every  few  feet 
by  acute  bends  in  the  intestinal  tube.  Hence 
in  the  end  the  difficulty  is  due  in  great  part  to 
a  mechanical  cause. 

The  Diagnosis 

Cases  of  intestinal  obstruction  are  divided 
clinically  into  two  classes,  the  acute  and  the 
chronic  ;  but  classical  text-book  varieties  will 
comparatively  rarely  be  seen.  The  diagnosis  is 
based  upon  certain  symptoms,  and  in  some 
cases,  unfortunately  not  in  all,  on  certain 
definite  physical  signs. 


The  Symptoms. — Acute  obstruction  makes  its 
appearance  suddenly.  Pain  occurs  as  the  first 
symptom,  and  is  very  severe,  sufficiently  so  in 
many  instances  to  cause  marked  shock.  The 
pain  is  accompanied  by  sickness,  which  is 
shortly  followed  by  vomiting.  The  vomited 
matter  consists,  at  first,  of  the  contents  of  the 
stomach  and  clear  fluid,  then  bile-stained  fluid, 
and  finally  the  vomit  becomes  ftecal  in  character. 
The  depression  is  more  marked  the  more  acute 
the  attack.  Ordinary  symptoms  of  shock  are 
present ;  the  patient  is  pale  and  chilly,  has  a 
feeble  pulse  and  drawn  face,  and  a  faint  voice. 
There  is  complete  constipation ;  no  wind  can  be 
passed,  and  hiccough  may  be  a  troublesome 
symptom.  The  abdomen  in  this  stage  is  re- 
tracted, and  kept  fixed  in  the  endeavour  to 
relieve  the  pain.  The  most  lasting  symptoms 
are  distressing  thirst  and  vomiting. 

Pain.  ■ —  Pain  may  be  local  at  first,  and  it 
is  possible  that  the  patient  may  be  able  by 
its  help  to  point  out  the  neighbourhood  of 
the  obstruction ;  later,  as  a  rule,  the  pain 
becomes  more  ill -defined,  and  is  apt  to  be 
referred  to  the  neighbourhood  of  the  umbilicus. 
Although  the  pain  may  never  be  absent,  there 
are,  as  a  rule,  intermittent  paroxysms  during 
which  it  is  markedly  increased.  The  pain  is 
not  aggravated,  but  may  be  relieved  by  pres- 
sure. 

Local  Tenderness. — Tenderness  is  of  greater 
importance  than  pain  as  a  localising  symptom. 
It  is  frequently  to  be  found  over  the  site  of  the 
obstruction,  and  occasionally  the  contracting 
gut  may  be  felt  to  harden  at  this  spot. 

Vomiting. — Vomiting  is  frequent  in  the  early 
stages  of  the  illness,  but  in  the  later  becomes 
less  so,  though  it  continues  throughout,  and  in 
acute  cases  is  one  of  the  most  important  and 
troublesome  symptoms.  It  depends  to  some 
extent  on  the  nervous  organisation  of  the 
patient,  occurring  more  frequently  in  children 
and  in  women  than  in  strong-willed  men. 
Vomited  matter,  with  fiscal  odour,  is  the  most 
characteristic  sign  of  intestinal  obstruction. 
The  large  quantity  brought  up,  the  obstinacy 
with  which  the  vomiting  persists,  and  the  force 
with  which  the  vomited  matter  is  ejected,  are 
also  strongly  suggestive  signs.  Fajcal  vomiting- 
is  so  rarely  met  with  in  other  conditions  that 
special  importance  is  always  attached  to  it.  It 
occurs,  however,  in  septic  peritonitis,  but  even 
then  it  is  probably  due  to  mechanical  obstruc- 
tion caused  by  distension  and  kinking  of  the 
intestines.  In  two  cases  of  malignant  disease 
involving  the  stomach  and  transverse  colon, 
and  causing  a  fistulous  communication  between 
them,  which  have  come  under  my  observation, 
it  was  present. 

The  tongue  is  usually  moist  and  foul  in  the 
early  stages,  and  there  is  fearful  thirst ;  later, 
the  tongue  becomes  dry. 

Constipation. — Constipation  at  first  may  not 
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be  complete,  because  it  is  possible  for  the  bowel 
below  the  seat  of  the  obstruction  to  empty 
itself  of  matter  contained  in  it,  though  this  is 
very  rare.  Just  before  death  a  motion  is  not 
infrequently  passed.  Rarely,  though  it  is  im- 
portant to  bear  the  fact  in  mind,  diarrhoea  may 
be  the  most  prominent  symptom  of  obstruction. 
The  most  marked  case  of  this  sort  that  I  have 
seen  occurred  in  a  woman  on  whom  I  operated 
for  stricture  of  the  ileo-ctecal  valve.  Every  two 
weeks  she  had  an  attack  of  diarrhoea,  attended 
by  severe  griping  pains,  with  marked  gurgling 
and  peristaltic  contractions  and  bad-smelling 
vomit.  The  lower  ileum  was  enormously  hyper- 
trophied  and  dilated,  and  at  the  time  of  opera- 
tion (an  interval),  though  every  effort  had  been 
made  to  clear  her  intestinal  tract,  with  apparent 
success,  by  purgatives,  the  small  intestine, 
though  not  distended,  contained  several  pints 
of  ffccal  matter.  It  appeared  to  me  probable 
that  this  patient's  ileum  was  never  able  to 
empty  itself  thoroughly,  and  that  the  attacks 
of  diarrhoea  every  fortnight  were  explained  by 
the  discharge  of  a  large  quantity  of  irritating 
matter,  gradually  accumulated  there,  into  the 
colon.  Spurious  diarrhoea,  with  tenesmus,  is  a 
not  uncommon  symptom  of  stricture  far  down 
the  colon. 

Passage  of  Flatus. — Flatus  is  never  passed 
except  in  cases  of  intussusception  or  partial 
obstruction,  even  though  the  bowel  be  relieved 
of  solid  matter.  In  intussusception,  along  with 
blood  and  mucus,  a  small  quantity  of  flatus  may 
pass  during  the  attack  of  tenesmus. 

Temperature.  —  Temperature  is  normal  or 
subnormal,  and  this  may  be  an  important 
diagnostic  point. 

Swelling  of  the  Abdomen. — Though  in  the 
early  stage  the  abdomen  is  contracted  to  relieve 
pain,  a  little  later  swelling  occurs,  and  this  may 
increase  rapidly  and  impede  respiration.  In 
cases  of  partial  and  chronic  obstruction  the 
hypertrophied  and  distended  intestine  may  be 
seen  and  felt  contracting  and  dilating  through 
the  abdominal  wall.  This  sign  is  pathognomonic 
of  intestinal  obstruction.  It  may  also  be  pos- 
sible to  locate  the  neighbourhood  of  the 
obstruction  if  it  can  be  ascertained  that  the 
contraction  ends  always  at  some  definite 
spot. 

A  tumour  may  be  found  in  intussusception 
and  in  faecal  obstruction ;  also  in  obstruction 
due  to  foreign  bodies,  cancer,  tubercle,  matting 
of  adhesions,  internal  hernia,  tumours  pressing 
on  the  gut ;  and  sometimes  the  empty  coils  of 
intestine  pressed  down  into  the  pelvis,  can  be 
felt  from  the  rectum  as  an  indefinite  swelling. 

Chronie  obstruction  begins  gradually.  It  is 
often  preceded  by  a  period  of  loss  of  health  and 
weight,  and  dyspepsia  with  constipation.  The 
constipation  is  at  first  entirely  relieved  by  a 
purge,  but  a  characteristic  history  is  one  which 
tells  of  increasing  rumblings  of  wind  and  pain 


after  the  administration  of  a  purge.  Later  the 
patient  may  emit  wind,  though  no  stool  passes. 
In  cancer  there  is  sometimes  blood,  spurious 
diarrhoea,  and  tenesmus.  In  chronic  intus- 
susception the  same  symptoms  may  be  present. 
The  stools,  when  the  large  intestine  is  diseased, 
may  be  altered  in  shape,  and  become  tape-like 
or  small  worm-like  in  form.  Frequently,  on 
exposing  the  abdomen,  contractions  of  the 
dilated  and  hypertrophied  colon  ai-e  visible. 
Vomiting  occurs  in  the  later  stages,  but  fa3cal 
vomiting  is  generally  long  delayed.  The  pain 
is  intermittent,  and  is  dependent  upon  forcible 
contractions  of  the  intestine  above  the  obstruc- 
tion. The  general  symptoms  are  M-anting  at 
first.  The  end  of  the  case  is  usually  brought 
about  by  an  acute  attack  supervening  on  the 
chronic  course  of  the  disease. 

In  a  variety  of  acute  abdominal  lesions  the 
symptoms  are  similar;  for  example,  in  peri- 
tonitis due  to  perforation  of  any  of  the  viscera, 
in  ovarian  tumour  with  twisted  pedicle,  in 
ruptured  or  leaking  ectopic  gestation,  in  an 
attack  of  gall-stones  or  renal  colic,  in  cholera, 
and  in  certain  kidney  cases  ;  so  that  the  first 
question  to  be  answered  on  seeing  such  cases 
is  : — 

1.  Is  it  one  of  intestinal  obstruction? 

The  history  is  of  value.  If  the  attack  be  due 
to  appendicitis  there  is  frequently  a  history  of 
previous  ones,  and  it  is  rare  for  the  perforative 
variety  of  appendicitis  to  start  quite  abruptly. 
If  due  to  the  perforation  of  a  gastric  ulcer 
there  will  probably  be  a  history  of  previous 
stomach  troubles.  In  ruptured  or  leaking 
ectopic  gestation  there  may  be  the  usual  his- 
tory of  pregnancy,  a  missed  menstrual  period ; 
if  to  an  ovarian  tumour,  the  tumour  may  have 
been  observed  before  its  pedicle  became  twisted. 
Perforating  typhoid  ulcer  is  preceded  by  illness 
of  a  febrile  character.  In  kidney  cases  there 
may  be  albumin  in,  or  total  suppression  of  the 
urine.  If  the  attack  be  due  to  gall-stones, 
a  history  pointing  to  attacks  of  hepatic  colic, 
followed  by  jaundice,  may  be  elicited. 

The  diagnosis  from  peritonitis  is  especially 
difficult.  In  peritonitis  the  pain  is  more  rapidly 
generalised  and  more  superficial ;  there  is  more 
abdominal  tenderness  ;  the  abdomen  swells  more 
rapidly ;  the  muscles  become  markedly  rigid ; 
pain  and  tenderness  are  increased  by  pressure, 
and  the  vomiting  is  less  abundant  and  more 
rarely  ftecal  than  in  obstruction  ;  the  constipa- 
tion is  also  less  complete.  In  peritonitis  the 
temperature  is  high  at  first,  and  later  it  may  be 
lower  than  normal.  In  obstruction  it  is  lower 
at  first,  and  may  be  higher  later  when  peri- 
tonitis develops.  In  peritonitis  there  may  be 
signs  of  peritoneal  eft'usion,  and  the  abdomen 
becomes  dull  in  all  the  most  dependent  parts. 
In  obstruction  intestinal  movements  may  be 
visible. 

The  diagnosis,  even  if  the  greatest  care  be 
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taken,  is  not  always  possible  during  the  earlier 
stages. 

The  case  is  likely  to  be  one  of  intestinal 
obstruction  if  the  patient,  previously  in  good 
health,  has  been  seized  with  sudden  pain,  which 
is  much  increased  at  times,  if  there  is  entire 
inability  to  pass  flatus,  and  if  vomiting  is  an 
urgent  symptom. 

The  next  proceeding  is  to  make  a  complete 
examination.  The  abdomen  should  be  freely 
exposed,  the  patient  lying  with  shoulders  raised 
in  an  easy  posture,  and  in  as  good  a  light  as 
possible.  The  hernial  sites  are  to  be  first  care- 
fully examined,  not  only  the  ordinary  ones,  but 
the  extraordinary  as  well.  An  absent  testicle 
on  one  side  would  suggest  a  strangulated  hernia, 
possibly  hidden  in  the  inguinal  canal. 

It  is  impossible  to  overrate  the  importance  of 
a  careful  examination  for  hernia  in  the  first 
place,  for  the  most  skilful  practitioner,  if  he 
should  forget  this,  will  sooner  or  later  commit 
an  error  fatal  to  his  patient ;  indeed,  I  go 
further,  and  teach  students  that  the  first  thing 
to  be  done  in  every  case  of  urgent  vomiting  is 
to  examine  carefully  the  hernial  sites,  whether 
the  patient  considers  it  necessary  or  otherwise, 
and  to  believe  if  a  hard  lump  is  found  there 
that  this  has  ever-ything  to  do  with  the  condition 
until  the  contrary  is  proved  by  operation.  The 
whole  abdomen  should  then  be  systematically 
and  carefully  inspected,  palpated,  and  percussed. 
A  rectal  examination  must  never,  under  any 
circumstances,  be  omitted,  and  in  women,  when 
possible,  a  vaginal  examination  should  also  be 
made. 

2.   Where  is  the  block  ? 

In  acute  obstruction  the  probabilities  are  that 
the  block  is  in  the  small  intestine,  and  in  chronic 
obstruction  that  the  block  is  in  the  large.  The 
reason  for  this  is  that  chronic  obstruction  is 
mainly  due  to  stricture  of  the  intestine,  and  the 
majority  of  strictures  are  malignant  and  in  the 
large  intestine.  Though  this  general  rule  holds 
good  in  the  majority  of  instances  it  has  many 
exceptions.  I  have  seen  acute  sudden  obstruc- 
tion produced  by  malignant  strictures  at  the 
ileo-c£ecal  valve,  at  the  hepatic  and  splenic  flex- 
ures of  the  colon,  and  in  the  sigmoid  flexure ; 
and  in  one  of  the  most  chronic  cases  that  has 
come  under  my  notice  the  obstruction  was  in  the 
middle  of  the  jejunum,  and  due  to  adhesion  and 
kinking  of  the' bowel. 

Pain  localised  by  the  patient  may  be  of  use 
as  a  guide  to  the  site  of  the  obstruction  if  the 
localisation  is  made  quite  early  in  the  case. 
Pain,  however,  is  a  doubtful  help,  as  it  is  mostly 
referred  to  the  neighbourhood  of  the  umbilicus. 
A  tender  spot  is  a  much  more  certain  guide,  and 
becomes  of  great  importance  if  a  swelling  or 
feeling  of  resistance  is  felt:  in  its  neighbour- 
hood. In  chronic  obstruction  the  patient  may 
feel  pain  which  begins  or  ends  at  one  spot,  and 
flatus  rumbling  in  his  intestines  may  be  felt  by 


him  to  stop  there.  On  inspecting  the  abdomen, 
in  exceptional  cases,  moving  intestinal  coils  may 
be  seen,  and  their  movements  may  be  directed 
to  one  particular  spot ;  and  on  palpation  the 
peristaltic  wave  may  be  felt  to  be  arrested  there, 
producing  a  feeling  of  temporary  firm  tumour 
under  the  examining  hand.  This,  in  chronic 
cases,  is  a  valuable  guide  as  to  the  site  of  the 
obstruction. 

A  careful  examination  should  be  made  in  the 
early  stage,  because  shortly  the  general  swelling 
of  the  intestines  which  takes  place  is  likely  to 
obliterate  any  landmarks. 

The  shape  of  the  abdomen  is  an  aid  in  forming 
an  opinion  as  to  whether  the  obstruction  is 
situated  in  the  large  or  in  the  small  intestines. 
When  the  small  intestine  is  involved  low  down 
the  abdomen  becomes  globular  in  form  and 
prominent  in  the  middle  line,  a  similar  disten- 
sion to  that  caused  by  an  ovarian  tumour. 
When  the  large  intestine  is  involved  the  abdo- 
men is  flattened  and  bulging  at  the  sides,  as  in 
ascites,  and  may  be  enormously  distended.  A 
flattening  at  the  left  side,  with  enlargement  on 
the  right,  points  to  an  obstruction  in  the  com- 
mencement of  the  transverse  colon,  the  swell- 
ing on  the  right  side  being  constituted  by  the 
distended  cajcum  and  ascending  colon. 

If  it  can  be  made  clear  that  the  caecum  is 
distended  the  obstruction  is  certainly  below  this 
point.  In  some  cases  the  distension  of  the 
caecum  is  quite  evident.  It  may  be  seen  to 
swell  up  intermittently,  to  contract,  and  to 
harden,  and  peristaltic  waves  spread  from  it 
along  the  ascending  colon  towards  the  right 
costal  margin.  The  abdominal  swelling  will 
also,  in  the  early  stages,  be  limited  to  the  right 
half  of  the  abdomen.  There  may  be  splashing 
on  concussion  of  the  ctecum.  The  pain  and 
contraction  are  felt  by  the  patient,  and  may  be 
seen  to  begin  in  it. 

A  ladder-like  arrangement  of  the  distended 
intestine,  seen  in  some  chronic  cases,  is  an  aid 
to  localisation,  for  this  occurs  only  when  the 
small  intestine  is  involved.  Very  firm  and  pain- 
ful contractions,  in  which  the  distended  intestine 
becomes  as  hard  as  the  contracting  uterus, 
occur,  so  far  as  I  have  seen,  only  in  the  small 
intestine,  for  the  colon  and  the  stomach  contract 
more  slowly  and  more  feebly  than  the  small 
intestine. 

Vomiting  in  the  case  of  obstruction  of  the  small 
intestine  is  more  rebellious  than  in  the  large, 
and  sooner  becomes  faecal  in  character.  In  the 
case  of  the  large  intestine  vomiting  is  usually  a 
late  symptom,  and  is  rarely  ftecal. 

The  general  condition  of  the  patient  is  more 
serious  in  small  intestine  cases.  Depression  and 
feebleness  are  more  marked. 

In  cases  of  chronic  obstruction  of  the  small 
intestine  anuria  is  a  symptom  of  value,  and  is 
due  to  limited  absorption  of  fluids  and  to  their 
loss  by  vomiting. 
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Muscular  cramps  in  the  feet  and  legs  are 
mostly  met  with  in  acute  cases  where  the  small 
intestine  is  affected. 

The  use  of  an  enema  I  have  frequently  found 
to  be  a  great  help.  If  a  small  one  only  can  be 
retained  (say,  less  than  one  quart),  this  sign  is 
in  favour  of  the  obstruction  being  in  the  large 
intestine. 

An  examination  of  the  patient  under  chloro- 
form may  discover  a  tumour  in  one  or  other 
part  of  the  abdomen.  Distended  intestinal  coils 
felt  per  rectum  point  to  obstruction  in  the  small 
intestine. 

As  aids  to  diagnosis  the  passage  of  the  long- 
tube  or  a  sound  into  the  rectum  are  useless, 
and  the  introduction  of  a  hand  into  the  rectum 
is  likely  to  convey  very  little  information,  and  is 
a  dangerous  operation. 

3.   What  is  the  nature  of  the  ohstruction  ? 

If  the  case  is  one  of  acute  obstruction  it  is 
probably  due  to  acute  intussusception  or  volvu- 
lus, to  strangulation  by  a  band  or  a  ring,  or  to 
an  internal  hernia  or  gall-stone. 

Intussusception. — Intussusception  is  the  sim- 
plest form  for  diagnosis.  It  occurs  most  com- 
monly in  early  youth.  The  attack  is  often 
preceded  by  a  free  intestinal  evacuation.  There 
is  sudden  pain — continuous  at  first,  becoming, 
later,  more  intermittent.  There  is  vomiting, 
which  is  not  so  severe  or  so  persistent  as  in 
other  acute  cases ;  constipation,  which  is  not 
likely  to  be  complete,  as  it  is  usual  to  have 
small  loose  motions  with  muco-sanguinolent  dis- 
charge and  marked  rectal  tenesmus.  The  abdo- 
men is  seldom  much  swollen  ;  indeed,  it  may  be 
retracted,  as  relief  is  obtained  by  the  passage  of 
small  quantities  of  gas  per  anum.  Examination 
of  the  abdomen  may  discover  at  the  ileo-csecal 
junction,  or  in  the  course  of  the  colon,  a  rounded 
sausage-shaped  tumour,  which  hardens  at  times, 
or  there  may  be  merely  marked  local  tender- 
ness. Per  rectum,  it  may  be  possible  to  feel 
the  end  of  the  intussusceptvmi,  like  a  uterine 
cervix,  or,  if  the  tumour  is  too  high  for  this, 
bimanual  examination  with  one  hand  on  the 
abdomen  and  a  finger  in  the  rectum  may  make 
it  plain.  A  blood-stain  on  the  examining  finger 
may  also  give  a  clue.  The  swelling  in  the  ileo- 
CcEcal  region  may  be  mistaken  for  the  swelling- 
due  to  an  abscess  in  connection  with  the  appen- 
dix ;  but  the  history  of  the  onset,  the  absence 
of  intestinal  symptoms  characteristic  of  intus- 
susception, the  febrile  course,  and  the  tender, 
indefinite  lump,  as  compared  with  the  rounded 
and  more  readily  palpable  swelling  of  intussuscep- 
tion, serve  as  distinguishing  features.  In  young- 
children  the  diagnosis  is  occasionally  very  difh- 
cult.  The  typical  symptoms  are  masked  by 
what  I  can  only  describe  as  apathy.  Except 
for  vomiting  there  are  no  definite  abdominal 
symptoms.  The  patients  lie  in  any  position  in 
which  they  may  be  placed  ;  with  sunken  features, 
looking  very  ill  and  apparently  anaesthetised  ; 


they  tolerate  examination  abdominally  and 
rectally  without  complaint.  In  consequence  of 
the  relaxed  and  anaesthetic  condition  of  the 
abdominal  wall,  the  tumour  is  readily  dis- 
covered. 

Volvulus. — Volvulus  occurs  in  elderly  adults 
with  a  history  of  long-standing-  constipation. 
The  pain  and  tenderness  are  most  marked  in 
the  left  iliac  region,  and  there  a  vague  swelling 
may  be  felt.  Vomiting  is  not  so  frequent  as 
in  other  forms  of  acute  obstruction,  probably 
because  older  persons  are  not  so  frequently  sick 
as  young  ones  are.  There  is  absolute  constipa- 
tion, and  frequently  rectal  tenesmus,  but  no 
tumour  can  be  felt  on  rectal  examination,  and 
there  is  no  bloody  or  mucous  discharge.  Ab- 
dominal distension  appears  early  and  rapidly 
increases.  Later  it  is  frequently  most  marked 
in  the  epigastrium. 

Strangulation  by  hands,  diverticula,  rings,  and 
internal  hernia  are  often  sudden  in  their  onset, 
and  pi'oduce  very  acute  symptoms.  A  history 
of  previous  peritonitis  suggests  strangulation 
by  a  band  or  adhesions.  In  vigorous,  previously 
healthy,  young  adults,  Meckel's  diverticuhmi 
should  be  remembered.  In  subjects  of  Glenard's 
disease  with  gastroptosis,  movable  kidneys,  etc., 
retro-peritoneal  hernia  may  be  suspected.  This 
may  form  a  palpable  tumour  on  the  left  side  of 
the  abdomen.  Patients  with  strangulated  dia- 
phragmatic hernia  are  frequently  imable  to  lie 
on  the  left  side  in  consequence  of  difficulty  of 
breathing,  and  complain  of  trouble  in  their 
chest.  The  upper  part  of  the  abdomen  in  these 
cases  may  look  hollow,  and  percussion  and 
auscultation  yield  signs  of  stomach  and  intes- 
tine in  the  thorax.  In  gall-stone  cases  thei-e  is 
sometimes  a  previous  history  of  hepatic  colic  or 
of  peritonitis  in  the  neighbourhood  of  the  liver. 
Stout  old  women  are  the  favourite  subjects  for 
it.  In  them  the  obstruction  symptoms  may 
commence  acutely,  then  subside  into  those  of 
incomplete  obstruction,  with  passage  of  more  or 
less  flatus  and  partial  relief.  Not  infrequently 
strictures,  malignant  or  simple,  first  draw  atten- 
tion to  themselves  by  producing  an  acute  attack 
of  intestinal  obstruction,  though  it  is  usual 
on  close  inquiry  to  get  a  history  of  previous 
trouble. 

In  the  chronic  form  of  intestinal  ohstruction 
tumours  external  to  the  bowel  should  be  first 
excluded  as  the  cause.  LUerine  and  ovarian 
tumours  are  perhaps  the  most  common.  Tiien 
chronic  peritonitis  must  be  eliminated,  and  this 
is  difficult  when  the  general  abdominal  swelling 
is  great.  The  diagnosis  is  mostly  to  be  made 
between  the  following  causes  of  obstruction  : — 
Faical  masses,  strictures,  adhesions,  chronic  in- 
tussusception (for  rectal  cases  see  "  Rectum  "). 

Faecal  masses  are  mostly  found  in  feeble  old 
persons,  hysterical  women,  and  lunatics.  The 
history  is  one  of  long-standing  constipation  and 
of  gradually  increasing   abdominal   swelling ; 
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there  are  borborygmi  and  attacks  of  colicky 
pain.  Vomiting  does  not  occur  until  late.  A 
series  of  masses,  which  are  not  tender,  and 
which  are  hard  and  movable,  may  be  felt  in  the 
course  of  the  colon.  There  is  frequently  foetid 
diarrhoea  from  the  irritation  of  the  mucous 
membrane  of  the  intestine  by  hard  putrid  col- 
lections. Tenesmus  is  marked  when  the  hard 
lumps  pass  into  the  rectum.  Rectal  examina- 
tion may  reveal  scybala  there,  and  help  the 
diagnosis.  Purgatives  and  enemata  may  not  for 
some  time  remove  the  swellings  and  relieve  the 
symptoms.  This  form  of  obstruction  is  un- 
fortunately regarded  as  common,  and  it  must 
be  borne  in  mind  that  it  is  easier  to  mistake 
malignant  masses  for  hard  fseces  than  the 
reverse. 

Cancer  and  stricture  are  usually  confounded 
because  the  form  which  cancer  takes  is  fre- 
quently annular,  and  the  intestine  is  in  reality 
strictured  by  it.  In  a  patient  over  forty  years 
of  age  cancer  should  be  suspected.  A  tumour 
at  the  ileo-ceecal  valve,  or  the  hepatic  or  splenic 
flexures,  or  in  the  sigmoid,  may  be  discovered. 
In  women  a  vaginal  examination  should  seldom 
be  omitted.  The  sigmoid  flexure  with  a  malig- 
nant growth  in  it,  from  its  weight  will  sink  into 
the  lower  part  of  the  pelvis,  and  may  be  felt 
there  from  the  vagina,  lying  at  the  bottom  of 
the  pouch  of  Douglas.  Attention  to  this  point 
has  more  than  once  enabled  me  to  make  a 
definite  diagnosis  of  malignant  stricture  of  the 
sigmoid  flexure.  The  tumour,  if  rounded,  hard, 
and  nodular,  as  it  frequently  is,  closely  resembles 
an  enlarged  and  prolapsed  ovary.  In  men  a 
similar  tumour  of  the  sigmoid  may  fall  into  the 
lower  part  of  the  recto-vesical  pouch,  and  can 
be  recognised  by  a  finger  in  the  rectum,  most 
easily  when  the  patient  is  standing  upright.  As 
a  rule  constipation  is  the  first  symptom.  It 
yields  to  purgatives  in  the  early  stages,  but 
gradually  becomes  more  obstinate,  when  it  may 
last  for  some  days,  and  be  finally  relieved  by  a 
purgative  and  enemata.  A  very  suggestive 
history  is  that  purgatives  caused  so  much  in- 
testinal commotion  as  to  produce  rumbling  and 
fluid-dropping  sounds  loud  enough  to  be  heard 
by  any  one  in  close  proximity  to  the  patient. 

Pain  in  all  chronic  cases  is  characterised  by 
its  severe  paroxysmal  character,  and  is  attended 
by  visible  intestinal  movements  along  with  the 
rumblings.  After  the  pain  has  gone  the  patient 
may  feel  well  for  weeks  or  months,  but  as  time 
goes  on  the  attacks  become  more  frequent  and 
more  severe.  Towards  the  end  it  is  usual  to 
have  sickness  and  vomiting.  In  malignant  cases 
sometimes  there  is  blood  found  in  the  stools, 
which  are  also  loose  and  foetid.  If  this  occurs 
late  in  the  history  of  the  case  it  means  ulcera- 
tion of  the  growth,  and  possibly  is  attended  by 
greater  freedom  in  the  passage  of  the  intestinal 
contents  following  this  destructive  process. 

In  simple  stricture  a  history  leading  to  the 
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diagnosis  of  tuberculosis,  syphilis,  dysentery,  or 
typhoid  may  be  obtained,  or  that  the  symptoms 
were  preceded  by  a  violent  contusion  of  the 
abdomen,  or  by  a  strangulated  hernia.  There 
is  a  history  of  attacks  of  pain  usually  occurring 
after  food,  and  frequently  attended  by  vomiting. 
Associated  with  these  are  rumblings  of  wind 
and  attacks  of  constipation,  or  alternately 
diarrhoea  and  constipation.  The  paroxysms 
become  more  frequent,  vomiting  and  constipation 
more  severe,  and  abdominal  distension  with 
vigoi'ous  peristaltic  movements  develop. 

If  a  tumour  is  feltj  at  the  ileo-ceecal  valve  it 
is  difficult  to  say  whether  it  is  tuberculous  or 
cancerous,  or  due  to  chronic  intussusception.  A 
tuberculous  tumour,  ill-defined  and  caky,  gener- 
ally occurs  in  young  subjects  with  the  pallor 
and  weakness  that  are  suggestive  of  the  con- 
stitutional feebleness  common  in  tuberculous 
subjects.  It  is  accompanied  or  preceded  by 
diarrhoea,  and  there  is  frequently  a  nocturnal 
rise  of  temperature,  with  night  sweats.  Other 
evidence  of  tuberculous  taint  may  be  available 
— the  scars  of  old  suppurating  neck  glands  or 
changes  in  one  or  other  lung,  or  the  scars  of 
some  tuberculous  skin,  bone,  or  joint  affection. 

The  cancerous  tumour,  hard  and  nodular  at 
the  ileo-CEecal  valve,  occurs  in  elderly  subjects, 
and  is  preceded  and  accompanied  by  constipation, 
because  of  the  obstruction  which  the  growth 
located  at  the  valve  causes  to  the  passage  of 
intestinal  contents.  Occasionally  blood  will  be 
passed  per  rectum.  The  patient  may  have  the 
cachectic  appearance  associated  in  the  minds  of 
so  many  with  cancer,  but  it  is  quite  as  common 
to  find  the  look  of  robust  health. 

In  chronic  intussusception  there  is  intei-- 
mittent  pain ;  during  the  intervals  the  patient 
may  be  quite  easy.  There  are  muco-sanguino- 
lent  motions  and  tenesmus,  and  a  cylindrical 
tumour  softer  than  the  cancerous  or  tuberculous 
one,  and  perhaps  hard  at  one  time,  soft  at 
another,  and  altering  in  position.  Vomiting  is 
not  a  marked  symptom.  The  bowels  are 
regular,  or  there  may  be  diarrhoea.  There  is 
no  general  swelling  of  the  abdomen.  The  patient 
gradually  gets  thinner  and  weaker,  and  this  it 
is  which  frequently  suggests  that  the  disease  is 
cancer. 

Strictures  both  simple  and  malignant  may 
become  occasionally  blocked  by  hard  faeces  or 
foreign  bodies,  and  the  patient  then  develops 
acute  symptoms. 

Chronic  obstruction,  due  to  adhesions,  is 
suggested  by  a  previous  history  of  peritonitis, 
possibly  tuberculous,  or  consequent  upon  pelvic 
disease,  or  following  an  appendicitis.  In  such 
cases  the  symptoms  are  apt  in  the  early  stages 
to  be  badly  characterised  ;  they  develop  slowly, 
and  run  a  course  which  shows  the  difficulty  of 
drawing  the  artificial  distinction  which  we  have 
attempted  to  do  between  acute  and  chronic 
obstruction.    At  either  end  the  distinctions  are 
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clear  enough,  but  in  the  great  majority  of  cases 
of  intestinal  obstruction  it  is  impossible  to  say 
that  the  acute  will  remain  so  till  the  end,  or 
that  the  chronic  will  escape  an  acute  termination, 
and  in  these  cases  the  commencement  may  be 
acute,  and  after  a  day  or  two  of  serious  illness 
the  symptoms  become  more  chronic,  or  partially 
relieved  by  the  passage  of  flatus. 

A  distended  abdomen  with  paroxysmal  pain 
and  fojtid  diarrhoea  is  seldom  met  with  except  in 
chronic  obstruction  of  the  colon,  and  diarrhcea 
is  indeed  so  common  in  cancer  of  the  colon  that 
it  is  imperative  to  examine  the  rectum  in  every 
case  of  obstinate  diarrhoea  in  the  adult. 

Prognosis 

The  difficulties  of  correct  diagnosis  and,  con- 
sequent thereon,  of  exact  prognosis  have  increased 
the  uncertainties  of  treatment.  Before  abdo- 
minal surgery  reached  its  present  position,  if 
there  were  a  fair  chance  for  the  case  to  recover 
without  operation,  there  was  every  excuse  to 
delay  operative  treatment,  which  had  so  high  a 
mortality  in  intestinal  obstruction  cases.  This 
excuse  no  longer  exists,  and  it  is  fair  to  say  now 
that  the  mortality  after  operation  is  more  due 
to  delay,  or  to  diseased  conditions  which  could 
not  have  been  relieved  at  an  earlier  stage,  than 
to  the  operation  itself. 

Acute  Intestinal  Obstruction. — In  acute  cases 
the  mortality  is  very  high.  Strangulation  by 
bands  or  rings  or  internal  herniae  will  have 
as  high  a  mortality  as  cases  of  strangulated 
hernia  would  if  treated  without  operation.  It 
is  possible  for  either  to  get  well  when  apparently 
in  the  most  desperate  condition,  but  such  cases 
are  so  rare  that  they  cannot  be  allowed  to  count 
in  making  the  prognosis. 

Post-mortem  examination  made  by  me  of  a 
stout  and  apparently  healthy  woman,  who  died 
suddenly  twelve  hours  after  the  onset  of  ob- 
struction symptoms,  showed  that  death  was  due 
to  a  small  knuckle  of  the  ileum  being  strangu- 
lated through  a  hole  in  the  mesentery.  On 
another  occasion  in  a  vigorous  young  blacksmith, 
who  lived  for  three  weeks  after  the  onset  of 
acute  obstruction,  death  was  found  to  be  caused 
by  a  band  crossing  and  constricting  the  end  of 
his  ileum. 

The  great  majority  of  cases  die  during  the 
first  week,  and  seldom  live  for  more  than  three 
days  after  fsecal  vomiting  has  commenced. 
Death  in  these  cases  is  frequently  brought  about 
by  changes  in  the  intestine  above  the  obstruction. 
Interference  with  the  circulation,  due  to  dis- 
tension, first  destroys  the  lining  epithelium  of 
the  mucous  membrane,  and  allows  of  the 
absorption  of  septic  matter  into  the  circulation. 
Sudden  death  may  take  place  from  heart  failure 
during  this  stage,  or  if  the  patient  live  longer, 
death  arises  from  a  combination  of  septicaemia 
and  exhaustion  due  to  pain,  loss  of  sleep  and 
starvation.    Later,  septic  absorption  with  peri- 


tonitis caused  by  the  escape  of  bacilli  through 
the  damaged  intestinal  wall,  or  perforation  of 
distension  ulcers,  may  cause  death.  The  latter 
is  rare.  A  more  usual  termination  is  by  peri- 
tonitis due  to  the  perforation  of  ulcers  in  the 
neighbourhood  of  the  seat  of  obstruction. 

Strangulation  by  Bands  or  Internal  Hernia. — 
The  most  acute  cases  so  closely  resemble  stran- 
gulated hernia  that  the  prognosis  in  both  may 
be  said  to  be  the  same  without  operation. 

Intussusception.  —  In  acute  cases  recovery 
without  surgical  intervention  is  more  common 
than  in  other  varieties  of  intestinal  obstruction. 

In  children  under  one  year  of  age  the  prognosis 
is  worst.  They  often  die  in  a  few  hours  with 
all  the  symptoms  of  profound  shock  ;  in  older 
children  and  adults  death  iisually  occurs  in  the 
second  and  third  weeks  of  the  illness.  An  adult 
female  under  my  care,  with  all  the  symptoms  of 
intussusception,  with  faecal  vomiting  of  three 
days'  duration,  and  a  tumour  in  the  position  of 
the  ascending  colon,  suddenly  recovered  with 
the  disappearance  of  the  tumour,  and  there  is 
in  recorded  cases  considerable  justification  for 
the  belief  that  spontaneous  reduction  may  occur. 
This,  however,  must  be  regarded  as  an  unusual 
result.  The  common  cause  of  spontaneous  cure 
is  gangrene  of  the  intussuscepted  bowel.  Gan- 
grene may  affect  the  whole  or  only  part  of  the 
invaginated  bowel.  In  a  child  I  saw  after  it 
had  been  ill  for  a  week  with  symptoms  of 
intussusception,  there  were  several  inches  of 
gangrenous  intestine  with  the  ileo-caecal  valve 
at  its  extremity  hanging  out  of  the  anus. 

The  obstruction,  as  would  be  expected,  is 
most  complete  and  sudden  in  acute  cases,  as  in 
them  the  vessels  of  the  involved  mesentery  are 
at  once  constricted,  and  large  portions  of  the 
gangrenous  but  intact  intestine  may  be  passed 
per  anum.  In  more  chronic  cases  destruction 
may  be  less  rapid  and  more  partial.  Instead  of 
large  areas  of  gangrene,  smaller  sloughs  of  the 
invaginated  intestine  may  be  voided,  which 
may  be  difficult  to  recognise  as  portions  of  the 
intestine  when  passed  per  anum. 

In  adults  the  possibility  of  polypi  as  a  cause 
of  intussusception  has  to  be  remembered,  and 
in  elderly  persons  the  still  more  frequent  associa- 
tion with  cancer  must  be  borne  in  mind  in 
making  the  prognosis. 

In  the  very  young,  spontaneous  elimination 
by  gangrene  is  almost  inevitably  fatal. 

In  youth  the  prognosis  is  best ;  after  twenty 
it  becomes  steadily  worse. 

Collected  statistics  show  that  out  of  one 
hundred  cases  of  intussusception  fifteen  will  re- 
cover after  spontaneous  elimination  by  gangrene 
of  the  intussuscepted  bowel.  It  seems  probable, 
however,  that  these  statistics  give  too  favour- 
able a  record  for  spontaneous  cure  by  gangrene, 
as  recoveries  are  more  likely  to  be  reported  in 
consequence  of  their  interest  and  rarity  than 
the  more  usual  fatal  results. 
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Spontaneous  elimination  is  usually  attended 
by  foul  stools  containing  some  blood  and  masses 
or  shreds  of  gangrenous  intestine,  and  is  followed 
by  diarrhoea.  It  can  only  end  in  cure  when 
the  ensheathing  and  entering  layers  of  gut  are 
firmly  glued  together  by  adhesions.  The  most 
common  cause  of  a  fatal  termination  is  perforation 
at  the  neck  of  the  intussusception,  and  from 
imperfect  union  by  adhesion  of  the  opposed 
surfaces.  This  latter  leads  to  a  general  peri- 
tonitis, or  to  local  peritonitis  with  abscess,  and 
though  the  illness  in  the  latter  case  is  usually 
more  prolonged,  the  iiltimate  result  is  the  same. 
Other  patients  die  because  the  surface  at  which 
separation  has  occurred  does  not  heal,  and 
remaining  ulcerated  cavises  diarrhoea,  or  the 
ulcer  eventually  perforates,  or  causes  fatal 
hfemorrhage  from  the  opening  of  a  mesenteric 
vessel,  which  may  also  occur  during  the  separa- 
tion of  the  dead  part  from  the  living,  or  the 
ulcer  produces  the  different  forms  of  septic 
disease  by  absorption  of  septic  products  from 
the  raw  surface,  or  as  a  remote  result  stricture 
of  the  gut  may  follow  the  cicatrisation  of  the 
ulcer. 

Volvulus  of  the  Sigmoid  Flexure. — The  rapidity 
with  which  distension  of  the  bowel  occurs  and 
adhesions  follow  at  its  neck  would  make  it  very 
unlikely  that  spontaneous  recovery  would  occur 
in  this  condition.  Death  has  occurred  a  few 
hours  after  the  onset  of  symptoms,  apparently 
from  shock.  Septic  absorption  from  the  damaged 
intestine  is  the  most  frequent  cause  of  death, 
and  next  to  this  comes  peritonitis.  Sudden 
death  from  heart  failure  is  even  more  common 
in  this  form  of  intestinal  obstruction  than  in 
others,  and  death  from  one  or  other  of  these 
causes  is  almost  inevitable  during  the  first  week 
unless  the  condition  can  be  remedied  by 
operation. 

Gall-stones. — About  50  per  cent  of  cases  with 
definite  obstruction  symptoms  due  to  this  cause 
die  during  the  first  ten  days.  The  causes  of 
death  are  chiefly  changes  in  the  intestine  above 
the  obstruction  leading  to  septic  absorption  and 
peritonitis.  Patients  who  do  recover  have  to 
pass  through  a  more  or  less  severe  illness, 
followed  by  evacuation  of  the  gall-stone. 

The  prognosis  of  all  acute  cases  of  intestinal 
obstruction  taken  together  is  probably  a  recovery 
rate  of  about  15  per  cent. 

Chronic  Intestinal  Obstruction 

Stricture  of  the  Small  Intestine. — In  simple 
stricture  the  symptoms  may  be  of  very  long- 
standing— several  years,  in  cases  where  great 
attention  has  been  paid  to  details  in  matter  of 
diet,  and  to  the  regulation  of  the  evacuations. 
Such  a  chronic  course  is  only  made  possible  by 
compensatory  hypertrophy  of  the  intestinal 
walls  above  the  obstruction.  In  some  instances 
the  intestinal  walls  may  be  as  thick  and  as  i 


strong  as  those  of  the  stomach.  In  one  of 
my  cases  the  small  bowel  reached  the  size  of 
an  ordinary  forearm,  and  served  as  a  re- 
ceptacle for  immense  quantities  of  semi-digested 
food. 

In  cases  of  malignant  stricture  aiiecting  the 
small  intestine,  it  is  rare  for  any  relief  to  be 
possible  except  through  palliative  operation. 

Spontaneous  relief  in  both  simple  and 
malignant  cases  may  occur  from  ulceration  and 
abscess  above  the  obstruction,  if  the  abscess 
opens  externally  and  forms  a  fsecal  fistula ;  it 
may  also,  though  more  rarely,  occur  from  the 
formation  of  an  anastomosis  between  the 
intestine  above  the  stricture  and  that  below 
it  by  a  fortunate  combination  of  ulceration, 
adhesion,  and  perforation.  Except  for  these 
extraordinary  and  rare  chances  the  course  of 
intestinal  stricture  is  to  a  fatal  termination. 
Death  is  generally  brought  about  by  the  super- 
vention of  an  acute  attack  produced  by  some 
object,  such  as  a  solid  fsecal  mass,  or  a  grape- 
skin  or  fish-bone,  or  a  cherry-stone,  completely 
obstructing  the  small  lumen  of  the  strictured 
part  of  the  bowel,  or  by  a  kink  at  the  narrow 
portion.  It  may  also  result  from  malnutrition, 
caused  by  interference  with  the  due  performance 
of  the  digestive  and  absorptive  functions,  or  it 
may  be  brought  about  by  peritonitis,  usually 
due  to  perforation. 

Stricture  of  the  colon  alivays  ends  in  death,  but 
life  may  be  considerably  prolonged  by  a  suitable 
diet  and  laxative  medicines.  Many  cases  have 
been  recorded  in  which  persons  with  stricture  of 
the  colon  lived  for  several  weeks  without  any 
intestinal  evacuation. 

The  average  duration  of  symptoms  is  under 
one  year.  The  average  duration  of  life  in 
cancer  of  the  colon  is  fifteen  months,  allowing 
that  palliative  operation  (colotomy)  has  been 
performed  for  the  relief  of  the  obstruction. 

The  causes  of  death  are  the  supervention  of 
an  acute  attack,  general  peritonitis  due  to 
ulceration  with  perforation  above  the  stricture, 
or  local  peritonitis  followed  by  abscess  and 
septicEEmia,  or  gangrene  of  the  stricture  from 
blocking  of  its  vessels  of  supply  by  growth  in 
the  mesentery.  Gangrene  causes  perforation, 
and  death  is  brought  about  by  peritonitis. 

Spontaneous  relief  may  follow  ulceration  and 
the  formation  of  an  artificial  anus  above  the 
strictured  part.  This  may  open  externally  or 
into  the  bladder,  or  into  the  vagina  of  the 
female.  In  a  more  rare  case  upon  which  I 
operated  for  obstruction  due  to  malignant 
stricture  of  the  sigmoid,  gangrene  of  the  entire 
caecum  and  the  greater  part  of  the  ascending- 
colon  from  extreme  distension  was  found  on 
opening  the  abdomen,  and  the  patient  was 
relieved  for  some  weeks  by  the  natural  colotomy 
resulting  from  the  separation  of  his  gangrenous 
cajcum  and  ascending  colon.  Relief  may  also 
follow  the  formation  of  a  natural  anastomosis  of 
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the  intestine  above  the  stricture  with  that 
below. 

After  colotomy  in  cancer  cases  death  arises 
most  commonly  from  cancerous  involvement  of 
the  peritoneum  or  of  the  liver ;  less  frequently, 
from  secondary  growths  in  other  organs ;  more 
rarely  it  follows  sloughing  of  the  diseased  part 
due  to  blocked  mesenteric  vessels,  followed  by 
localised  abscess  or  general  peritonitis. 

In  chronic  intussuscejjtion  the  prognosis  is 
grave.  Spontaneous  elimination  is  very  rare. 
After  a  month  of  illness,  with  no  sign  of 
spontaneous  elimination,  death  is  almost  in- 
evitable without  surgical  operation.  The  fatal 
termination  generally  arises  from  malnutrition, 
due  to  interference  with  digestion  and  the 
absorption  of  food,  or  from  the  svipervention  of 
an  acute  attack,  or  from  perforative  peritonitis. 

In  fcecal  acctimulation  death  is  very  rare, 
except  in  lunatics,  because  the  treatment  usually 
adopted  proves  effective.  Death  may  occur 
from  malnutrition,  or  from  perforation,  or  from 
rupture  of  the  distended  intestine,  the  csecum  or 
the  sigmoid  flexure  being  the  part  to  give  way. 

Treatment 

The  treatment  of  intestinal  obstruction  has 
been  made  uncertain  by  difficulties  in  diagnosis 
and  prognosis,  and  because  both  are  vague  the 
choice  of  treatment  has  been  wanting  in  decision. 
It  must  at  once  be  admitted,  for  every  one  who 
has  had  experience  in  this  disease  knows  it, 
that  the  most  unpromising  case,  in  which  the 
symptoms  are  so  marked  that  a  diagnosis  of 
obstruction  by  a  mechanical  obstacle  is  in- 
disputable, may  recover  spontaneously  or  under 
medical  treatment. 

We  also  know,  however,  that  treatment  by 
the  most  approved  medical  methods,  and  carried 
out  completely  from  the  onset,  results  in  an 
appalling  mortality ;  and  the  same  may  be  said 
of  operations  performed  as  a  last  resource. 
Available  statistics  are  useless  as  an  aid  in  our 
endeavour  to  formulate  the  best  methods  of 
treatment.  There  are  no  figures  to  show  what 
is  the  mortality  of  operations  performed  during 
the  first  thirty-six  hours  of  the  illness,  and  this 
should  be  the  extreme  time  limit  if  operation  is 
to  have  the  best  chance.  My  opinion,  based 
upon  the  pathological  causes  of  intestinal 
obstruction  and  the  general  results  of  abdominal 
surgery,  is  that  the  recovery  rate  would  reach 
70  per  cent  at  once  if  the  rule  to  operate  early 
were  universally  adopted.  In  support  of  this 
opinion,  it  may  be  well  to  state  that  of  8  acute 
cases  of  intestinal  obstruction  operated  upon 
during  the  past  year  of  less  than  fifty-three 
hours'  duration,  in  which  I  have  been  concerned, 
6  have  recovered  and  2  have  died. 

Before  considering  in  detail  the  treatment  to 
be  adopted  in  a  case  of  acute  obstruction,  I 
cannot  too  urgently  impress  the  need  for  an 
exhaustive  examination,  and  the  formation  of 


the  best  possible  diagnosis,  at  any  rate  as  to  the 
dangerous  character  or  otherwise  of  the  illness 
before  treatment  is  commenced. 

The  most  urgent  symptom,  and  the  one  which 
always  demands  the  earliest  possible  relief,  is 
pain.  Opium  in  one  or  other  of  its  forms  is  the 
only  drug  known  which  can  be  relied  upon  to 
do  this  safely,  effectually,  and  speedily.  Con- 
sidering the  condition  of  the  stomach  and  upper 
intestine,  it  would  appear  to  be  unwise  to 
administer  opium  by  the  mouth,  as  it  may  be 
ejected  in  whole  or  in  part,  or,  if  retained,  may 
fail  to  become  absorbed  till,  perhaps,  the 
obstruction  is  relieved,  when  its  effect  is  not 
desired,  and  when  indeed  a  poisonous  quantity 
may  find  its  way  into  the  circulation.  The 
rectum  is  a  better  channel  for  its  administration, 
when  it  can  be  given  as  a  suppository  or  in  a 
small  enema ;  but  the  best,  because  the  surest 
and  quickest,  method  is  to  give  a  dose  of  morphia 
hypodermically.  Too  large  a  quantity  is  to  be 
avoided  as  hurtful,  and  one  too  small,  as  it  will 
fail  to  give  relief,  and  may  require  repetition. 
A  third  of  a  grain  in  an  adult  may  be  generally 
said  to  be  the  proper  dose.  Repeated  small 
doses  of  opium  are  to  be  condemned  in  all  acute 
abdominal  cases.  Administered  in  frequent 
small  quantities,  the  drug  masks  all  symptoms 
and  leads  to  a  false  sense  of  security ;  it 
paralyses  the  intestines ;  and  it  produces  a 
hypertesthetic  condition  of  the  patient  very 
unfavourable  to  recovery.  A  reduction  of  the 
accustomed  dose  leads  to  a  miserable  condition 
of  physical  and  mental  collapse,  and  patients 
under  its  influence  are  predisposed  to  die  from 
shock  after  an  operation.  Though  it  is  true  that 
the  rest,  intestinal  and  general,  brought  about 
by  the  iise  of  opium  may  result  in  a  marvellous 
improvement  in  the  general  condition,  I  doubt 
whether  the  curative  influence  ascribed  to  it  by 
generations  of  authorities  has  any  foundation  in 
fact.  If  a  loop  of  intestine  has  been  ensnared 
by  a  band,  it  appears  to  be  as  reasonable  to 
suppose  that,  by  violent  peristaltic  efforts,  it 
might  again  escape  as  that  its  release  was  to  be 
aided  by  keeping  it  quietly  at  rest. 

It  may  have  been  obvious  before  the 
administration  of  opium  that  the  patient  was 
dangerously  and  acutely  ill,  and  in  all  such 
cases  the  abdomen  should  be  opened  without 
waiting  to  see  what  the  result  of  the  opiate  may 
be.  Others  less  certainly  ill  should  be  seen 
at  short  intervals  and  closely  watched.  In 
ordinary  cases  a  large,  hot  linseed-meal  poultice 
applied  so  as  to  cover  the  entire  abdomen,  and 
left  on  for  an  hour,  has  a  soothing  efl'ect,  and 
the  heat  of  it  diminishes  shock,  from  which  the 
patient  is  probably  suffering.  If  it  be  removed 
at  the  end  of  an  hour,  and,  after  sponging  the 
skin  with  hot  water  and  drying  it,  cotton  wool 
be  wound  round  the  body,  the  weight  of  the 
poultice  can  scarcely  be  seriously  objected  to. 
During  the  first  hours  nothing  whatever  should 
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be  swallowed  except  a  few  sips  of  water  as  hot 
as  can  be  tolerated,  and  this  should  be  limited 
to  as  small  a  quantity  as  the  patient's  craving 
for  drink  will  allow.  At  the  end  of  eight  hours, 
as  the  effect  of  the  narcotic  begins  to  wear  off, 
if  the  symptoms  return  operation  should  be 
advised.  When  the  symptoms,  then,  are  not 
sufficiently  definite,  and  the  diagnosis  still 
remains  doubtful,  my  practice  is  to  order 
calomel  in  one-grain  doses  every  hour  until  five 
grains  have  been  taken,  and  after  the  fifth  dose 
to  administer  a  turpentine  enema  (one  ounce 
of  turpentine  in  a  tumblerful  of  barley-water), 
followed  by  one  pint  of  soap  and  water.  If  the 
case  is  one  of  obstruction,  the  symptoms,  which 
are  likely  to  have  disappeared  soon  after  the 
opiate  has  been  given,  will  probably  all  be 
reproduced  by  this  treatment,  and  the  best 
chance — that  given  by  early  operation — is 
secured.  If  the  case  is  not  one  of  obstruction 
this  treatment  is  likely  to  be  the  best  available, 
for  the  cases  most  closely  simulating  acute 
intestinal  obstruction  are  those  of  so-called  colic 
which  occur  in  young  men  from  eighteen  to 
twenty-five,  and  are  due  to  chronic  constipation 
and  partial  retention  of  fseces. 

If  the  case  is  not  seen  until  the  abdomen  has 
become  distended,  and  the  symptoms  have  all 
been  rendered  less  aggressive  by  repeated  doses 
of  opium,  the  question  of  operation  has  lost 
much  of  its  urgency.  The  condition  of  the 
patient  may  be  very  serious,  but  operation  may 
not  afford  the  best  chance  of  recovery.  I  have 
seen  such  seriously  ill  persons  recover  under 
medical  measures  who,  so  far  as  I  could  judge, 
would  have  died  had  they  been  subjected  to  the 
shock  of  operation. 

The  most  favourable  cases  for  recovery, 
without  operation,  and  they  only  should  be  left 
alone,  are  those  in  which  the  obstruction  is  not 
absolutely  complete. 

A  little  flatus  may  have  been  passed,  and 
occasionally  peristaltic  movements  may  be 
perceived  in  the  distended  intestines. 

The  contents  of  the  stomach  are  expelled  with 
vigour,  and  vomiting  gives  relief ;  quantities  of 
nourishment  can  be  retained  and  absorbed. 

The  distension  is  not  so  great  as  to  produce 
difficulty  in  breathing  or  marked  tension  of  the 
abdominal  walls,  and  is  not  increasing. 

The  pulse  is  not  growing  more  rapid  or  its 
vigour  decreasing. 

In  the  less  acute  cases,  when  vomiting  has 
ceased,  small  quantities  of  liquid  nourishment, 
half  milk  and  half  barley-water,  probably  being 
the  best,  may  be  tried ;  and  if  this  is  tolerated 
by  the  stomach,  additions  may  be  carefully  and 
gradually  made  as  the  conditions  allow. 

The  three  most  material  palliative  aids  to 
recovery  are : — Washing  out  the  stomach,  large 
nutrient  enemata,  and  repeated  small  doses  of 
opium.  Persons  differ  much  in  their  tolerance 
of  stomach  lavage,  and  it  must  be  allowed  that 


occasionally  persistence  with  it  may  do  more 
harm  than  good.  The  tube  used  should  be  a 
red  rubber  one,  which  the  patient  is  assisted  to 
swallow,  and  attached  to  it  should  be  a  glass 
"T-piece  to  act  on  the  principle  of  Sprengel's 
pump,  as  neither  the  efforts  of  the  distended 
stomach  nor  the  aid  of  ordinary  syphon  action 
may  be  sufficient  to  empty  the  stomach  of  all 
its  contents.  The  washing  should  be  done  with 
water  at  a  temperature  of  102°  F.,  and  continued 
until  the  wash  water  returns  clear.  If  this 
operation  is  to  be  of  service  the  patient  must 
feel  relieved  by  it,  and  will  consider  the  gain 
greater  than  the  discomfort  to  which  he  has 
been  subjected,  and  this  should  be  the  test  as 
to  its  usefulness  and;  as  to  the  desirability  of 
repeating  the  proceeding.  If  the  use  of  the 
tube  is  found  to  be  too  disagreeable,  the  best 
substitute  is  to  allow  the  patient  an  occasional 
hot  drink  (a  pint  of  very  weak  hot  tea  without 
sugar  or  milk  is  nearly  always  to  his  taste).  This 
is  soon  ejected,  bringing  with  it  a  quantity  of  the 
foul  stomach  contents.  Very  soon  after  the 
stomach  is  emptied  it  commences  to  refill  from 
the  discharge  of  the  distended  intestine  into  it, 
and  the  washing  requires  to  be  repeated  every 
four  hours. 

Inability  to  bear  the  tube  should  be  regarded 
as  indicating  the  advisability  of  early  operation. 

No  food  should  be  allowed  to  enter  the 
stomach  so  long  as  sickness  is  a  prominent 
symptom.  Food  and  fluids  introduced  into  the 
stomach  only  add  to  the  sufferings  of  the 
patient,  and  often  diminish  what  small  chance 
of  recovery  is  left  to  him.  To  relieve  the  intense 
thirst  sips  of  hot  water  may  be  frequently  given, 
and  the  mouth  may  be  sluiced  round  with  cold 
water  as  often  as  desired  by  the  patient.  Ice 
gives  only  temporary  relief,  and  does  permanent 
harm.  It  makes  the  mouth  sore  and  the  tongue 
dry ;  it  fills  the  stomach  with  cold  water,  and 
increases  flatulent  distension. 

All  nutriment  should  be  administered  by  the 
colon.  The  best  method  of  doing  this  is  to 
give  slowly  through  a  rectal  tube  and  raised 
funnel  one  pint  of  a  mixture  of  fatty  beef-tea 
and  milk  in  equal  parts,  with  one  teaspoonful 
of  salt  and  half  an  ounce  of  whisky  at  a  tem- 
perature of  100°  F.  every  two  or  three  hours. 
The  first  two  or  three  pints  are  frequently  re- 
tained when  given  in  this  way,  whereas  the 
intermittent  pumping  action  of  the  ordinary 
enema-syringe  commonly  used  for  this  purpose 
stimulates  the  bowel  to  expel  the  injected  fluid. 
When  the  enemata  begin  to  come  away,  it  is, 
of  course,  a  favourable  omen  if  some  flatus  is 
passed  at  the  same  time.  Diminution  of  the 
abdominal  distension,  as  shown  by  careful 
measurement  round  the  umbilicus,  is  also  a 
favourable  sign.  If  the  enemata  are  retained 
for  twenty -four  hours  it  is  necessary  to  ad- 
minister a  quart  of  salt  water  to  clear  out  the 
offensive  debris,  as  in  all  cases  where  food  is 
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given  by  the  bowel.  From  the  use  of  nutrient 
suppositories  little  good  need  be  expected,  and 
if  the  enemata  cannot  be  retained  their  expul- 
sion is  a  strong  indication  for  early  operation. 
In  connection  with  enemata,  it  may  be  mentioned 
that  their  use  is  strongly  recommended  by 
nearly  all  authorities  in  the  treatment  of  in- 
tussusception. It  is  agreed  that  they  have  no 
value  in  the  most  acute  cases  or  in  cases  in- 
volving the  small  intestine.  It  is  also  agreed 
that  there  is  a  certain  amount  of  danger  in 
their  use.  Before  giving  the  enema,  if  this  is 
decided  upon,  an  anaesthetic  must  be  ad- 
ministered to  complete  relaxation.  Hot  salt 
water,  a  drachm  to  a  pint,  is  the  least  irritating- 
injection,  and  as  much  of  it  as  can  be  retained 
should  be  introduced.  The  enema  funnel 
should  not  be  raised  more  than  three  feet  in  the 
case  of  children,  who  may  be  held  up  by  the 
feet  during  the  administration.  It  is  usually 
impossible  to  say  when  this  operation  is  com- 
pleted, even  when  a  tumour  can  be  distinctly 
felt  and  disappears,  that  reduction  has  been 
accomplished,  and  valuable  time  may  be  lost  in 
waiting  to  see  if  the  symptoms  return.  It  is 
usually  safe  to  prophesy  that  they  will  do  so, 
and,  except  in  the  more  chronic  cases,  in  which 
a  short  period  may  be  allowed  to  be  wasted 
with  comparative  impunity,  operation  ought  to 
be  done  as  early  as  diagnosis  permits. 

Repeated  small  doses  of  morphia  in  the 
favourable  cases  previously  mentioned  are  often 
of  great  service — 10  Tl\  of  liq.  morphia  hydro- 
chlor.  in  one  drachm  of  peppermint  watei',  to 
be  given  by  the  mouth,  when  the  patient  is 
restless  or  in  pain,  secures  bodily  and  mental 
rest,  and  has  a  stimulating  effect  on  both  mind 
and  body. 

If  nothing  short  of  narcotism  brings  relief, 
operation  is  urgently  indicated. 

In  addition  to  the  use  of  stomach  lavage, 
nutrient  and  stimulating  enemata,  and  morphia, 
which  are  the  most  important  means,  there  are 
smaller  details  requiring  attention.  A  hot, 
moist  poultice,  large  enough  to  cover  the  whole 
abdomen,  kept  on  for  an  hour  and  repeated  at 
intervals  of  eight  hours,  and  replaced  by  warm 
cotton  wool,  is  useful.  A  suitable  bed  and  a 
good  nurse  are  great  comforts,  and  are  important 
aids  to  recovery. 

Operation  in  Acute  Intestinal  Obstruction. — 
In  cases  of  acute  intestinal  obstruction  the 
sooner  operation  can  be  performed  the  better 
the  prognosis.  It  is,  indeed,  now  amongst 
surgeons  an  established  rule  that  there  should 
be  no  unnecessary  delay  in  opening  the  abdomen 
for  any  cause  producing  sudden  alarming 
symptoms,  and  the  sooner  this  rule  is  applied 
to  cases  of  intestinal  obstruction  the  better. 
That  the  dangers  of  delay  far  outweigh  the 
dangers  of  operation,  serious  though  these  may 
be,  is  the  most  important  point  to  bear  in  mind 
in  connection  with  the  treatment  of  intestinal 


obstruction.  During  the  first  forty-eight  hours 
it  is  usually  possible  to  perform  an  operation 
which  allows  the  cause  of  the  obstruction  to  be 
dealt  with,  and  which  offers  good  prospects  of 
complete  success. 

Preparation  of  the  Patient  for  Operation. — 
As  soon  as  excruciating  pain  has  been  relieved 
by  morphia,  and  the  symptoms  of  collapse  have 
subsided,  the  skin  of  the  patient  is  prepared  as 
for  an  abdominal  section.  It  is  of  the  greatest 
importance  to  have  a  warm  room  for  the  opera- 
tion, and  by  hot  bottles  and  warm  clothing  to 
prevent  chilling  of  the  patient  on  the  table. 
The  arms  and  legs  should  be  swathed  and 
bandaged.  Children  especially  require  ex- 
ceptional trouble  to  be  taken  in  this  respect. 

Any  special  instruments,  such  as  intestinal 
clamps,  Murphy's  buttons,  Paul's  tube,  should 
be  ready  for  use,  and  everything  should  be 
prepared  before  an  ansesthetic  is  administered. 

Chloroform  in  the  hands  of  a  skilled  adminis- 
trator is  the  best  anaesthetic  for  general  use. 
Before  its  administration  the  patient's  stomach 
should  be  washed  out,  to  avoid  the  risk  of  re- 
gurgitating septic  fluid  being  drawn  into  the 
lungs. 

Abdominal  palpation  should  be  repeated 
under  the  ana3sthetic,  as  a  tumour  which  has 
previously  escaped  observation  may  now  be 
discovered. 

The  incision  is  commenced  one  inch  above 
the  umbilicus,  which  is  included  in  an  ellipse, 
and  prolonged  to  two  inches  below  it.  The 
umbilicus  is  then  excised.  Excision  of  the 
umbilicus  removes  that  portion  of  the  abdominal 
wall  which  is  most  difficult  to  disinfect.  It 
allows  of  safe  extension  of  the  wound  upwards 
and  downwards,  avoids  the  chance  of  damage  to 
the  bladder,  and  renders  access  to  the  abdominal 
cavity  through  the  umbilical  ring  easier  and 
safer  than  any  other  situation.  The  incision  is 
then  continued  through  the  linea  alba  upwards 
and  downwards  from  the  umbilical  ring,  and  the 
peritoneum  is  drawn  forward  between  catch 
forceps  away  from  the  underlying  viscera,  and 
is  opened.  The  first  object  of  the  operation — to 
confirm  the  diagnosis — will  now  be  realised,  for 
from  the  earliest  stage  the  intestine  above  the 
obstruction  is  observed  to  be  distended  and 
increased  in  vascularity,  and  inflammatory 
peritoneal  exudates  are  absent.  The  intestines 
are  carefully  kept  inside  of  the  abdominal  cavity 
by  a  warm  flat  sponge  or  sterile  swab,  and  a 
careful  search  is  made  in  the  neighbourhood  of 
the  wound,  which  should  be  opened  by  retractors. 
If  nothing  be  seen  there,  two  fingers  should  be 
gently  passed  in  for  exploratory  purposes,  and 
the  most  vascular  and  distended  coils  of  in- 
testine, which,  it  will  be  remembered,  are  above 
the  obstruction,  and  which  may  be  recognised 
as  belonging  to  either  the  large  or  the  small 
intestine,  are  gently  pushed  aside.  The  second 
object  of  the  operation  has  now  been  attained,  and 
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the  obstruction  localised  in  the  small  or  the 
large  intestine.  Supposing  the  small  intestine 
to  be  affected,  and  a  pale  and  contracted  loop, 
which  points  certainly  to  bowel  below  the  ob- 
struction, be  found,  it  should  be  drawn  forward 
and  followed  inch  by  inch  until  it  guides  to  the 
seat  of  obstruction  or  to  its  termination  in  the 
ileum.  In  the  latter  case  a  journey  will  have 
to  be  made  in  the  opposite  direction,  and  this 
leads  to  the  obstruction.  Each  portion  of  the 
bowel  is  carefully  returned  to  the  abdomen  or 
protected  by  hot  towels  as  it  is  passed  through 
the  fingers.  The  third  point  to  be  attended  to 
in  the  operation,  of  finding  the  obstruction  with 
as  little  disturbance  or  handling  of  the  distended 
and  friable  intestine  as  possible,  has  now  been 
achieved. 

If  the  obstruction  is  not  readily  discovered  in 
this  way  the  abdominal  incision  should  be  pro- 
longed to  just  above  the  pubis,  taking  care  to 
see  and  to  avoid  the  bladder,  and  the  exposed 
intestines  are  to  be  covered  with  aseptic  towels 
wrung  out  of  hot  normal  saline  solution.  Any 
uncovered  portion  of  intestine  should  be  kept 
hot  and  moist  by  an  assistant  steadily  dripping- 
hot  saline  solution  to  1  pint)  over  it  and 
the  surrounding  coils  and  protecting  towels  from 
a  jug  during  the  whole  time  of  exposure. 
Commencing  on  the  right  side,  the  condition  of 
the  caecum,  dilated  if  the  obstruction  is  below  it, 
will  tell  whether  the  obstruction  be  in  the  large 
or  in  the  small  intestine.  If  it  is  in  the  small  in- 
testine the  contracted  end  of  the  ileum  entering 
the  csecvnii  may  be  followed  up  to  its  junction 
with  the  distended  bowel  above,  and  so  discover 
the  site  of  obstruction. 

If  the  obstruction  be  localised  in  the  large 
intestine,  recognised  by  its  longitudinal  bands, 
the  sigmoid  flexure  is  first  drawn  up  for  ex- 
amination, and  if  this  be  vascular  and  distended 
the  obstruction  will  be  found  towards  its  lower 
end.  If  not,  the  transverse  colon  should  be 
brought  forward  by  drawing  on  the  omentum, 
on  the  under  surface  of  which  this  portion  of 
bowel  will  be  found  ;  finally,  the  ascending  colon 
and  cajcum  are  examined. 

As  a  last  resource,  by  an  extension  of  the 
abdominal  incision  to  the  ensiform  cartilage 
and  evisceration,  any  obstruction  can  certainly 
be  found. 

Evisceration  adds  greatly  to  the  gravity  of 
the  operation,  and  should  only  be  undertaken  in 
vigorous  siibjects  not  reduced  by  long  illness. 
It  is  to  be  preferred  to  rough  handling  of  the 
distended  and  friable  intestine,  but,  as  a  rule, 
the  best  proceeding  at  this  stage  is  to  draw  out 
and  to  open  a  coil  of  tense  intestine,  for  in  any 
case  the  distended  intestine  must  not  be  replaced 
in  the  abdomen.  The  most  tense  intestinal 
coil  visible  should  be  drawn  forward  well  out  of 
the  abdomen,  the  opening  into  which  should  be 
isolated  with  aseptic  gauze  packs.  When  the 
extruded  coil  is  thoroughly  shut  off  from  con- 


tact with  the  wound,  it  is  opened  by  a  longi- 
tudinal incision  about  half  an  inch  long  through 
the  wall  opposite  to  its  mesentery,  and  the 
intestine  is  allowed  to  empty  itself.  If  it  does 
so  without  help,  pumping  out  its  contents 
vigorously,  and  the  general  condition  of  the 
patient  is  fair,  after  temporarily  closing  the 
intestinal  opening  with  clamp  forceps,  a  further 
search  for  the  cause  of  the  obstruction  should 
be  made,  and  this  is  rendered  more  easy  by  the 
diminished  abdominal  tension.  If  the  ob- 
struction is  now  discovered,  and  can  be  relieved, 
after  careful  suture  and  cleansing  of  the  in- 
testinal wound,  the  abdomen  may  be  entirely 
closed.  If,  however,  the  intestine,  though 
obviously  distended  and  tense,  refuses  to  empty 
itself  without  aid,  and  if,  after  a  pinch  between 
the  finger  and  thumb,  no  peristaltic  movement 
is  seen  in  it,  enterostomy  offers  the  best  chance 
of  recovery,  for  if  the  paretic  intestine  is  sub- 
jected to  further  manipulation  neither  it  nor 
the  patient  is  likely  to  recover. 

If  the  obstruction  is  found  to  be  an  intus- 
susception, and  if  it  is  acute,  and  the  intussus- 
ception is  swollen  and  firmly  strangulated,  and 
there  are  no  adhesions,  the  surgeon's  first  duty 
is  to  lessen  the  oedematous  swelling  of  the 
intussusceptum  which  is  the  chief  barrier  to 
reduction.  The  tumour  is  to  be  drawn  forwards, 
wrapped  in  a  large,  warm,  flat  aseptic  sponge, 
and  gently  but  firmly  squeezed  by  gripping  it 
in  the  hand.  The  pressure  must  be  continued 
till  the  swelling  has  subsided,  then  an  attempt 
should  be  made  to  reduce  the  intussusception. 
This  is  done  best  by  a  combination  of  kneading 
from  below  and  gentle  traction  from  above, 
most  reliance  being  placed  on  pushing  from 
below,  as  it  is  easy  to  tear  the  intestine  by 
drawing  on  it  too  freely.  Adhesions  may  pre- 
vent reduction.  These  can  be  separated  by  a 
blunt  director  introduced  between  the  ensheath- 
ing  layer  and  the  intussuscepted  portion  of 
bowel.  If  it  is  not  possible  to  effect  reduction, 
and  the  intussusception  is  of  limited  size,  the 
best  course  is  to  excise  the  whole  of  the  involved 
intestine.  The  abdominal  cavity  all  round  the 
intussusception  is  packed  off  with  aseptic  gauze, 
and  the  portion  of  intestine  to  be  excised  is 
completely  isolated  by  this  means.  Two  pairs 
of  clamp  forceps  are  fixed  above  the  involved 
portion  of  intestine  and  two  below.  The  in- 
testine is  divided  between  the  two  clamps  above 
and  below,  and  the  intussusception  is  isolated. 
Then  by  gradually  snipping  through  the  mesen- 
tery with  scissors,  each  vessel  being  secured 
before  division  if  large,  and  caught  as  divided 
if  small,  the  mass  is  separated.  After  liga''ui"e 
of  the  clamped  mesenteric  vessels  and  the  arrest 
of  all  bleeding,  the  treatment  of  the  divided 
intestine  has  to  be  decided  upon.  This  depends 
upon  the  condition  of  the  patient.  If  it  is 
good,  the  continuity  of  the  intestinal  canal 
must  be  restored  by  an  end-to-end  or  lateral 
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anastomosis,  of  which  I  prefer  the  latter.  li  , 
the  condition  of  the  patient  does  not  allow  of 
this,  the  involved  portion  of  intestine  must  be  ' 
drawn  out  and  packed  round  with  gauze  in 
such  a  manner  as  to  thoroughly  isolate  it  and 
block  the  abdoniLnal  wound  :  then  the  bowel  is 
to  be  opened  above  the  intussusception  and 
slit  up  through  the  length  of  it  to  reUeve  the 
strangulation  and  permit  of  faeces  passing 
through  the  artificial  anus.  This  operation, 
if  the  patient  recovers,  i-eqvdres  a  second  one 
at  a  later  date  to  restore  the  continuity  of 
the  canal,  and  this  is  a  disadvantage,  but  the 
present  safety  of  the  patient  must  be  the  first 
consideration. 

Volvulus. — After  the  abdomen  is  opened,  the 
marked  distension  and  vasctilar  disturbance  of 
the  sigmoid  flexure,  easily  recognised  by  its 
longitudinal  bands  and  appendices  epiploicfe, 
which  become  apparent,  makes  the  diagnosis 
clear.  An  attempt  should  be  made  to  guide 
a  tube  introduced  through  the  anus  into  the 
distended  bowel  for  the  purpose  of  emptying 
it.  If  this  cannot  be  done  the  patient  should 
be  turned  over  on  to  his  side,  and  the  wound, 
being  protected  by  gauze,  the  presenting  loop 
of  sigmoid  should  be  incised  longitudinally  and 
drawn  fon\"ard  by  a  pair  of  haemostatic  forceps 
fixed  on  either  side  of  the  incision.  As  the 
contents  escape,  the  bowel  is  to  be  further 
drawn  out  from  the  wotmd  by  the  forceps. 
When  empty  of  its  contents  the  bowel  is 
washed,  wiped  dry,  and  the  opening  in  it  is 
closed  with  clamp  forceps,  the  whole  being 
covered  with  iodoform  gauze.  An  examination 
of  the  empty  sigmoid  loop  is  then  imdertaken 
and  the  twist  imdone.  The  hole,  if  it  has  been 
necessary  to  make  one  in  the  bowel,  is  next 
closed  with  a  continuous  suture  of  catgut  ^ 
through  all  its  coats,  with  the  object  of  making 
it  watertisrht  and  arrestinor  all  bleedins.  This 
first  row  is  covered  in  bv  a  second  row  of  fine 
silk  Lembert  sutm-es,  and  the  bowel  is  cleansed  ^ 
and  returned.  Before  closing  the  abdomen  the 
centre  of  the  loop  should  be  sutured  to  the 
parietal  peritoneum  to  prevent  a  relapse. 

Bands. — As  these  mostly  contain  a  blood- 
vessel, and  are  sometimes  a  hollow  prolongation 
of  Meckel's  diverticulum,  it  is  a  wise  precaution 
before  dividing  them  to  apply  two  clamps  and 
cut  between,  subsequently  ligaturing  each  end. 
The  portion  of  bowel  nipped  by  the  band  should 
be  examined  before  letting  it  drop  back  into 
the  abdomen.  I  lost  a  patient  on  one  occasion 
by  perforation  of  the  intestine  at  the  ulcerated 
site  of  a  narrow  band  on  the  tenth  day  after 
operation.  If  the  ring  of  the  intestine  does  not 
recover  its  normal  appearance  after  the  applica- 
tion of  a  hot  sponge,  it  should  be  doubled  in  by 
drawing  the  intestine  above  and  below  over  it, 
fixation  being  secured  by  a  few  fine  silk  Lembert 
sutures.  If  then  it  should  slough  or  ulcerate, 
it  will  do  so  safely  into  the  lumen  of  the  gut. 


Internal  Hernice. — If  a  loop  of  the  bowel 
ensnared  cannot  be  withdrawn  by  the  opening 
through  which  it  has  passed,  without  enlarge- 
ment, the  frequency  with  which  a  blood-vessel 
surrounds  this  opening  has  to  be  borne  in  mind. 
If  possible,  the  safest  method  is  to  enlarge 
the  aperture  by  stretching  with  sinus  forceps 
passed  through  it  guided  by  a  director.  The 
same  precaution  as  to  examining  the  nipped 
intestine  is  necessary  in  this  case  as  in  that  of  a 
band. 

Cases  of  hernia  into  the  duodeno- jejunal 
fossa  have  been  recorded  in  which  no  portion  of 
the  small  intestine  was  visible  on  opening  the 
abdomen,  the  whole  of  the  jejunum  and  ilemn 
having  passed  into  a  pouch,  of  which  this  was 
the  neck.  A  knowledge  of  this  fact  wiU  make 
a  recognition  of  the  condition  to  be  dealt  with 
and  its  treatment  easier. 

Gall-stones. — A  gall-stone  large  enotigh  to 
catise  obstruction  will  probably  be  readily  re- 
cognised by  intra-abdominal  palpation.  The 
portion  of  intestine  containing  it  shoidd  be 
drawn  forward  and  examined.  If  the  stone  is 
lodged  close  to  the  Ueo-csecal  valve,  a  gentle 
attempt  should  be  made  to  push  it  on  into  the 
colon,  where  it  may  be  left  to  pass  on  by  natural 
eiForts.  If  this  cannot  be  done,  or  if  the  stone 
is  lodged  in  the  jejunum,  or  higher  in  the  ileiun, 
it  should  be  squeezed  upwards  for  some  inches 
into  an  unirritated  piece  of  intestine  :  and  after 
this  has  been  di-awn  out  of  the  abdomen,  the 
intestinal  coats  over  the  stone  shotild  be  incised 
longitudinally  at  the  convexity  of  the  intestine, 
emptied  of  the  stone  and  other  contents,  and 
sutured  in  the  manner  previously  described, 
and  returned  with  the  precautions  for  avoiding 
sepsis  already  mentioned. 

Stricture  of  the  Small  Intestine. — If  the 
stricture  is  simple  and  annular  it  is  readily  and 
safely  dealt  with  by  enteroplasty.  In  tliis 
operation  the  intestine  is  opened  three-quarters 
of  an  inch  above  the  stricture  on  its  convex 
side,  and  a  guide  is  passed  on  through  the 
stricture,  which  is  divided  in  the  same  hne  by 
an  incision  extending  three-quartei"S  of  an  inch 
below  the  stricture.  The  longitudinal  wotmd 
is  cleansed  and  sutured  transversely  %vith  an 
internal  row  of  catgut  sutures  passing  through 
all  the  coats,  and  an  external  row  of  silk  Lembert 
sutures  burying  it.  The  same  treatment  is 
also  occasionally  the  best  palliative  for  annular 
maUsrnant  stricture  of  the  small  intestine  which 
is  not  removable  as  such  strictures  usually  are, 
but  as  a  rule  in  these  cases  an  anastomosis 
above  and  below  is  the  most  satisfactory'  method 
of  treatment.  More  compHcated  strictures,  as 
for  example  those  associated  with  active  tuber- 
culous disease,  are  best  treated  by  excision  of 
the  diseased  and  strictm-ed  portion  of  the  in- 
testine, or  by  making  an  anastomosis  above 
and  below  the  stricture.  If  the  condition  of 
the  patient  does  not  allow  of  this,  enterostomy 
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above  the  stricture  must  be  performed  as  a 
palliative  measure. 

Stricture  of  the  Large  Intestine. — If  the  patient 
is  vigorous  enough  to  allow  of  exploration,  the 
operation  should  be  conducted  with  two  objects 
in  view — the  remote  one  of  a  radical  cure,  and 
the  immediate  one  of  giving  relief.  This  ex- 
ploration, which  should  be  accomplished  in  a 
few  minutes,  should  demonstrate  for  future 
guidance  the  exact  situation  of  the  disease ;  its 
character,  simple  or  malignant ;  if  malignant, 
whether  fixed  or  movable ;  and  the  presence 
or  otherwise  of  enlarged  glands  or  secondary 
deposits  in  the  liver  and  elsewhere. 

It  is  seldom  wise  to  attempt  a  radical  cure 
and  relief  of  obstruction  in  the  colon  at  the 
same  time,  for  wounds  in  the  colon  do  not  unite 
so  readily  as  those  in  the  small  intestine,  and 
are,  in  addition,  exposed  to  traumatism  by  the 
passage  of  solid  faeces.  Therefore  colotomy 
should  be  first  done  as  immediately  above  the 
obstruction  as  seems  advisable,  and  the  radical 
operation  left  for  a  later  date. 

The  complete  operations  we  have  described 
as  applied  to  obstruction  affecting  the  small 
intestine  are  only  possible  with  a  fair  chance 
of  success  when  diagnosis  has  been  made  suffi- 
ciently early,  and  surgical  treatment  has  been 
carried  out  at  once.  Patients  with  acute  in- 
testinal obstruction  are  even  worse  than  they 
look,  and  seldom  get  well  after  a  complete  or 
prolonged  operation,  however  satisfactory,  from 
the  operative  surgical  point  of  view,  if  the 
small  intestines  are  considerably  distended. 
Such  an  operation,  even  though  it  empties  the 
distended  intestine,  completes  the  intestinal 
paresis  already  commenced,  and  the  patient 
gets  relief  after  operation  only  for  a  few 
hours. 

The  operation  of  choice  for  such  patients  is 
enterostomy.  It  has  been  my  misfortune  to 
perform  this  operation,  and  to  find  on  subse- 
quent post-mortem  examination  an  intestinal 
opening  12  inches  below  an  impacted  gall-stone 
lying  immediately  under  the  anterior  abdominal 
wall ;  to  discover  after  an  immediately  successful 
enterostomy  that  death  on  the  ninth  day  was 
due  to  gangrene  of  a  loop  of  bowel  ensnared  by 
a  string-like  adhesion  easily  accessible,  and  to 
see  curdled  milk  oozing  through  the  fistulous 
opening  soon  after  it  had  been  swallowed,  show- 
ing that  the  incision  had  been  made  so  high  in 
the  jejunum  that  death  from  starvation  must 
shortly  be  expected.  Against  these  disappoint- 
ing results,  which  a  more  thorough  surgical 
procedure  could  have  averted  only  by  the 
certain  sacrifice  of  the  patient's  life,  must  be 
placed  the  cases  in  which  enterostomy  has 
aff'orded  another  chance  of  life,  which  the 
more  complete  operation  did  not.  A  second 
operation  is  generally  required  after  enterostomy, 
but  it  is  not  a  unitjue  experience  to  find  the 
symptoms  permanently  relieved,  and  to  see  the 


patient  completely  cured,  with  spontaneous 
healing  of  the  fajcal  fistula. 

Enterostomy  may  generally  be  regarded  as  a 
protest  against  delay,  but  until  early  operation 
becomes  more  frequent  it  holds  a  useful  place 
in  the  treatment  of  intestinal  obstruction. 

The  operation  is  best  done  by  an  oblique 
incision  from  above  downwards  in  the  direction 
of  the  fibres  of  the  external  oblique  muscle 
about  three  inches  long,  commencing  in  the 
right  side  at  the  centre  of  the  back  of  the  ileo- 
costal  space  and  extending  as  far  forward  as 
needful.  The  cascum,  if  distended,  appears  in 
the  wound,  is  drawn  outwards  and  opened 
towards  the  posterior  extremity  of  the  wound, 
after  this  has  been  packed  thoroughly  with 
protective  gauze.  A  Paul's  tube  is  then  tied 
into  the  bowel,  the  ligature  and  the  junction 
between  bowel  and  tube  are  wrapped  in  iodoform 
gauze,  and  the  parietes  are  sutured  with  silk- 
worm gut  above  and  below,  the  two  sutures 
nearest  the  intestinal  opening  coming  through 
the  outer  coats  of  and  fixing  the  gut. 

If  the  caecum  is  not  distended  the  nearest 
coil  of  tense  small  intestine  is  drawn  out  and 
pulled  towards  the  back,  opened,  and  similarly 
treated. 

The  advantages  of  this  incision  over  one  in 
the  middle  line  are  that  it  exposes  a  favourable 
site  for  pathological  conditions,  the  neighbour- 
hood of  the  ileo-ctecal  valve ;  that  if  the  lai-ge 
intestine  be  at  fault,  typhlotomy  can  readily  be 
done ;  that  there  is  less  difficulty  in  retaining 
the  intestines  in  the  abdomen  with  this  than 
with  a  median  incision  ;  that  if  the  small  in- 
testine has  to  be  opened,  it  is  here  that  the 
ileum,  not  the  jejimum,  is  likely  to  be  found  ; 
and  that  by  keeping  the  intestinal  opening 
posterior  there  is  less  risk  of  the  entrance  into 
the  abdomen  of  its  septic  contents.  This  opera- 
tion can  be  done  with  local  anaesthesia  alone, 
but  it  seems  better  to  combine  the  use  of  a  local 
with  a  general  antesthetic.  If  the  skin  be  frozen 
with  chloride  of  ethyl,  a  skilled  chloroformist 
with  very  few  drops  of  chloroform  can  dull  con- 
sciousness enough  to  render  the  patient  com- 
fortable and  incapable  of  feeling  pain  or  being 
fearful. 

If  the  faecal  fistula  left  by  this  operation 
shows  no  tendency  to  close  spontaneously,  the 
abdomen  should  be  opened  in  the  middle  line 
during  the  third  week  or  thereabouts  for  the 
purpose  of  treating  the  cause  of  the  intestinal 
obstruction,  and  at  the  same  time  or  later,  as 
seems  best,  the  enterostomy  opening  can  be 
closed  by  a  plastic  operation. 

After-treatment  of  Operation  Cases. — -The  first 
indications  in  the  after-treatment  are  to  relieve 
shock  and  procure  rest.  To  treat  shock  the 
patient  should  be  heated  in  bed  by  warm  bottles 
and  blankets  all  round,  and  an  enema  of  two 
oz.  of  beef-tea,  two  oz.  of  milk,  and  half  oz.  of 
whisky  should  be  administered.    His  face  and 
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neck  and  hands  should  be  rubbed  with  a  warm 
towel  and  one-twentieth  of  a  grain  of  strychnine 
given  hypodermically.  If  recovery  does  not 
soon  manifest  itself,  one  pint  of  normal  sterile 
saline  should  be  slowly  injected  under  the  pec- 
toral muscle  on  each  side,  with  strict  precautions 
against  septic  contamination.  For  the  purpose 
of  procuring  rest  a  single  dose  of  morphia,  one- 
third  of  a  grain  hypodermically,  is  ordered  as 
soon  as  the  patient  begins  to  complain  of  pain 
or  to  get  restless.  In  twelve  hours  five  ad- 
ministrations of  calomel  in  one -grain  hourly 
doses  should  be  commenced  iinless  flatus  has 
been  freely  passed,  when  nothing  should  be 
given.  After  five  doses  of  calomel,  if  flatus  still 
refuses  to  come  away,  the  insertion  of  a  rectal 
tube  may  be  tried.  If  this  fail,  a  turpentine 
and  soap -and -water  enema  will  assist  it,  and 
this  may  be  repeated  every  four  hours.  Opium 
should  not  be  given  after  the  first  dose  unless 
the  patient  is  obviously  dying. 

In  the  matter  of  feeding,  my  rule  is  not  to 
allow  more  than  the  smallest  quantity  of  hot 
fluid,  usually  a  teaspoonful  of  hot  water  with  a 
few  drops  of  brandy  in  it,  if  required,  until 
flatus  has  been  passed,  then  to  administer  small 
and  gradually  increasing  quantities  of  milk  and 
barley-water.  As  soon  as  free  evacuation  of 
the  bowels  has  occurred  more  solid  food  may  be 
partaken  of. 

Intimitis. — -Inflammation  of  the  intima 
or  the  lining  membrane  of  a  blood-vessel.  See 
Arteries,  Diseases  of. 

intoier£ince. — Undue  susceptibility  to 
the  effects  of  a  drug  or  method  of  treatment ; 
inability  to  resist  such  effects. 

lntOXica.tion.  Alcoholism  ;  Septi- 
CyEMiA ;  Toxicology. 

Intra.-. — In  compound  words  intra-  signi- 
fies within,  e.g.  intra-abdominal,  intracapsular, 
intra-articular,  intracranial,  intralaryngeal,  in- 
traocular, intraorbital,  intraperitoneal,  intrathor- 
acic, intra-uterine,  intravenous,  and  intravesical. 

IntroituS.  —  The  opening  of  a  canal  or 
cavity  by  which  it  communicates  with  the  ex- 
terior, e.g.  introitus  vaginse. 

Introspection. —  In  insanity,  morbid 
introspection,  or  "an  unnatural  dwelling  on 
and  inquiring  into  one's  own  acts,"  is  a  common 
symptom.  See  Insanity,  Nature  and  Symp- 
toms. 

Intubation.  See  also  Diphtheria  {Treat- 
ment) ;  Larynx,  Diseases  of.  The  operation 
of  intubation  or  tubage  of  the  larynx  consists  in 
the  introduction  through  the  mouth  of  a  metal 
tube  provided  with  a  collar  which,  when  the 
tube  is  in  position,  lies  upon  the  vocal  cords. 
The  tubes  are  of  different  sizes,  and  are  gradu- 


ated according  to  the  age  of  the  patient.  The 
introduction  is  effected  by  means  of  an  intro- 
ducer, an  instrument  consisting  of  a  long  curved 
stem  and  handle,  and  provided  at  the  end  with, 
a  screw  or  catch  to  which  is  fixed  the  jointed 
metal  guide  on  which  each  tube  tits  loosely.  A 
gag  having  been  inserted  in  the  left  side  of  the 
mouth,  the  patient  may  be  held  in  a  sitting 
posture  on  a  nurse's  knee,  or  may  be  placed 
lying  on  the  back  with  the  limbs  firmly  con- 
trolled. The  operator  introduces  the  left  fore- 
finger, and  passes  it  behind  the  epiglottis.  As 
soon  as  he  feels  the  opening  of  the  glottis  he 
introduces  the  tube  alongside  his  finger,  and 
lifting  the  handle  of  the  introducer,  he  brings, 
the  point  of  the  tube  under  the  tip  of  the  finger 
and  into  the  opening  of  the  glottis.  Then  by 
means  of  a  mechanism  which  differs  in  the 
different  instruments  he  pushes  the  tube  off"  the 
guide  and  leaves  it  lying  in  position  in  the 
larynx. 

As  the  operation  is  one  of  considerable  diffi- 
culty, and  there  is  always  a  chance  of  the  tube- 
slipping  into  the  oesophagus,  it  is  absolutely 
necessary  that  a  loop  of  thread  be  passed  through 
a  hole  in  the  collar  of  the  tube,  so  that  if  the 
tube  is  not  in  position,  it  can  be  at  once  with- 
drawn. It  is  usual  after  the  operation  is  com- 
pleted to  remove  this  string  by  pulling  on  one- 
end,  but  some  prefer  to  leave  it,  and  fix  it  by 
sticking  plaster  to  the  outside  of  the  child's, 
cheek.  The  advantage  of  this  method  is  that 
should  the  tube  be  suddenly  blocked  by  a  piece 
of  membrane,  a  nurse  can  pull  it  out  at  once, 
instead  of  having  to  wait  till  the  surgeon  uses  the- 
extractor  provided  with  every  set  of  instruments. 
The  patient  readily  accustoms  himself,  more- 
over, to  the  presence  of  the  string  in  the  mouth. 
It  may  be  added,  that  if  the  string  is  to  be  left 
in  permanently,  wire  banjo  string  is  most  suit- 
able as  not  being  so  easily  bitten  through. 

If  the  obstruction  for  which  the  operatioa 
has  been  performed  is  at,  or  in  the  immediate 
neighbourhood  of  the  glottis,  the  introduction 
of  the  tube  relieves  the  symptoms  at  once. 
There  is  usually  a  certain  difficulty  in  swallow- 
ing at  first,  but  in  the  hands  of  careful  nurses,, 
if  the  patient  is  fed  sufficiently  slowly,  it  is  easy 
to  supply  an  adequate  amount  of  nourishment. 
Soft  solids,  jelly,  baked  custard  pudding,  and  so 
on,  are  taken  better  than  fluids.  Nasal  feeding, 
if  necessary,  can  be  resorted  to. 

If  there  are  no  marked  signs  of  irritation  and 
no  aggravation  of  the  temperature,  the  tube  may 
be  left  in  from  two  to  three  days,  when  it  should 
be  taken  out  and  cleaned.  Quite  frequently  it 
is  unnecessary  to  replace  it.  In  any  case  it 
shovild  not  be  reintroduced  unless  the  state  of 
the  patient  absolutely  requires  it. 

Advantages. — The  advantages  of  this  opera- 
tion are  that  it  may  often  prevent  the  necessity 
of  a  cutting  operation,  so  dreaded  by  parents, 
and  that  it,  in  the  case  of  diphtheria,  gives  time^ 
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for  antitoxin  to  stop  the  spread  of  the  disease 
without  exposing  the  patient  to  a  tracheotomy. 
The  disadvantages  are  unfortunately  more  numer- 
ous. In  the  first  place,  it  cannot  be  said  to  give 
rest  to  the  affected  part.  Secondly,  the  tube 
may  push  down  membrane  before  it,  and  so  in- 
oculate the  larynx  lower  down.  Thirdly,  if  the 
membrane  is  loose,  it  may  be  even  rolled  up 
in  a  ball  by  the  introduction  of  the  tube,  and 
absolutely  plug  the  larynx  below  the  point  of 
the  instrument.  And  although  these  objections 
which  are  largely  theoretical  may  be  discounted, 
it  is  impossible  to  dispute  that  the  operation  is 
totally  unsuited  for  general  practice.  In  the 
first  place,  constant  practice  is  required  if  the 
operator  is  to  give  his  patient  every  chance. 
Secondly,  a  nurse  cannot  replace  a  coughed  up 
tube  as  she  can  that  of  a  tracheotomy,  and  as 
this  accident  frequently  happens,  unless  a  doctor 
can  be  always  on  the  spot  the  patient's  life  is 
not  safe. 

In  infectious  hospitals,  however,  where  a  large 
amount  of  diphtheritic  croup  is  treated,  and 


where  there  are  resident  medical  men,  the  in- 
troduction of  antitoxin  has  given  a  new  lease  of 
life  to  intubation  as  an  operation.  It  is  always 
worth  trying  in  the  first  place,  and  if  it  does  not 
relieve  the  patient,  tracheotomy  should  be  done 
at  once  without  waiting  too  long.  It  is  quite 
unusual  nowadays  to  see  membrane  spread  after 
antitoxin  has  been  given  in  adequate  doses,  and 
therefore  the  objections  regarding  the  inocula- 
tion of  healthy  parts  of  the  larynx  no  longer 
hold.  There  is  no  reason  why  an  operation 
which  is  so  popular  in  America  and  France 
should  not  give  good  results  in  hospital  practice 
in  this  country.^ 

Intussusception.  See  Intestines, 
Surgical  Affections  of  {Intestinal  Obstruction, 
Causes) ;  Gastro-Intestinal  Disorders  of  In- 
fancy {Constipation) ;  Peritoneum,  Acute  Peri- 
tonitis, General  {Etiology). 

^  The  usual  instruments  used  are  those  of  O'Dwyer. 
They  have  been  modified  by  Colin,  whose  tubes  are  shorter 
and  whose  introducer  is  more  easily  kept  clean. 
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